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WITH 2’ TIMES THE EMISSION
SURFACE OF A 6 YOLT POWER VALVE

Gives better results and greater volume
for same input than any other 2-voit
power valve. Makes each accumulator
charge last 3 times as long.

Embodies the wonderful P.VM. Filament
A non-microphonic Filament that cannot be broken except
by the very roughest handling.

THE PM.2-18%

" you use a 4-volt accumulator or 3 dry ce

Ask for the P.M.3 (general purpose vaive) - 16/6

Ask for the P.M.4 (loudspoaker valve) » ! - 22/8

GET ONE FROM YOUR RADIO DEALER
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An end to unwanted coil oscillations

ASTATIC COt

The new Keystone ASTATIC Coil throws
out no field—all parasitig oscillations are,
therefore, eliminated.

NE of the greatest difficulties

which has beset the experi-

menter has been that of stray
coupling between coils, causing un-
wanted and parasitic oscillations.
Practically all coils at present on
the market throw out a certain
amount of field, with the result that
whenever they are brought in close
proximity violent oscillation takes
place.

By means of special astatic wind-
ings, the new Keystone ASTATIC
Coils throw out practically no field,
and if the coils are arranged in the
correct manner, no coupling at all
will occur and reception will not be
marred by those extraneous coil
noises. Keystone ASTATIC Coils are
made to fit our standard 5 pin bases
and therefore it is an easy matter
to replace your present type.

KEYSTONE ASTATIC COILS

are used by Mr.P. W, Harris in his 3-valve Safety Set
described in this issue.

For the model used by Mr. P.\W._ Harris in
the 3-valve “8afety ! receiver descriBed in
this issue, we have applied the astatic wind-
ings to an aerial coupler. A tapping switch

adjust the amount of aerial coupling to suit
your own local conditions and the particular
type of aerial in use.

ASTATIC AERIAL COUPLER

P Py is provided, giving connections to 4 tappings 300-600M., tapped ag 418 14/6

S pe Cl al Flve on the coil, and it is thus a simple matter to Base do LH s 7 2{=-

: . woeeenees - This Month'’s Set - of 00 Where the Complete Kit of

They will fit our standard 5-pin PR i | IR ! ﬂ Cotr;:plgnen;s 2 pmch}z;s:d

bases as uSed b Mt Perc ea. Baui it € of ay and we guaraniee you goo! resuiis. * 1w anei, a arcont 0}_“

W e hi "yS D X :, 3-VALVE SAFETY BSET. alty of 12/6 per Valve Holder is

5 arris 1n his pecia 1ve 5-Pin bases e T G e 250 0 payable, and mtst be remiited
Receiver. 2/- each. PILOT Panel. drilled snd engraved .. 13 8 with order.

Polished Mahogany Cabimet and Baseboard - £1 7 6

Send for the Pilot Manual

Send 6d. to cover cost of postage and iwe will mail
you the 56-pagePilot Manual. It describes many
other sets—from a Crysial to an 8-valve Super Het,
Fully illustrated with many photographs and
dsagrams, it should be in the hands 6d Post

of every construclor.. . Free
A In replying to-adwertisers, please mention THE WIRELESS CONSTRUCTOR.

PETO SCOTT Co. Ltd.,
77,City Rd., London, E.C.1

Branches—~X,ONDON, 62, High Holbom,
w.C.r. WALTHAMSTO“ 230, Wood
St. PLYMOUTH, 4, Bank of England
Place, I IVERFPOOIL, 4, Manchester St.

P.S. 5013
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A THREE-VALVE SAFETY SET

By PERCY W. HARRIS, M.L.R.E., Editor

This thoroughly practical and efficient set, the operation of which can be learnt in
five minutes, will meet the needs of numerous readers. Once adjusted, it cannot be
made to ‘‘ howl,”” however clumsily handled.

N many of the New York ‘‘apart-
ment houses”’ (the American
name for blocks of flats) you will

now see a notice praohibiting the use
of radiating receivers. Any tenant
found wusing a set capable of howling
promptly receives notice to quit. As
a result, one hears of apartment
houses contaipning fifty or sixty
different radlo receivers, all operating
loud-speakers, yet not interfering in
the slightest degree with one another
or with the reception in surrounding
buildings. .

Indeed, so actiye is the campaign
against oscillating receivers, that howl-
ing has been, to all intents and pur-
poses, abolished and good long .dis-
tance reception made possible.

An Aerial Round the Room

In London and other great cities
there are thousands of people
living in either flats or houses

where no outside aerial is
accessible. )
Particularly in flats, the

conscientious listener is anxious
not to cause any interference
with his neighbours’ reception,
and such listeners have not in
the past been particularly well
served in the way of designs to
suit their immediate needs.
The receiver I am describing
this month has been specially
designed to give good and pure
loud-speaker reproduction from
the nearest station, using as an
aerial twenty or thirty feet of
insulated wire run round the
picture rail of the room in which
the set is used.

In view of the trouble caused by the
use of oscillating reeeivers, this parti-
cular instrument has been designed. so
that, once it has received its pre-
liminary adjustments, it cannot be
made to radiate however the tuning

controls are manipulated, yet its
sensitivity is of a high order, and

.. when used with an outside aerial the
seb is capable of receiving a number
of stations- other than that which is
nearest to the listener.

Two Tuning Controls

The simplicity of control will be
evident from the first glance at the
photograph showing the finished in-
strument. There are but two tuning
dials, one knob for filament adjust-
ment and an * on and off ”’ switeh,
so that once the local station adjust-
ment has been found, the set is as
easy to switch on and off as the con-
ventional electric light. Although a
modern neutralised circuit is used to
obtain efficiency. special care has been
taken to avoid the necessity of pur-
chasing a number of expensive parts,

T —

The completed receiver.

and it will be found that with one or
two exceptions the components used
are those which a large number of
experimenters have already in hand,

Dispensing with Battery Terminals

Notice, too, that with the exception

of the aerial and earth connections,
711

which go to the front of the panel,
and the two convenient terminals for
the telephones or loud-speaker, all
leads are taken through the back of
the cabinet in an unobtrusive fashion.
In view of this fact, it has not been
thought necessary to provide any
terminals at the rear, as the neces-
sary battery leads can be joined
directly to their conmnecting points,
without the intervention of terminals,

Although primarily designed for the
reception of waves on the bands be.
tween 300 and 600 metres, a simple
change of coils enables Daventry to be
included, the change being but the
work of a moment. All coils are con-
tained within the cabinet and wun-
sightly external projections are thus

avoided.
The Circuit

The circuit used includes one H.F,
valve, a detector and one note
magnifying valve. The H.F.
valve is coupled to the aerial
through a new form of low-loss
transformer, this ~ being the
commercial form manufactured
by Messrs, Peto-Scott of a coil
I devised and personally de-
scribed in Wireless Weekly re-
cently., In order that the par-
ticular coil may be suited to
widely differing aerials, tap-
ping points and a switch are
provided on the top, so that
when making the first adjust-
ments of the receiver, the best
connection for the aerial used
can be found at once, and left
at that adjustment.

Tendency to Oscillation

As many readers are aware, a eircuit
containing a high-frequency valve
frequently has an inherent tendency
to self-oscillation, due to the fact that
the grid circuit and the anode circuit,
when both tuned, interact; some of
the amplified energy in the anode cir-
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Fig. 1—By means of the tappings the coil L1 can be made to suit any particular aerial system.

cuit (more than enough to replace the
osses in the id circuit) being
handed back, tbus maintaining a
state of continuous oscillation.

Neutralising Methods

In carly wireless days the tendency
to self-oscillation was reduced by
damping one of the two circuits, the
stability thus obtained being paid for
in loss of signal strength and selec-
tivity. Modern receivers with radio-
frequenoy amplifiers check the ten-
dency to self-oscillation by neutralising
the cause of the trouble, i.e., the
capacity in the valve itself between
the grid and the hnode.

There are a number of methods of
neutralising a receiver of this kind,
and one of the most effective is that
known as the Rice cirouit, which ig
used in the receiver I am describing.
By using such o method, stability can
be obtained without .any sacrifice of

signal strength, there being conse-
quently a considerable increase in
efficiency over the older sets.

Reducing External Fields

To continue the digression on the
subject of self-oscillation, I would like
to mention here that in many receivers
the stray fields set up by the grid and
anode coils do more to maintain self-
oscillation than does the self capacity
in the valve, and to neutralise a
receiver with stray fields interacting
is by no means an easy task.

A particular feature of the present
receiver is the mse of a special grid
coil (combined with the aerial ocoup-
ling) wound in such a way as to have
a very small external field. This con-
siderably reduces the chance of inter-
action between this coil and the coils
forming the transformer which couples
the first and second valves, making
the set easier and more efficient to

General purpose valves of the 06 ampere type can be used with excellent results.
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neutralise: The coupling between
the first and second valve is by means
of conventional plug-in ooils, while
the detector valve is coupled to the
note magnifier by- means of a low-
frequency transformer.

Filament Control

As simplicity of adjustment is a
special feature in this set, only one
filament resistance is used to control
all three valves, whichk consequently
should all be of the same type. This
does not necessarily mean that all
three valves should be of the -same
make. What is intended is that if
onme valve is, say, of the .06 ampere
type, the others must also be of the
same kind. As a matter of fact in
testing this receiver with the type of
valve mentioned I used three different
makes of .06 ampere valves simul-
taneously with excellent results. Good
results can be obtained not only with
any of the .06 ampere valves of
reliable make, but also with a number
of others which will subsequently be
mentioned.

Notes on Requirements

The cabinet is of a standard size to
take a 16-in. x 8-in. panel, and the

nel itself is also a standard size.
n conformity with the usual practice
in this magazine, the makers’ names
are given after all components used,
but in practically all cases (the aerial
coil is an exception) any other reliable
make of similar component can be sub-
stituted without loss of efficiency. If
you wish to substitute other makes of
parts, you will not go wrong if you
use those previously recommended In
this paper, as all parts used in con-
structional articles have been care-
fully tested before incorporation in
any set.

Components

Here, then, is a complete list of the
components used :—
One cabinet to take panel 16 in. x
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8 in. x 1:in. (Caxton Wood Turnery
Co., Ltd.).

One ebonite panel 16 in. x 8 in.
x 1 in, (Pilot) (Peto-Scott €o., Ltd.).

Four Belling-Lee indicating ter-
minals (aerial, earth, telephones —,
telephones +) (Belling and Lee, Ltd.).

One Universal aerial coupler (Key-
stone Astatic) (Peto-Scott Co., Ltd.).

One dry cell (Siemens Type T).

Three valve sockets (Benjamin
Electric, Ltd.).

Two variable condensers, .0008
(Bowyer-Lowe Co., Ltd.).

One neutralising condenser (British
Radio Corporation).

Two board mounting coil sockets
(Magnum) (Burne-Jones and Co.,
Ltd.).

One ““on and off ” switch (Igranic
Electric Co., Ltd.).

One fixed condenser,
gamo).

One fixed condenser, .001 (Sangamo).

One fixed condenser with grid-leak
olips and grid-leak, 0003 and 2
megohms (Therla) (Sel-Ezi Wireless
Supply Co.).

One 30-ohm filament resistance
(Yesly Electical Supplies, Ltd.).

One low-frequency transformer,
stage 1 (Gambrell Bros., Ltd.).

Glazite wire for wiring up.

Valves, coils and batteries to be
mentioned.

0001 (San-

How Leads are Connected

It will be noticed, on examining
Fig. 3 and the photographs, that cer-
tain wires terminate in spade con-
nectors. It is not essential that these
should be used, and those shown are
of the thin brass type, obtainable from
any wireless dealer for a few pence a
dozen. I have used them in the set
more for the purpose of onabling me
to show clearly the points for external

Tag WIRELESS CONSTRUCTOR

Certain wires terminate in spade tags to facilitate external connections.

connections in the photographs, and
to enable a rapid change of connec-
tions to be made during the Labora-
tory tests.

It would be just as convenient to
finish off these ends with Clix or Newey
snap connectors, both of which are
very useful in cases where a change
of leads is often desired, but, in u set

like this, it is far cheaper and more

convenient to solder to each of the
points shown a length of flexible wire,
which ean be connected on to the bat-
teries when needed. These flexible
wires can be threaded through suitable
holes at the back of the cabinet, and
can have small labels tied to them to
indicate their purpose. In adopting
this method, I am following a plan,
which is fast becoming popular with

American set manufacturers, of con-
necting flexible leads directly to the
points required, without the use of
terminals.

The Neutralising Condense;'

The particular neutralising con-
denser used is of a type not previously
described in this journal and consists
of a eircular ebonite base, a smaller
circular brass plate screwed to it, and
connected to a soldering lug, a cen-
tral threaded rod insulated from the
bottom brass plate, a second brass disc
running on this threaded rod, and an
ebonite knob connected to the Iast-
mentioned brass disc.

By rotating the ebonite knob the
upper plate can be brought closer to
or moved farther away from the lower

3 4 -
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Fig. 2.—Details of the panel, which is attractively arranged.
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plate, thus giving smooth adjustment

of capacity between limits suitable for
use in a eircuit such as this. Once the
best position has been found, the neu-
tralising condenser can be left ad-
justed. This condenser is mounted on
the baseboard of the set in a position
sufficiently accessible to allow initial
adjustment, but also sufficiently out of
the way to prevent it being tampered
with by some curious person. I do
not recommend here & type for panel
mounting, as this would make the leads
too long.

Negative Bias

The use of a single dry cell in the
position shown gives & negative bias
to the grid of the high-frequency valve,
thus adding to the efficiency of
working, ahd, incidentally, reducing
the anode current consumption, or, in
other words, the drain on the high-
tension battery. No difficulty will be
found in assembling the components on
the baseboard, for without exception

denser. This condenser is placed here,
not for the purpose of raising the
upper limit of the wavelengths that
can be covered with the aerial coil
used (although it also has this effect),
but to avoid a peculiar effect, often
found with the Rice circuit, of an
ultra-high-frequency oscillation set up
when the tuning condenser is brought
to very small capacity value, such as is
the case when the last few degrees at
the lower end of the scale are used.

With the coil shown, and with the
variable condenser of .0003 capacity,
with a .0001 fixed condenser across it,
a capacity variation of from .0001 to
.0004 is ogtained, giving a wavelength
range of from 300 metres to well over
500 metres, thus including all of the
B.B.C. stations, main and relay, ex-
cluding Daventry, which, as will be
explained later, can be  obtained by
changing the coils.

H.F. Transformer
For the high-frequency transformer

Vhe tapping switch on the aerial coupling unit is clearly visible at
the left of the set.

these screw down to it with small wood
screws.

The baseboard supplied with the
Caxton cabinet is already fitted with
side pieces, forming supports for the
front panel, and  onve the two variable
eondensers, the filament resistance, the
“on and off’’ switch, and the
four terminals have been mounted
upon this front panel, it can be secured
without further delay to the uprights
ready for wiring. The baseboard com-
ponents can then be placed in position,
care being taken to follow the layout
exactly, and the wiring up proceeded
with in the ordinary course. Notice
that the grid condenser with leak is
secured to the second valve socket by
being screwed underneath one of its
terminals. The grid cell for the high-
frequency valve is not secured to the
baseboard, but is kept in place by the
stiffness of the wire connections to it.

A Curious Effect

Notice that a .0001 fixed condenser
is joined across, and, therefore, in
parallel with, the first variable con-

a- Gambrell B coil in the primary
socket (the left-hand socket looking
from the front) and a Gambrell C coil
in the secondary socket (right-hand
socket), have been found to give ex-
cellent results. = In the numbered
makes, a 50 or 60 in the primary and
a 75 in the secondary has also been
found suitable. Another construc-
tional point of interest is the method
of connecting the .001 fixed condenser
between the anode of the detector
valve and the negative filament ter-
minal. Two short stiff leads are sol-
dered to the condenser lugs, and are
screwed underneath the two terminals
of the Benjamin socket.

External Connections

Exterior connections for battery
wires are taken to the following
points : —

(1) Positive terminal of grid cell
(L.T. negative connection).

(2) One terminal of ‘“on and
off ” switch (L.T. positive conneo-
tion).

(3) Intermediate point between the
714
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LP. connection of L.F. transformer -
and the primary coil of H.F. trans-
former (H.T. + 1).

(4) Upper telephone or loud-speaker
terminal (H.T. + 2).

(5) 1.8. terminal of L.F. transformer
(grid bias negative).

The two remaining connections for
battery leads are the common H.T.
negative and the grid bias positive.
The grid bias positive should go to the
same connect:on as the L.T. negative
(i.e., the positive terminal of the grid
cell. This is directly connected to the
negative L.T. circuit). H.T. nega-
tive can go to either L.T. negative or
L.T. positive; for the preliminary ad-
justments I would suggest that you
connect it to the L.T. negative, as if
by any chance you should short-circuit
the neutralising condenser, by making
the plates touch, the connection to the
L.T. negative will prevent the valve
from being burnt out. When the ad-
justments have been made, the nega-
tive H.T. can be transferred to the
positive L.T. The advantage of this
latter connection is that the voltage
of the low-tension battery is added to
that of the high tension, thus giving
o slightly higher effective high-tension
voltage with the same H.T. battery,
a small but useful aid to efficiency.

Valves

As previously mentioned, all thres
valves must be of the same type,
although several different types may
be used if all three are the same. A
high-tension value of 48 volts for H.T.1
and 90 volts for H.T.2, suits most
valves. Grid bias for the note magni-
fying valve should have the value as
given by the makers on the valve or
in the box. This differs with different
valves. Any wireless dealer can sup-
ply you with a suitable grid-bias
battery with tappings.

Notes on Batteries

The set works excellently with the
Philips-Mullard P.M.4 valves, which
also have a filament consumption
sufficiently low to enable the set to
be worked off dry cells if necessary.

If a dry cell filament supply is used,
I would recommend you to use three
.06-ampere valves, three P.M.4’s, or
three of any good type the filament
consumption of which does not exceed
.12 ampere each. As a 30-ohm fila~
ment resistance is used, it will not be
possible to use valves having a higher
filament consumption than those just
mentioned, but if it is desired to use
bright emitter valves or the semi-
bright emitters burning a 1 ampere,
then it is only necessary to change
the filament resistance for one of the
6-ohm variety. The set will then work
well with these valves or with bright
emitters.

The high-tension battery should be
of the tapped variety, and although
90 volts is better, excellent results can
be obtained with a maximum of 72
volts, this figure being used for H.T.2,
For H.T.1 I recommend not more than
48 volts, as nothing is gained by in-
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creasing the voltage of H.T.1 above
this figure, while, on the contrary, an
increased drain is made upon the high-
tension battery, thus reducing its life.
If 06 ampere or similar valves are
used (rated at 2.8 to 3 volts on the
filament), three large dry cells in series
can provide the necessary current, or
better still, a small 4-volt accumulator
designed for running dull- emitters.

Adjustment

When the set is completely wired,
insert the coils and put the ‘‘ on-and-
oft ”’ switch to the ‘“off”’ position
(pushed right in), the filament resist-
ance to the ‘‘off’” position, the

neutralising condenser to a fairly wide
opening, and insert three valves in the
sockets. Connect up the L.T. battery,
the H.T., grid bias, and telephones,
and put the switch to the ‘‘ on’’ posi-
tion. Remember that the P.M.4 valve,
if used, shows no visible glow when
alight. Turn on the filament resist-
ance about one-third of the way for
.06-ampere valves, or four-fifths or so
for P.M4 or the .1- or .12-ampere
valves. Leave the aerial and earth
wires unconnected at the moment.
Turn the neutralising condenser to a
position about half-way between mini-
mum and maximum opening between
plates, set the switch of the aerial

TrE WIRELESS CONSTRUCTOR

coupler to any one of the studs, put
the first condenser near the zero point
and rotate the second condenser back-
wards and forwards. You will soon
find a point if you are wusing the
P.M.4 or other dull emitting power
valves, where a *‘ plopping >’ sound in-
dicates that the set is going in and
out of oscillation as you pass back-
wards and forwards over the scale.

Neutralising

With the .06-ampere type of valve
you will probably not hear such a
sound, and if you are satisfied by turn-
ing the condenser backwards and for-
wards that there is no ** plop »’ (listen

(Continued on p. 791.)
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to one or two drawbacks.
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CRYSTAL OR VALVE RECTIFICATION?
By H. J. BARTON-CHAPPLE, Wh.Sch., B.Sc. (Hons.),

ACGIL, D.IC.,, AMIELE.

The crystal has many merits as a rectifier, but, like most good things, is subject
Even so the writer of this article prefers it to the
valve, and below the matter is fully discussed.

P S XL S S Y]
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MONGST the many problems
which come up for discussion in
connection with wireless, one of

the most persistent is that concerning
crystal.  rectification versus valve
rectification.  The question is a par-
ticularly interesting one, especially in
view ofy the fact that people are be-
coming more critical in their demands
as to the quality of reproduction
desired from this or that particular
receiver.

Improved Reproduction

The inereasing popularity of wircless
is no doubt in a large measure due to
this improved reproduction, and any-
thing that can be done to further that
object is worthy of every considera-
tion.

In order to examine the problems
before us it will be necessary to take
a very wide view of the matter; and
certain technicalities, while having an
important bearing on the problems
under discussion, will be avoided where
possible.

Is It Possible ?

Many penple have often asked
whether it is not possible to obtain
all the effects of a valve rectifier with
a piece of apparatus which can be
more easily handled and is quite fool-
proof, and it is then that crystal con-
siderations become more material.

The initial outlay for a valve to be
used as a rectifier alone is somewhat
costly, and it does not stop at this,

A

for the valve must receive ‘‘endow-
ments ’’ in the form of an accumu-
lator to light the filament, and, of
course, this battery has to be periodi-
cally charged. Added to this, we have
the high-tension battery, while care
in handling is essential or the break-
age bill may assume undue propor-
tions.

Ease of Operation

The crystal detector, on the other
hand, is relatively cheap, can be
handled with comparative ease by the

merest movice, and does not mneed
‘“ endowing.” Why then isn’t the
crystal used in every case as a

rectifier? Unfortunately, the laws of
nature are such that an advantage is
never unaccompanied by a disadvan-
tage. The crystal cannat deal with
large input powers, as rectification
becomes inefficient owing to the fact
that with large input voltages the
crystal is made conducting m_both
directions. An examination of Fig. 1
will make this clear.

For small input voltages the positive
current is' much in excess of the nega-
tive current, but after about 3 volts
(this figure 1s a variable one, depend-
ing on the type of crystal employed)
the negative current begins to increase
rather rapidly, while the positive cur-.
rent exhibits a tendency to increase
only slightly. Thus the rectification
efficiency becomes impaired. Damage
may also be done to the crystal if any
attempt is made to deal with large
powers.

CURRENT MILLIAMPS
H

Fig. 1.—In the case of
a crystal, large input
voltages tend to equalise

the positive and nega-

tive currents, and the

rectification efficiency
becomes impaired.
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Limited Input

Thus we have a certain limit pub
upon the application of a crystal as a
rectifier. The number of stages of
high-frequency  amplification  which
can precede the crystal will be fixed
by the initial magnitude of the incom.
ing signal and the characteristic of
the crystal itself, and in order to
bring the signal up to the required
strength low-frequency amplification
is necessary.

Two Methods

Turning to the valve, howeveér, such
a delimitation is not apparent,
although this statement will depend
upon which method of rectification is
being utilised with the wvalve n
question. This brings us to an-
other important point, viz., the
fact that a valve 'will rectify
signals in a manner other than
the usual grid leak and condenser
method. People get so accustomed to
specifying the usual .0003 and

" 2 megohms that the other method

known as anode current or bottom
bend rectification seems forced into
the background.

Anode Current Rectification

Readers of our journals will have
noticed, however, that recently there
have been receivers described which
employ this principle. To quote one
or two cases we have “ A Set for Valve
Rectification Experiments,” by Mr.
A. V. D. Hort in the March issue of
MopErNy WiIRreLESS, where the results
of some qualitative tests were given
for both methods, the  Remarkable
Five-Valve Receiver,” by the Radio
Press Laboratories in the April num-
ber of the same journal, and again
‘“A Single Control Four-Valve
Receiver,” by Mr. A. Johnson-Randall
in the May issue of MopErN WIRELESS.

What Happens

Let us consider for a moment what
happens when an incoming signal is
brought on to the input terminals of
the rectifier. Taking the case of the
crystal first, we will assume the char-
acteristic takes the form A B C of
Fig. 2. A voltage cycle will cause a
current change similar to that shown
on the right of the figure, and we
have a greater increase of ocurrent
than decrease, so the average effect is
to produce a current in the output
circuit which fluctuates or alternates
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at an acoustic frequency, and pro-
duces the desired sound of speech or
mausic.

Type of Circuit Used

Anode cwrrent rectification works
on almost an identical principle, and
here advantage is taken of the bend
in the anode current/grid voltage

A
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Fig.2.—In this figure A B C represents

the characteristic curve of the crystal,

while the other curves represent the

input voltage variation and the current
change it causes.

characteristic (the bottom bend being
most generally used) so that the aver-
age effect in the anode cirenit is an
audio-frequency change which affects
the telephones or loud-speaker.

The usnal type of circuit for a valve
connected to function with anode cur-
rent rectification is shown in Fig. 3.

A megative bias is given to the grid .

of the valve through a small tapped
dry battery, fine variations being
made possible with the aid of the
potentiometer across the low-tension
supply. The value of this bias will
naturally depend on the magnitudes
of the filament and high-tension volt-
ages utilised for the valve, but it is
always arranged for the steady condi-
tion to be such that no grid current
flows.

Leaky Condenser Rectification

With the familiar grid leak and
condenser method of rectification
{sometimes called cumulative grid or
grid-current) the steady potential or
voltage on the grid is adjusted by
means of the particular grid leak em-
ployed.

The incoming signals are brought on
to the grid, and the shape of the re-
sultant current curve in the anode cir-
cuit will depend upon the. values Jof
the grid leak and condenser.

the grid leak and condenser that no
distortion will be produced for a given
audio frequency, but for all other fre-
quencies exact reproduction of the
signal will not take place,

Now, it |
is- possible to so adjust the values of |

Distortion in Other Places
If that is the case;, why do we find

' this method still being employed? The

answer to this question lies in the

| fact that the other pieces of apparatus |

associated with the oircuit, such as
transfermers, loud-speakers, etc., pro-
duce distortion in themselves, and
thus the contribution made by the
grid leak and condenser rectification
method is reduced to a relatively
small ‘proportion of the: whole.

Are There Drawbacks ?

Returning once again to our anode
current rectification, what objections
can be found to the system?  Well,
the characteristic at the bottom bend
portion is not sufficiently sharp and
steep to give doud signals unless the
input voltage is comparatively large.
This means that ome must be mear to
a main broadecasting station, or add
stages of high-frequency amplifieation
to produce the desired effect on the
more distant stations.

Soft walves, i.e., valves with a cer-
tain percentage of gas present, fulfil
the necessary stipulations as far as
the characteristic is concerned, but
the gas is very susceptible to changes
of pressure and temperature, and con-
sequently- their action is prone to
irregularities.

Tee WirELESs CONSTRUCTOR
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Fig. 3.—An anode current rectification
circuit. The battery G.B. gives a
negative bias to the grid of V1,

i

Which is the Best ?

_Taking all these facts into con-
sideration, I feel forced to the con-
clusion that for the distortionless re-
production of speech and music the
crystal detector 1s the best. No ampli-
fication is at present practicable as far
as the crystal itself is concerned, such
as we have with the case of the valve,
but provided careful adjustment of the
catswhisker on the crystal surface is
made {or regarding this as an objec-
tion a resort is made to permanent or
semi-permanent forms) and the limi-
tations mentioned at the beginning of

-

A view from the top of one of the masts at the Rugby Wireless Slah‘on.,
showing the insulators and one end of the cage aerial.

The Damping Effect

Oxn the other hand, whereas with the
eumulative grid method damping is
introduced since grid current flows,
with the other type of rectification the
negative bias given to the grid is
sufficient to prevent this damping
action. The same damping effect is
present in a more marked degree with
the crystal, but this objection can be
minimised by arranging sunitable tap-
pings on the input coil—methods which
will le familiar to readers of TaE
Wmrrrss CONBTRUCTOR.
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this article are allowed for, then the
palm must be awarded to the humnble
crystal,

Your Opinion Welcomed

Following this we have the valve
used as an anode current rectifier with
the reservation that the input to this
valve must be large, while last in
order of merit is the grid leak and
condenser. Any comment that readers
may like to make in view of their own
experiences- will be welcomed by the
Editor.
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HOW TO MAKE A FOLDING FRAME AERIAL

By PHILIP H. WOOD, B.Sc. (Hons.), F.P.S.L.

The efficient frame aerial described below costs only seven shillings to make and is so constructed
that it will fold into a very small compass.
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RAME aerials do not seem to
have achieved any great degree
of popularity in this céuntry, but the
increasing employment of supersonic
heterodyne receivers has brought them
into greater prominence of late.
Furthermore, it has been established
that even a orystal set can be made
to give good results in conjunction
with a frame aerial, and a receiver
designed expressly dor that purpose
was- described in the April 24 issue
of Wireless (Vol. 8, No. 8).

The Frame’s Advantages

Some listeners, through the limita-
tions imposed by the apartments in
which they dwell, have little or no

AT
900400600090 ¢

Fig. 1.—The twelve turns of wire pass
through holes drilled in the wooden
arms spaced as shown here.

choice in the matter of aerial equip-
ment, and are forced to employ frame
aerials; but even those who have
facilities for the erection of a reason-
ably good outdoor aerial should not
forget the advantages possessed by one
of the former type.

Briefly, these are its compactness,
its directional properties (invaluable
in eliminating interference«? and its
comparative freedom from the danger
of being struck by lightning in the
stormy summer months. According to
the B.B.C., there has been only one
authenticated case of a frame aerial
being struck by lightning, whereas
numerous outdoor aerials have suffered
damage from that cause, as many as
half a dozen being torn down by a
single lightnintg discharge during a
recent storm in North London.

Popular Prejudice

There is no doubt that many
listeners are prejudiced against the
use of a frame aerial on account of
its unwieldiness, but if one of folding
type is employed, the frame can be
made to collapse into a very small
compass when not in use—a point of
great importance when travelling,
especially in regard to portable sets.

Good quality folding frame aerials
are~ however, fairly expensive acres-

sories to purchase, and in this article
I propose to give constructional details
of a collapsible frame aerial which is
both inexpensiv® and easy to con-
struct. Just one word of warning:
although the constructional work in-
volved is not difficult, it will take a
fair amount of time; personally, it
took me over six hours of actual work-
ing time to complete the instrument.

Materials Required

It will be most convenient to give
first of all a list of the components
and materials roquired for making an
exact oop{] of the aerial shown in the
photographs. You will need:—

Two 3-ft. lengths and one 1-ft. 6-in.
length of well-seasoned hardwood,
2 in. square. (Hobbies, Ltd.)

One strong brass hinge, $ in. across.

One 4 B.A. screw, 1 in. long, with
nut and washer. This screw should
have a countersunk head and be of
brass.

Two strips of stout brass, each 3 in.
by § in.

One piece of springy brass, about
11 in. by 1 in.

6 in. of 2 B.A. brass studding.

Seven 2 B.A. nuts and washers.

Seven §-in. brass wood screws, with
countersunk heads.

One small round-head wood screw.

Two Z-in: round-head wood screws:

30 yards of single rubber-covered
flex.

Ebonite strip, 5 in. by 1 in. by 4 in.

Three ¢ Clix’’ plugs and sockets.
(Autoveyors, Ltd.

One 3-in. condenser dial.

Two small pieces of ebonite tubing
or other material to mako spacing
washers § in. thick.

Notes on Components

The wood will probably be obtainable
from any cabinet-maker’s or from a
shop dealing in fretwork supplies.
Cheap soft wood is useless, but yau
should have no difficulty in getting
good quality material, ready planed,
for about twopence a foot, so that
the wood will cost you something
between a shilling and eighteenpence.

You will notice that I have em-
phasised that the metal fittings should
be of brass, the reason being that the
presence of any magnetic material,
2.¢., iron or steel, in the immediate
vicinity of the windings might cause a
loss in efficiency and other undesirable
effects.

Preparing the Wood

Now for the carpentry. The two
side arms are ecach 17 .in. long, and
can be cut from one of the 3-ft. lengths
of wood, leaving a couple of inches
over, of course. Smooth the cut
surfaces with glasspaper, and with a
coarse file slightly bevel the edges of
what will be the outside ends of each
arm.

i‘\ '\mu 1\1!
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Fig. 2.—Brass plates are used as bearings and guides for the swivelling
side rrms- while a hinge allows the whole top structure to fold downwards.
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Measuring from these outside ends,
make a row of twelve marks along the
centre line of the top surface of each
arm, starting } in. from the end, the
marks to be 2 in. apart. At each
point drill a hole right through the
wood of sufficient diameter just to
acoommodate the flex you intend to
use. With a countersinking bit open
out the start of each hole on the top
surface of the wood and the corre-
sponding point on the under-surface,
as shown in Fig. 1.

It is important that the holes
should go perpendicularly through the
wood, so that the row of holes has the
same appearance when viewed from
efther surface of the material,

Shaping the Arms

Next deal- with the ‘“inner’ ends

of the arms—i.e., the ends which will.

be fixed to the centre post of the
frame. The upper portion of each end
must be rounded off to the shape of a
quadrant, as indicated by the dotted
lines seen in the two upper sketches
in Fig. 2. This rounding-off process
is to allow the arms to ‘be folded
against the centre post when the com-
pleted aerial is not in use.

Holes for Spindles

When this is done, drill a 2 B.A.
clearance hole through the inner end
of each arm, from back to front, to
take the spindles, as shown in Fig. 2.
This hole is, of course, midway between
and parallel to the upper and lower
surfaces of the arm, and its centre
should be a tiny fraction of an inch
less than ? in. from the end.

Finish oft the arms where necessary
with fine glasspaper, and put them
aside for t%xe time being. Now the
central upright post can be dealt with.
This is made 1m two sections, one
17¢ in. long and the other 18§ in.—just
3 ft. altogether. .

The Top Section

The top section is the shorter, and
its upper end must be drilled with
twelve holes in exactly the same
manner as the side arms. The lewer
section, which is 18§ in. in length, is
drilled from side to side with thirteen
clearance holes § in. apart, the first
hole being 12 in. from the upper end
of the section. This will leave you

with a clear space of about 2 in. to |

form a supporting leg for the frame.

A 'hole should be drilled from the front |

surface of the wood to intersect with
the eighth side-to-side hole, counting
from the top, as in Fig. 3 (c¢).

Finishing Off

The lower end of this length of wood |

must next be drilled to take the 2 B.A.

spindle upon which the whole frame |
turns, a hole being drilled centrally |

up through the end to a depth of
about 2 in. When these operations
are finished the wood may be varnished
or waxed, if desired, to improve its
appearance.

The Base
The construction of the base pre-
sents little difficulty. Two 9-im.

lengths of the %-in. square wood are
required. These are grooved at the
centres and put together to form a
cross, heing also drilled to take the
2 B.A. spindle, as indicated in
Fig. 3 (a). The holes are reamed out
or drilled iarger for a portion of their
depth to accommeodate the clamping
nuts.

To complete the base the two pieces
are put together with a cross-halving
joint, as stated above, and a piece of
2 B.A. studding 2¢ in. long. passed
through the central holes and clamped
in position by means of
nuts, as indicated in
Fig. 3 (p). One end of
the spindle lies flush
with the lower surface

When extended
the aerial presents
a pleasing appear-
ance. Connections
are made to it by
plugs and sochets.

of the cross, while the other projects

for 2 in., and thus forms a spike,
which slips into the hole prepared for
the purpose in the lower end of the
centre post of the frame.

Bearing. Plates

Twa brass plates form the bearings
for the spindles which support the two
side arms of the aerial. These are
3 in. by # in., and.each must be drilled
with twe. 2 B.A. clearance holes to
take the spindles, which are made of
pieces of 2 B.A. studding 1} in. long.
These holes must be i in. (half the
thickness of the wooden arms) away
from the centre post, which is ¢ in.
thick: therefore it is obvious that
they are placed % in. in from the ends
of the brass. plates (see Fig. 2).
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Other Holes Required

A 4 B.A. clearance hole is needed in
the middle of each plate near the top
edge, that in the back plate being
countersunk to take the head of a
4 B.A, serew, while Fig. 2 also shows
that a second hole is required in the
front plate about 1 in. below the other.
This is to take a woodscrew, which
assists in the fixing of this plate.

Two additional holes are needed in
the back plate, these being for the
serews which fix both this plate and
the hinge. The positions of these
holes may be found by placing the
hinge in position in
the middle of the
plate with its back
level with the lower
edge and marking

The whole frame
is pivoted on the
wooden base, its
angular rotation
being measured
by means of the
dial.

" with a punch the places where the holes

come (see Fig. 2, rear view).

Fastening Clip

The fastening clip is to be fixed
under the front plate and is drilled
with two holes in the same relativa
positions as those in the front plate,
and a third hole in its lower half for
clipping over a small wood screw,
which will be inserted in the lower
portion of the ‘centre post.

You can now fix the plates, hinge
and clip- in position, as shown in
Fig. 2, a. 4 B.A. tapping hole being
previousiy drilled through the lower
end of the upper portion of the centre
post to take the 4 B.A. fastening
screw. The lower edges of the plates
must be levei with the end of the



e
ThaeE WIRELESS CONSTRUCTOR

wooden post and be disposed sym-
metrically about the latter.

Mounting the Plates

First pass the 4 B.A. screw through
the back plate (making sure its head
lies snugly in the countersunk hole)
and screw it through the hole drilled
in the wooden post. Slip first the clip
and then the front plate over the end
which protrudes through the wood and

manner until seven complete turns
have been put on.

The Tapping Point

The seventh turn will finish at tho
eighth hole in the lower leg, counting
from the top, and this is the hole
which is pierced by an additional open-
ing from the front. Pull the flex
through this opening with the aid of
A wire hook until you have a double
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Fig. 3.—More constructional details are indicated in these four scale

drawings, which show the

base, socket

strip, tapping and general

assembly respectively.

clamp them securely by means of a
nut and washer.

Next complete the fixing of the front
plate and clip by means of a wood
screw. The hinge can now be fastened
over the back plate, the fixing screws
passing through the holes prewiously
drilled in the latter into the wood.
The hinge will probably overlap the
head of the 4 B.A. screw, but as the
Jatter is lying flush in its counter-
sunk hole, no difficulty arises.

Completing the Assembly

The lower flange of the hinge can
now be sorewed to the top of the lower
post, and the side arms inserted
between the side plates and fastened
in position by the 2 B.A. spindles and
nuts. See that the arms can be raised
and lowered with ease and that the
hinge is working properly.

Winding Process

Assuming that the frame folds up
properly and is mechanically satisfac-
tory, the winding process may be com-
menced. First see that the flex is
completely free from tangles, and place
the frame with its arms extended flat
on a table, with the ¢ front”
upwards,

Thread one end of the flex through
the highest hole in the lower centre
leg from right to left and tie a knot
in it about 4 in. from the end. Now
take the frce end of the flex and pull
it through the ‘‘ inside’’ hole of the
right-hand arm, and so on, continuing
the windings in an anti-clockwise

loop about 8 in. long for tapping
purposes. Tie a Lnot at the point
where the looped flex emerges from the
front hole (see Fig. 3 (c)), and then
continue winding until the twelve
turns in all have been put on, ending
at the thirteenth hole in the lower
leg of the frame. Kmnot the flex Lere
to prevent it from slipping back and
cut off the cxcess, after leaving about
4 in. for connecting purposes.

Taking up the Slack
Keeping the framo quite rigid, get
a friend to help you tighten up the
windings. You will have to start from
the tapping point, working inwards
for the seven smaller turns put on
first and outwards for the remaining
five turns. Readjust the knois at the

This photograph shows how the frame appears when folded.
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ends to take up any elack

you have
managed to pull through. ]

Sockets for Connections

A strip of ebonite § in, by 1 in. is
used for mounting the Clix sockets,
which are employed for connecting
purposes. The ebonite is drilled as
in Fig. 8 (B), two emall holes bein
wanted for the round-head woo
screws used for fixing, while three
larger holes are made for the sockets.
The latter may now be fitted with
coloured bushes, pushed {nto the holes
and fastened in position with the
milled nuts supplied with them,

This strip is mounted as shown in
Fig. 8 (p), short lengths of ebonite
tube being used as washers to hold it
away from the wood. The tapping
connection and end leads are cut to
the required length, bared at their
ends and soldered to the Clix sockets,
care being taken that both strands of
the double tapping lead are securely
soldered to the middle socket.

Indicating Dial

Finally, a condenser dial is fastened
by two screws to the lower end of the
centre leg to form both a firm learing
and an indicator. The central hole of
this dial must be in line with the hole
in the leg which is to accommodate
the spindle, and should be reamed out
so that the latter slides through it
easily.

How It Folds

On releasing the fastening clip of the
frame, the upper portion falls back,
while the arms fold in to lie parallel
with it. When completely collapsed,
all four arms lie together, as seen in
the photograph, forming a compact
bundle only about 19 in. long by 4 in.
diameter, with the base removed.
The base is quite small, but even that
can bo pulled to pieces in a few seconds
if desired.

The tapping provided is approxi-
mately at the electrical centre of the
aerial and may prove useful in certain
circumstances. Next month it is

hoped that an article on the use of
frame aerials
Journal.

will appear in this

The total

weight is only 1} pounds.
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SLIDING CONTACTS FOR CRYSTAL SETS

By H. BRAMFORD.

These simple sliders can be used in conjunction with a
suitable coil for a variety of purposes.

SOOOOOOOOT

SOOOOS

F 3ll the types of tuning arrange-

ments available for use in con-

junction with the ecrystal re-
ceiver, few can surpass the principle of
a sliding contact upon an jnductanco
coil for both efficiency and &mplicity.
This article describes how to make a

J‘fron_y Jpr/h_yy Brass .Sfri/}
4.”

p ‘

3’/8” >

Fig. 1.—Details and dimensions of the
slider.

strain on the brass contact.

silaple type of slider which is easy to
construct and entails little or no work,
and how to employ it in a set.

First consider the comstruction of
the slider itself, which is simple in de-
sign and may be made for a few pence.
In order to adapt the idea in a number
of ways, it is good scheme while
occupied - in the construction to
make, say, three or four of these sliders
at the same time,

Material

The only material which will be
necessary for the making of one slider
is as follows:—

A strip of ebonite, 4 in. long by } in.
wide by 4 in. thick.

Some fairly strong,
brass,  in. wide.

One 4 B.A. terminal, complete with
nuts and washers.

Construction of Slider

The details velating to the actual
construction of one of these sliders are
clearly shown in the diagram, Fig. 1,
together with all the necessary dimen-
sions. Little need be said in relation
to this part of the work, with the
exception of the fact that it will be
seen from the drawing that the springy
brass strip, having been cut and hent
to the shape indicated and drilled with
a 4 B.A. clearance hole, is finally
secured to the ebonite piece by means
of the terminal.

Practical Use

Fig. 2 shows how one of these sliders
would be wused upon an inductance
wound upen an ordinary cylindrical
former. The winding uwen this former

springy strip

The ebonite strip should be |
as- light as possible to avoid undue |

may be of closely wound enamelled or
cotton-covered wire of any desirable
gauge, the covering of the wire being
partly removed by the simple process
of scraping along the line of the path
taken by the slider. The number of
turns of wire upon such a coil will, of
course, be in accordance with the pur-
pose for which such a coil is intended.

The actual coil used consisted of 50
turns of No. 22 S.W.G. enamelled wire,
closely wound on a stout cardboard
former measuring 3 in. in length by
3 in. in external diameter.

Various Adaptations

Fig. 3 shows a theoretical circuit
diagram which suggests a simple
method by which two of these sliders
may be employed. First prepare an
inductance coil somewhat on the lines
described. Bare the wire on opposite
sides of this coil along the path taken
by each of the sliders. Provide two
terminals upon the actual former, one

connected to the beginning of the wind- -

ing upon the former, X, and the other,
Y, to the end of the winding.

A Tapped-Coil Receiver

It is now a simple matter to con-
struct an efficient receiver, by incor-
porating in addition to these items a
variable condenser, a crystal detector,
a baseboard, and two telephone ter-
minals. Construction or arrangement
may be left to the ingenuity of the

Space wourid
bare wire or
close wound
enamelled
wire.

Fig. 2.—A slider in use on an ordinary
solenoid coil. The turns are bared
along the path taken by the contact

arm.
reader. The connections would be as
follows: Counmect the wariable con-

denser to ‘the two terminals upon the
coil former, as shown in the circuit.
The moeving vane connection should be
taken to the 'terminal which is con-
nected to earth. Connection is then
made from the terminal wupon the
slider 8, to one side of the crystal
detector, the other side of the detector
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going to the telephones and thence to
earth. The aerial is then connected
direct to the terminal of the slider 8,.
Thus, by the use of these simple
sliders, one may construct an efficient
crystal receiver which gives excellent
results in practice. There are,

AERIAL

= EARTH
Fig. 3.—A suggested use of two sliders
in a simple crystal circuit for taking

crystal and aerial tappings.

course, various other ways of adaptinﬁ
these sliders to any given circuit, an
as has been suggested, ome, two, or
three sliders may be used.
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A 13-YEAR-OLD
CONSTRUCTOR AND HIS
“ TWIN-VALVE”
RECEIVER

BHEDREEDOLPBHEDHPHOD

Smr,—I am writing this letter to
thank Mr, Scott-Taggart for his excel-
lent circuit in the ‘‘ Twin-Valve Re-
ceiver ”’ (Radio Press Envelope No.
10). For the last six months I have
been looking for a really good two-
valver, and this is the best I have ever
come across, especially as I am using
a very poor aerial. The set, although
only roughly wired, is very stable and
fairly selective. 5IT, the local station,
comes in at excellent loud-speaker
strength, quite as loud as, and much
clearer than, some three-valve sets 1
have heard and made. On the firsh
night it was made Radio-Toulouse came
in at good ’phone strength, as well as
many other Continental stations which
I did'not wait to identify. I have also
had several English stations, including
Tondon, Nottingham, Manchester and
Leeds—Bradford, at excellent ’phone
strength. I am only 13} years of age,
and think this is very good under the
aforesaid conditions. I close by wish-
ing your publications (of which I am
a regular reader) every success.
Yours faithfulls.

V. E. CriFr.

DHLBDHHBB
FOIHEDD

Birmingham.
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MAKING USE OF
H.F. CHOKES

of high-

Some notes on the construction and employment

ODERN design-shows an increas-
ing tendency towards the use

of high-frequency chokes in-

various portions of an amplifying
circuit. It is proposed in this article
to discuss some of the applications of
the principle, and also the reasons for
the effects which are obtained. First
of all, therefore, let us have a defini-
tion of a high-frequency choke.

What is a Choke ?

Strictly speaking, a choke coll is an
inductance of such a value that it
offers a very high impedance or
choking action to a current flowing
through it. It is well known that a
coil of wire will have little effect on
an ordinary steady current, beyond
that which is due to the resistance of
the wire itself.

If the current flowing is varied in
any way, however, then the magnetic
field of the coil has also to be varied,
and any such attempt is strongly re-
sisted by the coil, which much prefers
to remain in a state of equilibrium.
The ultimate effect, therefore, is that

Fig. 1.—In the Reinartz methcd of

reaction control a choke L3 is used to

stop the H.F. currents from passing
through the telephones.

the coil tends to damp out any varia-
tion of current, and the more rapid
the variation the greater will be the
damping out or choking effect.

Stopping the H.F. Currents

If we have a circuit carrying a wire-
less current, which is varying at an
extremely rapid rate, then the effect
of placing a choke coil in the circuit
will be practically to prevent the flow

. circuit.

frequency chokes and the principles involved.

By J. H. REYNER,*B.Sc. (Hons.),

ACGJI, DIC, AMILEE.

of any high-frequency current in the
We shall see later how to
design & coil which gives the hest
results in practice, but if the choke is
reasonably efficient, then the amount

way through the condenser, whereas
as we increase the value, so more and
more high-frequency current flows
round the circuit, and the reaction
effect is increased.
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Fig. 2.—The high-tension feed current and the H.F. oscillating current
are completely separated by the choke L2 in this arrangement.

of high-frequency current which is
allowed to pass is very small indeed.

The Reinartz Arrangement

One of the earliest circuits making
use of a choking action of this kind
was the original Reinartz arrange-
ment. ‘A circuit of this type is shown
in Fig. 1. Here we have varying
voltages applied across the grid and
filament of the valve, and these cause
amplified currents to flow in the anode
circuit. Now the anode circuit con-
tains two branches. One of these is
through *the choke coil L,, the tele-
phones, and the high-tension battery,
while the other is through the con-
denser C, and the coil L,.

Condenser Control

Now the choke coil, as we have just
seen, acts as a barrier to the high-
frequency currents, so that the only
alternative path is through the con-
denser €, and the coil I,. This coil
is coupled to the coil L, in the grid
circuit of the valve in such a manner
as to causé reaction, and the extent of
this reaction can be controlled by
varying the value of the condenser U,.
If this condenser is made very small,
then only a small proportion of the
high-frequency current can force its
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“better understood, however,

Effect on L.F. Currents

The low-frequency currents, on the
other hand, find the impedance of the
condenser C, distinctly higher than
that of the alternative path through
the choke coil and the telephones. The
choke coil in this case is so designed
that it only exercises an appreciable
choking effect on the high-frequency
currents, leaving the low-frequency
telephone currents practically mn-
affected.

The _original Reinartz circuit
omitted the choke L,, and relied upon
the telephone windings to produce a
choking effect. It was recommended
that the primary of a low-frequency
transformer or some other such device
should be inserted in series with the
telephones to act as an additional bar-
rier to the high-frequency currents.
When the actioni of the circuit was
it was
realised that the provision of the high-
frequency choke such as is shown in
Figure 1 was a better and more scien-
tific solution of the problem.

A Definite Separation
In this circuit, therefore, we have
definitely separated the high-fre-
quency and the low-frequency cur-
rents. The former flow through the
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reaction circuit, and are controlled by
the condenser C,. The low-frequency
currents flow through the telephones,
finding the impedance of the reaction
circuit too high for them. This prin-
ciple of the separation of the currents
is very useful, and may be extended
still further.

H.T. Fluctuations

It is sometimes found desirable to
keep the high-frequency currents out
of the high-tension battery. If the
battery has any appreciable- internal
resistance, then the voltage across the
battery will not he steady, but will he
subject to small fluctuations in accord-
ance with the high-frequency currents
flowing through the batteries, and this
will sometimes produce sufficient reac-
tion effect in the receiver to cause it
to howl.

The circuit shown in Figure 2 is
one in which the high-frequency cur-
rents- have been kept out of the high-
tension battery by using a choke coil.
The currents in the anode circuit of
the valve V, are prevented fivm flow-
ing through the high-tension battery
by the choke coil L., so that they take
the alternative path through the con-
denser C, and the tapped portion of
the coil L,. The high-frequency energy
is thus handed on to the tuned cir-
cuit L, C,, which is connected across
the grid and filament of the valve V,,
while the high-tension supply to the
valve V| is obtained through the choke
coil L,.

Improved Selectivity

Here again we have a complete sepa-
ration of the high-tension feed current
and the high-frequency oscillating cur-
rent, and this very often gives a
marked improvement both in the selec-
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Fig. 3.—If the condenser C2 has only a small cap;zcx'ty self-oscillation
can be kept in check very easily.

tivity and _the stability of the particu-
lar receiv®. In the case shown the
condenser C,, with a suitable leak con-
nected across it, is inserted in the
grid lead of the valve V, in order to
effect rectification, while the reaction
coil L, in the anode circuit of V, is
coupled 4o L, to produce reaction to
the desired extent.

Checking Self-Oscillation

Although this circuit will eliminate
the tendency to oscillate due to any
resistance in the high-tension battery
lead, it does not overcome any diffi-
culty due to the fact that both the
grid and arc anode cireunits of the
valve V, are tuned. Self-oscillation,
therefore, due to this cause is checked
by connecting the anode tap from the
valve V, across, only a small portion

The two third-stage power amplifiers at Rugby.
used in eachs

Fifteen valves are
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of the coil L.

The condenser C,
should be fairly large, say .01, and by
a method of trial and error a smitable
tapping on the coil L, can readily be
found. The coil should be tapped
every few turns up to about one-third
of the whole.

Another Circuit

Another method employing a some-
what similar arrangement is that
shown in Figure 3. Here, as before,
the high-frequency currents are kept
away from the high-tension battery
by means of the choke coil L,, and the
high-frequency energy 1s therefore
handed on to the next valve through
the condenser C,. In this case, how-
ever, the condenser C, is connected to
the top end of the coil L,, but the con-
denser itself is very considerably
smaller and is also variable. It will
be found that if this condenser is made
very small any tendency to self-oscilla-
tion may easily be kept in check, while
selectivity can be considerably im-
proved by an arrangement such as

_this,

Actually the condenser C, can con-
veniently be made as small as .00005, a
neutralising condenser serving very
well for the purpose. Reaction in this
case has been provided by means of a
coil L, coupled to L, the reaction
itself being controlled by the con-
denser C,, so obtaining a form of
Reinartz connection. The choke coil
L. has therefore been inserted in the
anode lead of the valve V, in order to
prevent the high-frequency current in
that circuit from passing through the
high-tension  battery instead of
through the reaction coil.

Utilising Chokes

These are just a few of the various
types of circuits which may be em-
ployed wutilising a  high-frequency
choke. I% is usually found that both
selectivity and stability are improved
if the high-frequency currents can be
confined to a small portion of the cir-
cuit only, and are not permitted to
flow through the battery leads and
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low-frequency connections in the set.
We can now turn our attention to the
question of the design of suitable high-
frequency chokes. We have seen that
in many cases it is desirable that the
choke coil shall pass low-frequency cur-

ol 2 o — ol
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high-frequency “current, instead of
being damped out by the inductance
of the coil, tends to flow through the
self-capacity of the windings, so that
the choke will be pra'cticaliy short-
circuited.

?
'
b Fig. 4—Very
t satisfactory
/* results are obtain-

able with a tapped
choke, and the one
shown here is
suitable for any

, 7
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Now it is found in practice that the
choke coil still operates in quite an

rents quite easily, but -act as a more
or less complete barrier to the high-
frequency components.

Capacity and Inductance

Now, if we wind a coil of wire, as
we increase the number of turns, so we
increase the inductance of the coil.
The greater the inductance of the coil,
other things being equal, the greater
will be the choking effect of the
arrangement. At first sight, there-
fore, 1t would ap{)enr that the best
type of choke would be one employing
as many turns as is possible to obtain
in a comparatively small space.

This is mot the case, however,
because as the number of turns of wire
is increased, so the capacity effect
between the various turms also in-

200 Turws N236SWG6. DSC.

Fig. 5.—For the broadcast band a
much more simply constructed choke
will suffice.

creases, and the seclf-capacity of the
whole coil goes up. There is therefore
a limit at which the coil and the self-
capacity tune to the frequency of the
high-frequency current which is flow-
ing in the circuit.

Effect of Self-Capacity

Now, as is well known, a coil with
a condenser in parallel acts as a re-
jector to any currents flowing, if the
coil and condenser are such as to tune
to the frequency of the particular cur-
rent. Thus, if we increase the number
of turas on a choke coil until the self-
capacity tunes to the frequency of the
current, we shall obtain a very efficient
choke. Beyond this point the capacity
exercises an increasing effect, and the

of the circuits
discussed.

> SRR

efficient manner even if the coil is
somewhat above that which will tune
to the particular frequency of the cur-
rents to be choked, provided the self-
capacity is not too great. It is of con-
siderable convenience if one can
arrange that a choke will act efficiently
over a wavelength of, say, 300 to 2,000
or 3,000 metres. This oan, as a matter
of fact, be accomplished in practice by
arranging that the choke shall tune
with its own self-capacity at a wave-
length round about 1,200 to 1,500
metres. For any wavelength above
this, therefore, the choke coil behaves
as an inductance, and the choking
effect is considerable up to 2,000 or
3,000 metres.

Lower Wavelengths

For wavelengths lower than the
““ natural wavelength '’ of the choke,
the choking effect is somewhat dis-
counted by the increasing tendency for
the current to short circuit through
the self-capacity as we have just seen.
It is found in practice, however, that
this short circuiting is not serious until
the wavelength becomes comparatively
low, so that a choke such as this could
be ‘conveniently used on wavelengths as
low as 300 metres.

Definitely more efficient chokes could
be constructed for the lower wave-
lengths, but having in mind the con-
venience of utilising only one instru-
ment for the whole wavelength range,
one is prepared to sacrifice a certain
amount of efficiency.

Making a Tapped Choke

For the low broadecasting wave-
lengths of from 300 to 500 metres a
choke of a somewhat simpler character
could be utilised. In such a case a
coil tuning to a wavelength of about
400 metres with its own self-capacity
would be eminently satisfauctory. The
ideal arrangement, of course, is to
employ a tapped choke, so that as the
longer wavelengths are employed, so
the number of turns in the choke can

be increased, and the choking- effect

increased accordingly.
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Details of a tapped choke are show.
in Fig. 4. The instrument consists o
a 1-in, former with five shallow grooves
cut therein, { in. wide and 1/16th in.
deep. These slots are each filled with
150 turns of 36-gauge wire, either
double silk or single cotton covered,
the wire being wound on hank fashion,
A choke such as this could be satisfac-
torily used in any of the circuits pre-
viously shown.

A Simple Component

Where the circuit, however, is only
intended for use on the lower broad-
cast band, a considerably simpler
choke can he made up quite easily by
winding 200 turns of 36-gauge d.s.o.
or sx.c. wire on a lin. former in an
ordinary single layer. This choke will
be found to give very satisfactory re-
sults in any ordinary circuit, and is
shown in Fig. 5.

A Two-Valve Circuit

A circuit which is not often used,
but which nevertheless can be employed
in such circumstances, is that shown
in Fig. 6. Here we have a tuned cir-
cuit in the grid circuit of the first
valve, but the anode circuit, instead
of containing a tuned circuit or a
transformer, contains simply a tapped
choke. The tappings-on this choke coil
are chosen so that for any particular
wavelength band to be received the
choking effect is a maximuw, and ths

(1
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The aerial of the Radio-Paris Station,
at Clichy.
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arrangement then acts in a similar
-manner to a low-frequency- choke-
coupled amplifier,

The high-frequency variations of
voltage are transferred straight to the
grid of the second valve, while the high
tension supply is obtained through the
choke coil. In this case the tapped
choke illustrated in Fig. 4 could very

Concluding Remarks

These few remarks will indicate
briefly the increasing importance of
the wuse of high-frequency chokes.
There are many other uses with which
it is impossible to deal in this article,
but the use of this method of sepa-
rating the high-frequency and low-
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Fig. 6.—Instead "of the more usual tuned anode or transformer coupling,
a tapped choke is employed in the anode circuit of V1 in this arrangement.

easily be employed, and the tappings
could be adjusted by actual trial to
give the best results. It would be
better in such a case definitely to
short circuit the turns not in wuse
rather than just to cut them out,
because of the possibility of dead-end
effects. The tapping therefore is
shown as short circuiting those turns
not in use.

frequency currents is one which will
give very fascinating results when pro-
perly handled.

Those readers who do not wish to
make up their own chokes can, of
course, obtain very satisfactory articles
already on the market, such as those
made by Lissen, Success, Metropolitan-
Vickers, and the Marconiphone Co., to
quote a few only.
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#¢ CLEANING AND STRIPPING WIRES £}

By W. H. FULLER —r
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N spite of its mame, wireless malkes

][ use of a considerable quantity of

wire, and the different sorts used

in the construction of-even a small
receiver are numerous.

Certain of the wires .are covered
with insulating materials, such as
cotton, rubber, enamel and silk, and
before connection can be made to such
wire this insulation must, of course,
be removed.

Do Not Scrape It

The common method of removing
the insulation from the wire by scrap-
ing with a knife is not advised, as
hoth the knife and the wire may be
damaged. The knife edge is blunted
by such use, and quite am appreciable
amount of copper conductor may be
cut away. The best method is to un-
twist the covering with the fingers
until the required amount of wire is
bared, when the loose ends may either

be cut off with a knife or twisted
round the wire out of the way. In
the case of double-covered wire, owing
to the fact that the layers of insulat-
ing material are wound in opposite
directions, the ends .may be tied
securely in many cases.

Razor Blades Useful

Where cotton or silk coverings have
to be removed so that tappings can be
made, the use of a safety razor blade
will be found very convenient. The
blade should be kept paralle! with the
wire, or nearly so, to prevent cutting
into the conductor. Any fluff which
cannot be cut off may be singed off
with a match or lighteg taper.

The covering of very small wires
may sometimes be drawn back with
the fingers to enable enough wire to

‘be bared to make a joint or other

connection.
Rubber covering may often be pulled
off after a small incision has been
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made in it, but should this not be
possible a slit may be made in the
rubber, and the insulation pulled
back, when it will be found that the
insulation will split easily. This may
be continued until enough wire has
been bared.

Braided Coverings

The plaited cotton or silk covering
known as braid with which some wires
are covered, particularly flexible wires,
may be stripped by first cutting
through the braid with a sharp knife
and pulling it off, thus exposing the
rubber, which can then be removed by
the method mentioned above. Flexible
wires must not be bared by dragging
a knife through the insulation, as the
risk of breaking the fine strands is
very great.

London listeners will receive with regret
the news that Uncle Caractacus (Capt.
Cecil A. Lewis) has decided to desert
broadcasting in favour of literary work.

Loud-Speaker Leads

Telephone and loud-speaker cords
should be very carefully treated when
being bared. Each layer of insula-
tion must be carefully removed until
the cotton-protected flex is revealed.
Each separate metal strand should
then be removed from its cotton sup-
port and the whole bunch twisted
together and finally soldered.

Enamelled Wire

Enamelled wire, which causes quite
a large amount of trouble to some
amateurs, may be quite easily cleaned
with a small piece of emery paper.
Sufficient use should be made of the
emery paper just to remove the
enamel, as it is quite possible to con-
siderably reduce the gauge of wire by
overdoing the operation.
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SELECTIVITY WlTH
A SINGLE VALVE

June, 1926

A selective one-valve receiver employing the condenser method of reaction control.

ANY constructors who desire a
set to be really sharp in tuning
hesitate before building a re-
ceiver, on the score that a set to be
really selective must, of necessity, em-
ploy several valves and many tuned
circuits, That this is most emphatic-

ally not the case is proved by the many

selective reeeivers recently produced,
among which may be mentioned the
writer’ o
ceiver,”’ described in Waireless Weekly
dated February 3, 1926.

Although this receiver employed
three valves, the last two were note-
magnifiers, and it is thus possible to
dispense with them, when a wvery

y 3

“ Wavetrap Reinartz Re-

popular ‘ Dimic '’ pattern. On refer-
ence to the circuit diagram, it will be
seen that this coil, the whole of which

is tuned by lbhe variable condenser

is connected across anode and grid

C

1

of the valve V , a grid condenser ‘and

that

leak being employed in order
rectification shall take place.

Reaction Control

Interposed between the apode of
the valve and the upper end of the
tuning circuit is a variable condenser
C,, which controls the reaction effect,
the high-tension feed to the valve
being made through the telephones
and a high-frequency choke coil L,
this latter being necessary in order to

prevent the high-frequency cempoenent |
of the anode current from flowing |

280000000000 000000000

Fig.1.—After con-
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— ment this circuit
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HT = best results and
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- = the receiver
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selective single-valve receiver will re-

sult. With the set referred to it 'was

possible to cut out London at 1} miles,
and to receive Cardiff on the loud.
speaker.

¥ollowing upon this, the writer de-
scribed a two-valve receiver in Wire-
less, under the title of ‘ Selectivity,”
the article appearing in the issue
dated February 13, 1926. This set con-
sisted of a detector and one note-
magnifier; thus another selective
single-valver could be made by dis-
pensing with the second valve.

The Present Design

The receiver with which this article
is primarily ocencerned employs a
centre-tapped coil dor
poses, this being of the deservedly

tuning pur-

away to filament through the tele-
phones and high-tension battery, in
which case we should not obtain the
full reactien effect.

In order that reaction may be ob-
tained, it is necessary that the high-
frequency current should flow thromgh
the condenser C, back to the grid of the
valve, when we have a good control by
means of the condenser C, which

should have a low minimum value, a |

good neutralising condenser being

eminently suitable.

Aerial Coupling

The aerial is coupled to the tuned |

circuit by means of the coil L,, which
is fixed in its relationship to L and

which may conveniently be of the pl.ug- ;

in variety, a single board-mounting
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coil socket being employed for mount-
ing purposes. No tuning condenser is
used in oonjunction with this ooil,
the coupling being what is known now-
adays as ‘‘ tight coupling,” the older
name being ‘¢ semi-aperiodic.”’

The Centre Tap

The centre tapping upon the coil L,
is taken directly to the positive lead
to the valve filament; thus the grid
leak may be joimed ‘across the con-
denser. In early experiments with
this circuit, the leak was joined across
grid and pos.li.ue filament, but as
results seemed to favour the positive
connection of the centre tapping, the
leak was, in the final form of the set,
joined as indicated, this being the
simpler manner from the construc-
tional viewpoint.

Components

The following list of components
may be taken as comprising thgse
necessary for the construction of this
set, the manufaeturers’ names meu-
tioned being those of the actual parts
employed. It may safely be assumed,
however, that other pieces of appa-
ratus of equal merit may be substi-
tuted for those specified, without
detriment to the fumctioning of the
receiver, except such as may herein-
after be mestioned.

fn this connection it should be moted
that, should components other than
those specified be used, care must be
taken to ensure that sufficient room
is available for their accommodation
upon the panel or baseboard, as other-
wise considerable disappointment may
result from the fact that a larger
panel or baseboard will be requlred
thus increasing the cost, and incurring
Some unnecessary delay in the eon-
struction of ‘the receiver.

The following will be required:—

One panel of guaranteed branded
ebontte, 12 1n by 6 in. by & in.

¢ Cameo ’ cabinet, baseboard, and
brackets (Cnrrmgtou Mamufarturmg
Co., Ltd.).

One <« Utility > slow-metion 0005
squave-law variable econdenser (Wilkins
& Wright, Ltd.).
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One No. 1 “ Dimic’ coil with base
(L. McMichael, Ltd.).

One ‘‘ Antiphonic” valve holder
(Burndept Wireless, Ltd.).
One “ Neutrovernia '’

(Gambrell Bros., Ltd.).

One ¢ Atlas” filament contro! (H.
Clarke & Co. (Mer.), Ltd.).

One ‘‘ Atlas” .0003 condenser and
2-megohm leak (H. Clarke & Co.
(Mer.), Ltd.).

Two single-coil mounts.

Eight terminals.

Eighteen small wood screws for
securing components, brackets, and tex-
minal strips to the baseboard.

One piece of ebonite, 5 in. by 2 in.
by 1 in., for battery terminals.

One piece of ebonite, 2 in. by 2 in.
by % in., for aerial and earth ter-
minals.

Four

condenser

countersunk 6B.A. screws,

A view of the

baseboard wiring

and layout from
above.

3 in long, with nuts and washers, for
securing the panel to the brackets.
Glazite for wiring up.
Radio Press panel transfers.

Construction

The first step in the constructional
work involved should be the drilling
of the panel for securing it to the
brackets. This will be a fairly easy
matter if the baseboard be laid upon
a flat surface, the brackets rested upon
it, and the panel held in a vertical
position in contact with the front edge
of the baseboard. The positions of the
necessary holes may then be marked
by means of a scriber, after which
a drill may be brought into use. Next
drill the remaining five holes in the
panel, and mount the components
thereon, after having secured the
panel to the brackets, which should
already be screwed to the baseboard.

THE WIRELESS CONSTRUCTOR

The Baseboard Components

The coil mounts, valve holder, and
grid condenser may then be fastened
In position by means of the wood
screws mentioned in the foregoing list,
care being taken to ensure that the
socket for the choke coil L, is not dis-
placed relative to L,, from the relative
position shown in Fig. 3 and the
photographs. The choke should be at
right angles to, and in line with, the
centre of L, in order that any inter-
action between these two coils may be
reduced to a minimum.

The Terminal Strips

Next comes the construction of the
terminal strips. In the case of the
larger strip the terminals are spaced
1 in. apart, while two smaller holes are
required at about  in. from the lower
edge of the strip, one near each end,
to take the screws which secure the
strip to the baseboard. The smaller
strip is similar in construction, having
instead only two terminals, spaced
1 in. apart. As will be seen, this
smaller strip is secured to the left, and
the larger to the right, of the base-
board, the set being viewed from the
front in this ease.

The Question of Fillets

A point in construction arises here
which should be mentioned. If the
cabinet you obtain has what are called
“ fillets,”” that is, strips of wood down
each side of the front opening, take
care to set in your brackets sufficiently
to allow the set to be pushed home into
the cabinet. If this point is over-
looked, it will either be necessary to
remove the fillets or to refix the
brackets in a better position, the latter
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Fig. 2.—How to drill the panel.
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course involving the drilling of fresh
holes, thus spoiling the appearance of
the receiver. -

Wiring Up

Having secured the components and
terminal strips in position, the wiring
may be commenced. Take first of all
the leads fromithe variable condenser
C, to the Dimic coil mount, and secure
these first, as being the most awkward.
The leads from the telephone terminals
on the panel to the choke coil mount
and H.T. positive terminal respectively
should next be affixed, after which the
remainder of the wiring is simple and

easily carried out. Do not omit to join -

together the two terminals on the
centre contacts of the Dimic coil
mount, as otherwise you will be trying
to work with the tuning. coil hroken in
the middle!

The Earth Cohneqtion

The earth lead is joined, through
the appropriate terminal, to one side

of the aerial coil mounting, and in my |

own case I did not find it necessary
to join the filament of the valve to
earth. Such a connection may be
tried, however, and in the event of
its proving advantageous or beneficial,

may be made permanent.

Coil Sizes

As previously stated, a No. 1 Dimic
coil will be required for the broadecast
wave band, this coil covering a range
of 300 to 600 metres when tuned with
& .0005 condenser. A Gambrell ¢ a”’
coil, or its equivalent in the numbered
series, No. 25, may be used in the

The choke coil seen
on the l=ft is mounted
at right angles to the
others.
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aerial socket L,, while for the high-
frequency choke a large coil, say No.
250 or larger, should be employed. I
use a Gambrell I or G.

The Valve Question

Coming now to the type of valve to
be used in this set, I would unhesi-
tatingly recommend the Marconi or
Osram D.E.5 B., or equivalent valve in
other makes, such as the D.F.A 4 in
the Mullard range, as being eminently
suitable for this circuit. I have, how-
ever, used with success such other,
valves as the Mareoni D.E.2, Cosmos
S.P.18, Nelson Maulti, and Osram
D.E.3B.

Initial Tests

In order to prevent possible damage
to the valve by reason of an error in
wiring it is advisable to test through
before joining up the high-tension
battery. This is done as’ follows:—
Join up the accumulater or L.T.
battery to the correct terminals, insert
the valve, and turn the current on by

.means of the resistance provided. If
the valve lights up correctly, turn it
off, comnect the accumulator leads
across the H.T. terminals, and again

e

W Bottom Edqe of Panel

BASEBOARD 1237:%5"

e

L;

HI+ HI- LI-

%,

e8]

L7+

R> 2 Meconms

o @C_; -0003 (|2

£ A

Fig. 3.—Follow the baseboard layout carefully when constructing the set.
This wiring diagram may be obtained as a full-size blueprint, C 1045B.
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turn the resistance to the ‘‘ on ” posi-
tion. The valve should not now light
up, and if it does so, the wiring should
carefully be checked over and the fault
rectified. If, however, the valve does
not light up, remove the L.T. leads to
their correct terminals, and join up
the H.T., using about 40 volts.

Reaction Control

Connect up aerial, earth, and tele-
phoues; and adjust the reaction con-
denser to its minimum capacity. Turn
on the valve, and, with the tuning con.
denser set near its minimum value,
slowly turn the reaction condenser to-
wards the maximum until a rushing
sound is heard, probably preceded by
a faint ¢ plop,”” which indicates that

WE

800003088 000000000000

The knob seen be-
low the condenser
dial operates the
slow-motion
gearing of this
component,

2000000000 ab00000isse

. TEUDdongy

]

®8s0c000s 000050000000

Fig. 4.—This cir-
cuit was tried first
of all, but proved
unsatisfactory for
the reasons
explained.

S -

the set is in the oscillating conditfon,
when the reaction condenser should im-
mediately be slackened back slightly.
On rotating the tuning condenser,
using the vernier motion, which should
be operative over the whole scale, the
nearest station will be heard, when the
reaction may be increased slightly, but
not sufficiently to cause the speech or
music to become distorted, a state of
affairs which indicates oscillation, and
has to be studiously avoided.

A little practice, preferably econ-
ducted outside broadcasting hours, will
soon enable the constructor:to handle
the receiver well, although it may be
pointed out that the use of a condenser
yith sufficient reduction gearing or
friction drive is imperative, as tuning
is so sharp that it is very easy to miss
a station, even when using the fine
tuning device.

The H.F. Choke

In adjusting the reaction condenser
just to produce oscillation with the
tuning condenser set at its maximum
value, it should be noticed that as the
tuning condenser is rotated toward its
minimum position, the oscillation gets
stronger, until eventually a howl is
produced. This may be obviated by

iving the reaction control condenser a
ew turns in a counter-clockwise direc-
tion. This shows that, in order to keep
the set just off the oscillating condi-
tion, one must when working on the
edge of oscillation with the tuning con-
denser set anywhere other than at its
minimum reading slightly slacken back
the reaction before reducing the
setting of the tuning condenser,

If, in adjusting the reaction for
various settings of the tuning control,
it is found that the receiver will not
stop oscillating on the very low read-
ings of the condenser with the reaction
condenser turned back as far as it will
go, the effect should be tried of insert-
ing different sizes of coil into the choke
socket.

An Unsatisfactory Circuit

Fig. 4 shows a form of circuit which
was tried in early experiments with

| this receiver, and it will be noticed

that the centre tapping on the coil is
joined to the
choke and tele-
phones, these
latter being
shunted hy a
variable con-
denser. In this
arrangement it
is essential that
the circuit L,
C, T be of very
low minimum

It will be seen from this photo-
graph that the wiring is quite
straightforward.
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capacity, otherwise the whole will
oscillate violéntly..

In practice it was found that such
a condition was very difficult to sati fy,
and after much time had been spent in
endeavouring to perfect the circuit, it
was eventua%y shelved and the presen$
arrangement adopted, the latter prov-
ing more satisfactory for the require-
ments of readers of this journal. The
arrangement of Fig. 4 will receive
further attention, and although it
might prove useful in the hands of an
expert, it would appear hardly to be
recommended to the novice on account
of the ease with which it oscillates.

Test Results

Wlhen used in conjunction with the
writer’s standard P.M.G. aerial in
South-East London at about 4} miles
from 2LO it was found possible to cut
out signals from that station in three
or four degrees on either side of the
loudest point, it being quite easy to
miss the transmission altogether if the
condenser was rotated by means of the
main knob instead of the slow-motion
drive. When tuned in correctly,
signals from London were well up ft«
the average for a single-valve set, being
rather too loud for comfortable head-

(Continued on page 790.)
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i The crystal holder—Wood’s metal —Catswhiskers—Contact pressure— %
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OLLOWING last month’s notes
on the methods of tuning com-
monly employed in ecrystal re-

ceivers, it is proposed in this article
to discuss the crystal detector itself.

The detector normally consists of a
suitable crystal- held in some con-
venient manner, with which a metal
plate or wire or a second crystal
makes contact. Of the
arrangements, that in which a wire
is employed is by far the most com-
mon, the wire usually being known
as the ¢ catswhisker.”” The plate
method of making contact with the
crystal is usually limited to the car-
borundum detector, in which a steel
plate or stout wire is used in conjunc-
tion with a piece of carborundum
(silicon carbide), a small potential
being applied across the crystal to get
the best results.

The Two~Crystal Detector

Double-crystal arrangements are
perhaps not now as popular as they
used to be. They are often called
j*¢ perikon *’ detectors, and %he two
crystals employed in the combination
are usually of different composition,

SEr SCREWS Screw-on CaP

Fig. 1.—Three common types of crystal
holder are illustrated here (a) probably
being the most familiar.

such as zincite and bornite, to name
only one * pair.” However, despite
the decreased popularity of this type
of detector as far as general use is
concerned, this arrangement is now
often employed in the assembly of per-
manent and semi-permanent detectors.

A Popular Type

Since the crystal and catswhisker
type of detector is the conmimonest, it
will be convenient to discuss that first.
The essentials of such a detector are,

possible"

first, some device ‘for holding ‘'the
crystal; second, the contact wire or
catswhisker; and third, the movable
support which holds the catswhisker
and allows its position to be adjusted
with respect to the crystal.

Cups and Holding Devices

A common form of holder for the
<crystal is shown in Fig. 1 (a), and
consists of a brass enp fitted with set-
screws for clamping the crystal in
position. This method usually results
in a good electrical counection,
especially if the lower portion of the
crystal ‘is wrapped in thin metal foil.
Probably the only drawback to this
form of crystal cup is that it is easy
to break pieces off the erystal when
tightening the set-screws, thus causing
considerable waste of what may be an
expensive mineral, and at the same
time reducing the area available for
¢¢ searching »> with the catswhisker.

Not for Small Crystals

The type of cup provided with a
ring-like cap which screws on to &

hollowed-out brass base is now often |

met. with, and this to some extent
lessens the danger of crystal breakage

in the clamping process. Small pieces

of crystal cannot be conveniently
mounted in such a cup, however, as
they tend to slip through the aperture
in the cap. This cup is illustrated at
(b) in Fig 1.

A third form of holder for the
crystal is seen in Fig 1 (c). This is
a spring claw device and has the
merit that it exposes a large surface
of the erystal and provides a very
reliable connection.

Use of Wood’s Metal

Perhaps the best method of all from
an electrical point of view is to mount
the crystal in Wood’s metal—an alloy
of low melting point. This metal
softens at so low a temperature that
a crystal can be safely pressed into a
cup partly filled with the molten alloy
without suffering any harm from ex-
cessive heat. Ordinary solder must
not be used for this purpose, as its
melting point is sufficiently high to
impair the orystal’s properties.

There are, of course, many possible
variations of the methods indicated
above, as a study of the windows of
your dealer will show, but whatever
type of fixing is used in your detector
make sure that it gives a reliable con-
nection to the crystal and that it
allows as large an area as possible to
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be available for probing with the cats-
whisker.

The Catswhisker

Now for the catswhisker itself—how
shall it be shaped and of what metal
shall it be made? Fig. 2 illustrates
five possible forms which the cats-
whisker may take. (a) Consists of a
straight piece of wire, and is not
generally suitable for the fine-grained
synthetic crystals commonly employed
at the present day,

It gives a firm contact without
springiness, and hence unless the pres-
sure employed is fairly heavy, the
whisker is liable to be dislodged if the
detector suffers a slight jar. So that
unless a really heavy pressure has to
be maintained on the crystal, this type
of catswhisker is unsuitable. The com-

A double-crystal detector in which the
positions of both crystals are adjuste
able.

monest case in which this form can
be used with success is that of car-
borundum, where a stout steel wire
(even a gramophone needle) is used
for contact purposes.

Greater springiness characterises
the second ecatswhisker, shown in
Fig. 2 (b). This consists of a turn

and a half of wire in line with the
contact point, and while giving a
rather lighter pressure than (a), and
being rather less subject to vibration,
yet provides a somewhat heavy contact.

A Light Contact

Of all catswhiskers (c) is easily the
most popular, on account of its
general suitability and ease of con-

struction. It consists simply of a
spiral of fine wire wound in thin
cylindrical form with a straight

length projecting from each end for
contact and fixing purposes respec-
tively.

This spiral catswhisker provides a
light and not easily displaced contact
which appears to be especially suited
to most of the ‘-ites’’ now on the
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“Mellowed by the stealing
hours of Time”

UNDAMENTALLY there is a great gulf

between the Wuncell and other Dull Emitter
valves. For in the Wuncell there is utilised a
filament which actually improves with use. A
filament which is built up layer upon layer until it
is practically as stout as that used in a bright
emitter valve. A filament, moreover, which
successfully functiops at a temperature glow which
is almost invisible.

After all, the cost of a valve depends not merely on
what you pay for it—the length of service you
obtain determines whether that valve has been
cheap or expensive. Measured on that basis, the
Wauncell valve is by far the most economical Dull
Emitter that can be bought—because it lasts longer.
Heat is the great destructive influence which
brings most valves to an untimely
end. In the ordinary Dull Emitter

obtained by whittling down the
diameter of the filament almost to
the point of fragility. But the

Types and Prices:
low current consumption has been  *W.r. Yor Detector and L.F. use - |14/«
18 Volts. Consumption: *3 amps.
*\V 2. Withred top) for H.F.use 14/«
1'8 Volts. Consumption 3 amps. |
W 3. The Loud Speaker Valve . 18/6
18 Volits. Consumptiou "5 amps.

|

e i &
WWML 1 BN
e

temperature at which that filament is operated
is still very little less than that used in the
average bright emitter. And so inevitably there
is a tremendous stretching and contracting every
time the current is switched on which finds the
first weak spot and culminates in a fracture.

Quite apart from the technical superiority of the
Cossor design—the electron-retaining Grid and
Anode  system—which is freely admitted, the
Wuncell filament offers you three distinct
advantages. An unusual robustness which
precludes the possibility of early burn-out. A
rigidity—due to its unique three-point suspension
—which entirely eliminates microphonic noises.
And, finally, a prolific emission of electrons which
tends to increase as the ‘valve
becomes mellowed by use. Truly
the Wuncell sets a new and higher
standard in valve economy. The
moment you use one you will
appreciate its outstanding merit.

* Also in special base with resistance
to suit 3 , gkor 6-volt Accumulator 16/«

Valves

Issued by A, O, Cossor, Ltd., Highbury Grove, London, N.5
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Gilber: Ad. 4998

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
b
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market. Furthermore, should such a
catswhisker become damaged, a new
one can soon be wound, using a match-
stick or knitting needle as a former.

Two More Arrangements

The fourth type of contact wire illus-
trated in Fig. 2 is somewhat similar to
that just described, except that the
spiral is waeund in conical form and
appears to give a lighter and more
springy contact that even the (¢)
pattern.

Last of all is the catswhisker—if
such a name can be applied to it—
shown in Fig. 8 (e¢). This is merely
a piece of flex with fine strands frayed
out as shown, and its use may be
tried as an experiment.

What Metal Shall be Used ?

What metal should be used for the
catswhisker? Undoubtedly one that
will not oxidise readily, that will keep
its shape, and will not be so hard as
to damage the crystal. An oxidised
or tarnished catswhisker will result in
a bad electrical contact, which must
be studiously avoided.  Except for
this point, copper makes .an excellent
catswhisker and will prove quite suit-
able, provided that the end which is
in contact with the crystal is snipped
off occasionally to expose a new and
clean metal surface.

Two Precious Metals

Silver tarnishes much less rapidly
than copper, and seems to give very
good results. A silver catswhisker
costs only about twopence, and is well
worth the small expenditure involved.
A 9-carat gold catswhisker can be
purchasea for a few pence, and, like
silver, is practically free from the
tarnishing trouble, but, at the same
time, it is doubtful whether gold gives
superior results to silver, so the extra
expense seems hardly justified,

Beware of alumimum. This metal
oxidises fairly rapidly in air, but, since
aluminiumm oxide is white, the un-
desirable process cannot be de-
tected. Steel, as has been ‘mentioned

It is often an advantage to be able to

change round the crystals or crystal

and catswhisker. Such a process is

made possible here by plug and socket
mounts.

before, gives by far the best results
with carborundum, so there is little
choice when using the latter as the
crystal.

Experiments to Try

It is well worth while the little
trouble involved to experiment with the
types of catswhiskers and various

metals to see which gives the best
results and most reliable contact with
the ecrystal you mnormally employ.
Copper may suit one kind of crystal,
silver another. One crystal may
need a fine wire and light pressure,
a second a thicker and firmer
contact. You may appreciably im-
prove reception by a little research
work carried out on your own set.

Means of Adjustment

The arm which carries the ocats-
whisker should be free to move in all
directions, so that the whole of the
exposed crystal surface can be ex-
plored. Bome sort of ball-and-socket
joint is usually employed, and it is
important to see that the ball is held
firmly enough to prevent the arm
falling when once it is set in position.

The longitudinal motion of the arm,
which allows the whisker to approach
and recede from the crystal, 13 per-
haps most important. There is no
doubt that some form of micrometer
adjustment controlled by a knob and
threaded spindle is to be preferred
as this allows of exact adjustments of
both position and contact pressure
being made.

Closed or Open?

Finally, there is the question of
whether the detector is to be enclosed
or not. Here there is but one answer
—an enclosed detector is much to be
preferred to one of open type. Were
all crystal sets operated under ideal
conditions the question of protection
might not arise, since to start with
an enclosed detector is no more eoffi-
cient than an open one.

‘Effects of Exposure

It must be remembered, however
that by far the larger proportion of
crystal sets are used in the living
room or kitchen of the house, and
are subject to an abtmosphere which
is smoky, damp with steam, cool or hot
by turns. Dust will settle on the
crystal of an open detector in the
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The nrasts of the new Beam Station at Skegness, Lincolnshire, each 275 feet high.
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cleanest of rooms, while damp and
condensed steam will tend to injure
the crystal surface and cause the cats-
whisker to tarnish.
effects the film of grease which is likely
to form in time, and it will be seen
that the open detector's electrical
efficiency will soon be impaired.

The enclosed type of detector cer-
tainly protects the crystal from dust,
and to a large degree keeps out con-
densed moisture, grease, etc.  Such
a detector, if of ordinary catswhisker

I

(a? (b
— - ——
(c} (a)

Fiex Fraveo Our —
(e

Fig. 2.—~Not all crystals require the

same degree of pressure, consequently

the design of the catswhisker employed
merits consideration.

type, should have a covering of glass
or some other transparent material, so
that the adjustment of the contact
wire is a clearly visible operation.

“Permanent” Detectors

 Semi-permanent ”” and ¢ perma-
nent ’’ detectors are almost invariably
of enclosed type, and fall into three
main classes. The first is that which
employs an ordinary crystal in con-
junction with a form of catswhisker
which is more or less automatically ad-
justed by the rotation of a knob.
Usually this type functions extremely
well, and has. the advantage that the
crystal can be replaced by a new one
when its useful life draws to a close.

Another Good Type

A second type is that in which a
spring planger is fitted with either a

Add to these’

.
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metal wire or a pointed crystal to
make contact with another erystal.
Thus, in this form again considerable
adjustment is possible, and very satis-
factory results are obtainable if a
good combination . of crystal and
crystal or crystal and catswhisker is
incorporated in the device. Unlike
many types of ‘‘ semi-permanent ’’ de-
tector, the two-crystal arrangement is
frequently glass-enclosed, so that the
interior details are clearly visible.

Not Recommended

The third type of permanent de-
tector employs a catswhisker fixed in
relation to a crystal. The principle
adopted is that by some means the
most sensitive spot on the crystal is
found, and the catswhisker is then
sealed in position in contact with this
spot. In the writer’s opinion, this
type of detector is open to several
grave objections—namely, the cats-
whisker may shift during the sealing
process, or subsequent use may displace
it, while, in any case, the sensitive spot
will in time deteriorate, and since no
adjustment is possible, the detector
will be rendered useless.

Making a Choice

Hence, it is preferable, if a ¢ per-
manent ’ detector is to be used, to
employ one which allows of some ad-
justment of the contact, such as those
of the two types first mentioned.
¢ Permanent > detectors (including
those known as ‘ automatic’’ and
‘‘ semi-permanent ”’) are to be pre-
ferred to those of ordinary ¢ whisker
and cup ”’-type in those types of cir-

dn enclosed detector is much to be
preferred to one of open type.

cuit where a stable contact is desirable.
Reflex circuits may be included in
this category, and so may those
arrangements incorporating a crystal
detector followed by L.F, stages.

*  These detectors, being enclosed, are
not- affected by dust and damp to any
great extent, and, if of reputable
manufacture, offer a convenient means
of rectification to those who dislike
¢ fiddling *’ with a catswhisker,

® O D

EBONITE BUSHES,

We regret that owing to the drop-
ping of two letiers the advertisement
of Messrs. the Darex Radio Co. on
page 706 of the last issue was headed
¢ Ebonite — — shes.”” This, of course,
should have read ‘‘ Ebonite Bushes.”
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8 AN IMPROVISED BASKET :
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B COIL MOUNT o
:
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ROBABLY one of the most annoy- | it with any adhesive, such as glue or

ing predicaments in which the | * seccotine.”

experimenter may find himself is Now take the clothes peg and saw
to be possessed of a number of | off part of one of the sides at such a

basket coils without any means of
mounting them.

This difficulty is easily surmounted
with the aid of a clothes peg—one of
the spring type, as shown in the
figure—and a coil plug.

First file out a slot in the coil plug,
as shown, and drill and tap this. If
it is not desired to make it a per-
manent job it will be sufficient to fix

A

®

This sketch shows

how a spring ™
clothes peg and a N
! NS
coil plug may be §&
adapted to form a N

7

coil mount.

® &

point that when the long leg of the
peg is In position the short one on
being gripped does not foul the top of
the coil plug. This will be. quite
plain from the figure.

After having dome this, it is -only
necessary to open the jaws of the peg,
push in the basket coil and join the
two ‘ends up to the plug and socket.

E. F B.

0

TWO NEW RADIO PRESS ENVELOPES
SET CONSTRUCTION MADE EASY.

We have pleasure in announcing the issue of two new Envelopes, each dealing with
the construction and operation of a set of cutstanding merit.

ENVELOPE No. 12

HOW TO BUILD “THE SUPER SEVEN.”
¢ By Percy W. Harris, M.LR.E,
STRUCTOR * and * WIRELESS
This powerful seven-valve superheterodyne receiver gives remarkable selectivity. operates.on
a small frame aerial, and possesses the added advantage of extreme simplicity of tuning.
Complete constructional details and full instructions for operation are given, together with
full-size blue prints of wiring and panel layout, and eleven photographs clearly reproduced
on special art paper, showing all details of the construction and appearance of the finished set.

PRICE 5/- or 5/4} post free.

ENVELOPE No. 13.
HOW TO BUILD “THE THREE-VALVE DUAL RECEIVER.”
Designed by John Scott-Taggart, F.Inst.P., AM.LE.E,
An economical three-valve set, employing a rfl x circuit of proven utility capable of giving
loud-speaker results from B.R.C. and Continental stations. .
Every possible detail is fully explained, and the two fullsize blue prints and four sheets

of special photographs render the constructional- work perfectly clear and straightforward.
PRICE 2/6 or 2/9 post free.

,”Editor of “THE WIRELESS CON~-
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—— WHEN YOU ARETRYING TO GET LONG DISTANCE ON ONE VALVE /
S ‘ VE |
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SnEeze BY
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SOUNDS Like
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BEGINNERS

By

PERCY W. HARRIS, M.LR.E,, Editor

This is the third of the series of talks to the beginner, the first of which was published in the April issue.

AST month we had a talk about
the waves we use in wireless,
the way they come through the

ether to us, and the medium in which
they are created. You will remember
that we followed them to the point
where they set up in our recelving
aerial the little pulsating currents
which build up in strength if our set
is in. tune with them.

Tiny Currents

Yew people realisc how tiny these
currents are.  Scientists have mea-
sured them, and express their value in
fractions of an ampere. You will prob-
ably know that the ampere is a unit
of current. In case you have not
troubled a great deal about olectric
currents mugrr their value, let us con-
sider a few in daily use, so that we
may compare our tiny acrial current
with them.

Perhaps you are reading this article
under an electric light. The lamp
above you has an electric current pass-
ing through it. If you are connected
to 100-volt mains, and you have a 50-
watt lamp in the shade above you, the
current passing through the lamp will
be half an ampere. That convenient
little electric fire, which helps to make
your bedroom cosy in the winter time
takes, perhaps, 6 or 6 amperes,

Energy from Your H.T. Battery

Maybe you are listening to jazz
music from your three-valve roceiver,
to which is connected a high-tension
battery. So long as the valves are
alight, and the set is operating, cur-
rent will be drawn from the high-ten-
sion battery; the value of that current
is perhaps 3 or 4 milliamperes—a milli-
ampere being a thousandth part of an
ampere.

This current, drawn from the high-
tension battery, provides the energy
necessary to give you loud signals. It
is, so to speak, the energy ‘‘ triggered
off ” by your aerial current. If you
are situated some 6 or 10 miles from
a main station and have a good aerial,
the value of the oscillating current in
the aerial, set up by the waves falling

III.—WHEN THE SIGNALS ARRIVE

upon it, will be possibly 15 or 20
microamperes—a 1microampere being
not a thousandth, but a millionth part
of an ampere!

A Million Times as Much !

As a motter of fact, a far smaller
current than this will give quite good
siguals in a crystal receiver, so that
we can easily imagine a reader in the
winter time sitting with the ’phones
on his head listening to music from,
say, 2LO in front of an electric fire,
whieh is taking just a million times
as much current to operate it, as is
required to make the crystal set func-
tion.

Your Headphones

In speaking of the mysteries and fas-
cination of wireless broadcasting, we
are apt to overlook the almost miracu-
lous sensitiveness of the telephone ear-

piece.  As you may know, the tele.
phone earpiece ante-dated wireless
telegraphy, or telephony, by very

many years, and, indced, has not
greatly changed since its invention by
the pioneers of wire telephony.

The Real Detector

Although we are accustomed to
speak of a crystal or a valve as a wire-
less ‘¢ detector,”” the real detector of
encrgy received from the broadeasting

An experimental transmission of pictures by wireless in progress in

London.

On the left is the American Ambassador, while Capt. Ranger,

of the Radio Corporation of America, the inventor, is seen by the
transmitting apparatus.
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Filament Rheostats Anti ~Vibration
Vi3 and Potentiometers Valve Holders
5',) With the- windings carried on a porcelain bobbin No sponge rubber, which absorbs moisture, is
g and having the contact amn moving on its inner used in the construction of * Cosmos”™ Anti-
; side, the * Cosmos ™ Filament Rheostat takes up vibration Valve Holders. They are made in two:
3 remarkably little space, is strong in construction, types as shown in the illustration. The panel
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station is the telephone headpiece or
its magnified equivalent—the loud-
spealer.

In passing, I. may say that a loud-
speaker differs only from a telephoue
headpiece in being built to handle a
great deal more energy than it would

be comfortable to use with headpieces, .

and designed to spread the volume and
sound so obtained by means of a hern
or its equivalent. Provided you pass
sufficient energy through a telephone
earpiece, and attach a horn to iy you
can get quite- passable loud-speaker
results, and, indeed; the smaller types
of loud-speaker eonsist for. all intents
and purpoeses. of a sihgle telephone ear-
piece screwed. inta. the base of a. horn.

How They Work

Telephanes are comparatively simple.

in construction. Each earpiece con-
sists of a box of circular form having
a Rind of donble lid, The outer lid is
generally of ebonite, bakelite or some
such substance, shaped to press com-
fortably against the ear, -and having
in its centre a small aperture. The
inner lid consists of a thin flexible disc
oft iron generally painted black to pre-
vent it rusting.

The outer edge of the metal box: is
generally threaded so that the outer
lid can be screwed down tight on the
inner one, holding the dise of iron
seeurely in place.

Underneath the dise of iron are
situated the two poles of an- electro-
magnet, made of special steel, the pole
pieees having on each of them a wind-
ing of fine wire.

The Diaphragm and Magnets

These two windings are jained to-
gether and the two ends taken to in-
sulated terminals in the back of the
box. ar else directly to the cord for con-
necting to the instrument. The steel
of’ the electromsgnet is . permanentty
magnetised, and tends to draw the iron
dise towards it. In fact it holds it
under a kind of tension. If now we
pass an electric eurrent thromgh the
windings of the electromagnet in one
direction, it will tend to increase the
magnetism and attract the iron dia-
phragm still further towards the poles
of the magnet. If now we pass the
current in the opposite direction, mag-
netism will be subtracted from that
of the magnet, and the diaphragm will
be released slightly.

You will realise that if the current
is constant the diaphragmm will be held
in one position, and as it does not move
no sound will issue from it. If, how-
ever, we suddenly stop and start the
current, the diaphragm will be drawn
towards or released from the magnet
at every stop and start, so that every
time we start or stop the current there
will be a click.

Electrical Vibrations into Sound
Vibrations

Now you will understand. that any

variation in current through the wind.

Tar WIRELESS CONSTRUCTOR

A view of the studio of the Radio-Paris Station, Boulevard Haussmann.

ings will vary the position of the dia-
phragm, and- the vibrations so set up
wil]: cause the diaphragm to emit the
sound- waves which thus impinge upon
your ears: 'Phe teleplione: earpiece is
almost incredibly sensitive to electric
current and will give distinctly audible
sounds with. but a few microamperes.

In fact, less than a microampere will
give distinet noises. As then we have
in the aerial currents set up by the
broadcast waves of more than sufficient
value to make distinetly audible
sounds, why do we not counnect the
telephones directly to the aerial and
thus dispense with all tlie parapher-
nalia of a wireless set?

Why a Set is Wanted

The explanation is that the currents
set up in the aerial are very ligh
speed alternating currents or oscillat-
ing currents, as we call them, which
apart from the variations impressed
upon them by the changes in current
due to the microphone sounds, change

their direction with a speed which may.

be as great as one million cycles per
second.

Obviously the iron diaphragm can-
not vibrate at anything like that
speed, and-in addition te this, such a
tiny fraction of a second is quite in-
sufficient to allow the current in the
windings to be set up at all. It takes
quite an appreciable time after a bat-
tery is applied to the end of the tele-
phone cord for the current to start
flowing, and_the more wire we have iu
the telephone, the longer it will' take
for the current to start.

\.

Txy this Experiment

A simple analogy will perhaps make
this plain.  You have mno doubti been
into a hotel or office provided with
swing doors. A gentle, steady pres-
sure on the door will open it quite
easily, but if you strike the door
sharply, it will resist the sudden pres-
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sure and will not move. If, now, youm
take hold of the handle of the swing
door and push it in and draw it back
again, vou will find you ean do this
two or three times a second with fair
ease. Now take hold of it and try to
draw it in and oui twice as rapidly as
before.

An Impossible Task

You will find it almost impossible to:
do- this, and vou will readily realise
that any attempt to swing the door
backwards and forwards at anything
more than a few times per second will
be-doomed to complete failure.

Similarly, you can make a current
rise and fall' through the telepbone
windings a few hundred or even a
thousand times per second, and the
telephone diapliragm will respond; but
the high-frequency currents used for
broadeasting will have no effect. How,
then; ean we overcome this diffi-.
culty ? By converting the currents
whieh change their direetion so.rapidly
into currents in one direction only.
This process is called rectifying, and
can be performed by either a crystal
or valve.

The Crystal’s Peculiar Property

A orystal detector or ‘¢ rectifier,”’” as
it is much better termed, is a special
mineral: found to possess the peculiar
property of allowing an alternating or
oscillating current—in fact any elec~
tric current you like to deal with—to
pass through it in one direction and
not in the other.

One of the first substances found to
possess this peculiar quality was car-
borundum, which is not really a
mineral, but a chemieally formed sub- -
stance known: as silicon carbide, made
at Niagara Falls by fusing a mass of
salt, sand, sawdust and coke. Next
month I propose to- tell you more about
tho crystal and its work.

B
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Ease and accuracy in tunirg are facilita(te.d by ghe provision
of dials of adequate size, as explained below.

KILL in tuning-in stations on a
receiver does not consist merely
in the ability to turn the dials of

the varlable condensers. To tune in
a erystal set to the local station will
usually not call for much skill in
handling, but the proper control of a
valve receiver, especially a muiti-valve
receiver, needs a fair amount of prac-
tice before speed and accuracy are
acquired.

Even with a single-valve set, where
there is one main tuning condenser

and a reaction coupling control prac-

tice is necessary before a distant sta-
tion can be brought in with the cer-
talnty that the best signals are being
heard without any interference having
been caused to the neighbours.

Influence of Set Design

Now while practice and experience
will necessarily play a large part in the
acquiring of the desired ¢ touch,” a
good deal depends, too, on the design
of the weceiver itself. To begin with,
a bad layout may introduce such
gerious hand-capacity effects that no
asmount of skill will ever make the re-
ceiver satisfactory to handle. Again,
components that are not quite up to
the mark in the matter o? their me-

YOUR TUNING
CONTROLS

By A. V. D. HORT, R.A.

chanical construction may prove a con-
siderable handicap.

Most modern receivers employing
several stages of high-frequency ampl-
fication are so designed with matched
stages that to tune three or more
stages is no more difficult than tuning
the aerial and anode circuits of a re-
ceiver employing the conventional
single stage of high-frequency ampli-
fication f(ilowed by a detector.

Condenser Settings

Nevertheless, in the multi-valve re-
ceivers, where two or more of the con-
denser dials are to be set to the same
reading for any given station, it is
obviously essential to be able to set
them in this way with the greatest
accuracy. The tuning of such receivers
is usually sharp, and approximate set-
tings of the dials may far enough
apart from each other to prevent the
desired signal from being heard.
Under such circumstances much de-
pends on the design of the variable
condensers, and especially on the dials
and knobs fitted for operating them.

When it is desired to calibrate a re-
ceiver the neced for accuracy and good
design of the tuning controls becomes
particularly apparent. A tuning con-

A large dial will give a much more open scale than one of small diameter,
as will be seen from this photograph, while the appearance of the panel is
often considerably enhanced.
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insecure dial will

denser with an
naturally be a handieap, since it will
not be possible to be certain that the
capacity of the condenser is the same
every time the dial is set to a certain
reading.

The Size of the Dial

Assuming, however, that the variable
condensers in a receiver are mechani-
cally sound and that the dials are
secure, it will be found that the choice
of a suitable form of dial will be of
material assistance in accurate tuning.

The tendency nowadays is to increase
the size of dials, a diameter of 4 in.
instead of 3 in. being found an
immense advantage for easz of control.
The increase in the size of the dial
allows of the provision of a good-sized
knob which is convenient for the
fingers to grasp, and, further, the
engraved scalo automatically becomes
much more open, thereby facilitating
the taking of accurate readings.

Large Dials Not Always Necessary

It will be apparent from the above
that it is worth while to fit dials of
large size to a receiver, but it should
be noted that it is not necessary to
go to the trouble of fitting such dials
to the spindles of all the variable con-
densers on which they are not already
provided by the makers. On the multi-
stage H.I'. type of recciver mentioned
already it will certainly be best to haver
all the dials alike, since by this means
it will be an easy matter to obtain
identical readings on all of them,

In a receiver employing only one
stage of high-frequency amplification,
however, with, say, tuned anode coup-
ling, it will be sufficient to fit a large
dial to the condenser used for tuning
the anode circuit. The tuning of the
perial circuit in such receivers, if an
ordinary *‘ straight’’ circuit is used,
is not generally very critical. For
calibration of the receiver, if this is
carried out, the anode circuit only
need be calibrated, since this will
remain reasonably constant, while the
calibration of the aerial circnit will
depend on the particular aerial in use
at the moment and on other factors.
It will, therefore, be unnecessary to
fit a special dial to the aerfal tuning
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\ ADUBILIER |
/MOMEY SAVER! |

The Dubilicon is a remarkably useful invention. It |
will save you money and at the same time enable you
to be quite sure you have the best values of fixed

The Dubilicon 30/+ condensers in every part of your circuit.
‘ The Dubilicon consists of eight condenser units, which
. by means of Clix plugs (made by Messrs. Autoveyors,
L Ltd., 84, Victoria, Street, SSW.1) of which two are

given with every Dubilicon, can be connected to give
a very large number of different capacities, ranging up to
0011 mfd.

If, for example, you want to find the best capacity to-
3 use in a grid circuit, all you do is try various values
with the Dubilicon im circuit until you have the right
one. You note the value, and ‘then buy a Dubilier
Mica Condenser of that value, and there you are !

E That is why we tell you that, instead of buying a farge
: number of unnecessary condensers of different values,
and trying each one, yow should buy one Dubilicon
: ~ for 30/- and save mogey "
g o

cash prize

In connection wath the Dubilicon, there is an inter- cnmjdlform, and) i, ;Ja;;ticudl;rs of tfh& m&rﬁéﬁon
esting little problem. How many different capacities ;‘5; Y“"”S“”C“"“:h;‘ - usgy ;’N :l‘ D:‘E
- 1 1 { | .B.—Youmust purchase irom a ircless aler,
can be obtained by using it? For example, taking the 0 S s oy ey gy g T
first two units only, you get two values by usmﬁ enno SR R

each .Separately‘ one by using them n parallel’ an We would ike you to-cemember that anly a limited
another when they are 1n series. TOtEI.I 4. HOW number aof Dubilicons are being made, so youiwill be
many arrangements are possible by using the first  well advised to buy quickly.

five units, both separately and in various com- Don't farget that you will be purchasing the mast
binations ? useful condenser ever made, as well as a.chance of

: winning £200 outright !

To the purchaser ot a Dubilicon wlho sends in a
cprrect estimate, we will award a cash. prize of

200. -
o\)Blthk
If two of more competitors send in a_correct solution, this prize o
will be divided equally among them, while if no correct aolutx‘on?s' b Zp e i S e

forthcoming, the prize will be awarded to the competitor furmsh'inﬁ

(4
a figure most closely approximating the correct estimate, or divide 1 :
among them equally if morc than one is included in thiscazegéry.
By courtesy of the Trader Publishing Co., Ltd., the competition will
udged by the Editor of the ““Wireless Trader,” whose decision

be .

will be final. |
CONDENSER CO(1925) LTD

All you have to do is to purchase a Dubilicon from yaur Wireless __—(;

Dealer. It will be given to you in a sealed box containing: a'numbered

ADVERT: OF THE DUBILIER CONDRNSER €. (1925) LTD,, DUCON WORKS, MICTORIA ROAD, NORTH ACTON,W.3. TELEPHONE? CHISWICK 2241-2-3.
E.P.S. 184

Im replying to adwertisers, please mention THE. WIRELESs CONSTRUCTOR., 739
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over a wide
range-of frequencies

good reproduction of all notes, tones,
instruments and voices, the trouble can prob-
ably be eliminated by the use of the B.T.H.
Transformer, Its chief characteristics are:

HIGH AND CONSTANT AMPLIFICATION

over a wide range of fr que~cies (see curve below).

PERFECT REPRODUCTION, free from distortion,

with maximum volume and absclute purity of tone.

TOTALLY ENCLOSED and thus protected from
moisture, dirt, and mechanical damage.

UNIFORM RESULTS en-ured by the use of a single
spoo! of moulded composition to contain all windings.
Separate spacers not employed.

NEGLIGIBLE LOSSES—the result of careful design
and workmarship.

LARGE CORE perfectly jointed, eliminates stray- fields

and renders screening unnecessary.

IF your loud speaker does not give uniformly

LD LU A
[ LE. TRANSFORMERS
I AMPLIFICATION CURYES | =
- WITH 8.4.VALVES 11 {8

A

ke B.T.H.
L.E Transformer

Insist on B.TH- the Best of All

The Brnitish Thomson Houston Co..1td.
Crown House. Aldwych.London W.C..
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“Going tomake aset?
Dont forget to use

AZITE

| BRITISH MADE juden

COLOURED CONNECTING WIRE”
Red, Yellow,
White, Green,
Blue and Blachk

10 foot
COILS
Be sure to
see the

2 foot
LENGTHS
‘Four assorted
colours in

LEW seal
Per 1/2 coil

an envelope
Per 1[= Pht:

L

B
TH)-

Obtainable from all dealers

Write for interesting descriptive leaflet
THELONDON ELECTRIC WIRE CO. AND SMITHSLTD.,

: {Makers of Eledric Wire for over 40 years),
Playhouse Yard, Golden Lane, London, E.C.1

This mark guaraniees quality.

JuDD

1n replying to advertisers, please mention THE WIRELESS CONSTRUCTOR..
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condenser if this is not already pro-
vided. é
“ Reinartz” Reaction

In receivers employing one of the
several passible forms of “ Reinartz "
circuit, in which the reaction is con-
trolled by means of a variable con-
denser, it will be best to fit large dials
to both the main tuning condenser and
that used for weaction control. For
the reception of distant stations it will
then be possible to set the reaction
control with great accuracy, the in-
herent smoothness of this form of re-
aation being assisted by the improved
mechanism available to the operator.

Geared Condensers

So far no mention has been made of
gearing or other slow-motion drives
as a help to fine tuning. The large
dial in itself makes a considerable
difference to the ¢‘ feel >’ of a receiver
and renders it much more pleasant to
handle. On the shorter waves especi-
ally, when one of the ‘“ Reinartz *’ cir-
cuits is used, it becomes possible to
set the receiver so that it is just oscil-
lating for the reception of faint con-
tinuous wave signals, and to keep it
in that state much more readily than
with o dial which somewhat cramps the
fingers and with which it is not so
easy to make minute variations of
capacity:

Well constructed geared dials are an
additional help to fine control, but they
can be more trouble than they are
worth if backlash is present in the
gearing to any appreciable extent.
Though it is possible to ¢ come up to ”’
a station slowly, if the exact tuning
peint is overshot, backlash in the gear-
ing will mean that the dial has to be
turned back ‘loose’ on the spindle
for a certain distance, perhaps for a
degree or two.

Unless one is thoroughly accustomed
to the feel of the dial the spindle may
start to move hefore its movement 1s
noticed, with the result that the cor-
reet point is overshot again on the
other side.

"l""l“
FLYNCOR
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The provision of a good-
sized knob on a variable
condenser allows the
fingers. to- oBtain a irm
and comfortable grip.

$5500008880000000000000000000

Allowing for Backlash

If & condenser or dial with this
defect has been purchased, or if the
component has developed backlash from
wear and tear, it is possible to over-
come the difficulty to a certain extent,
It is necessary to find out to how many
degrees on the dial the movement due
to the backlaskr corresponds. This is
quite easily done by watching the
moving plates of the condenser while
the dial is rotated, note being taken
of the number of degrees of free move-
ment. Then when the receiver is

. being tuned allowance should be made

for this number of degrees whenever
the direction of rotation of the dial
is reversed in carrying out fine tuning,

Calibration Precautions

When calibration is carried out on
a dial with a fault of this nature the
dial must be turned in one direction
only while the checking of the varions
readings is being carried out. Other-
wise some of the readings may be a
degree or so out, depending on the
actual amount of the backlash present.
For this reason gearing which is in-
corporated in the condenser itself or

0500000000000 5000005808050800

When ehsosing a slow-
motion dial for a wave-
meter condenser it is
often best to obtain one
with. some form of ex-
ternak gearing, so that
the dial can be rigidly
attached to the spindle.
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in the dial is undesirable for use in
the variable condenser of a wavemeter.
For the accuracy that is required in
such instruments, if gearing is em-
ployed at all, it will usually be best
to provide some form of external gear-
ing. The dial will then be fixed rigidly
on the spindle in the usual way, and a
slow-motion device will be Brought into
use independently when required, act-
ing either on the spindle or on the
edge of the dial.

In conclusion, it should not be over-
looked by those who like their receivers
to.possess a good ‘‘finish ”’ that the
panel of a receiver is often much
enhanced by the large type of dial,
quite apart from the additional advan-
tages secured in ease of operation.
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StR,—I am just writing you a few
lines to say how much I appreciate the
‘“ Midget ”’ one-valve set described by
Mr. A. S. Clark in the May, 1925, issue
of THE WireLEss CoNsTrUCcTOR. [ have
had every number of this good book so
far. My aerial is a twin, about 25 ft.
high and 32 ft. in length. I have got
a poor condenser, it being a standard
type, not a square-law. My earth is
a good one.

I have received Daventry, London,
Birmingham, Cardiff, Bournemouth,
Manchester, Nottingham, Stoke-on-
Trent, Radio-Toulouse, Berne, Ham-
burg, Muenster, Rome, Madrid, and
San Sebastian. I think that this list
is a record one.

My chum has made this set also, and
has had the same success. I hope that
Tur WireLess Coxsrrucror will con-
tinue its good work for a long time.
Wishing you all suecess.

Yours faithfully,

Eric Hu~t (age 16).
Dudiey.
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OSSIBLY you may have noticed in
the papers recently reports of
attacks upon howlers by infuri-

ated mobs of listeners in several parts
of the country. To say that feeling
has run high is to put it mildly. Masts
have been iewn down—1 am speaking
the literal see-this-wet, see-this-dry
truth—and their sites sown with salt;
aerjals have been earthed by the simple
expedient of attaching a brick to a
piece of wire and lobbing it gently
gver them; eyes have been blacked
and pates cracked.

In fact, in several places wireless
enthusiasts have been enjoying them-
gelves as enthu lastically and as thor-
oughly as if they had been inhabitants
of an Irish village on the evening after

) e
b

eyes have been blacked
and pates cracked . . .

a horse fair. I am not surprised,
mind you. Not long ago I observed a
new aerial in course of erection in a
garden which is, as they would say
on the other side of the St. George’s
Channel, ¢ contagious’’ to my own.
Whenever this kind of thing happens
I go goosey all over, and usually my
apprehensions are more than justified.
In this case the worst befell.

Dispensing with a Mast

To begin with, my enthusiastic
neighbour had the brilliant idea of
slinging his aerial over the telephone
wires which cross his garden and mine.
The process was quite simple. Attach-
ing a stone to a length of cord, he
flung it over the wires. He then fixed
the end of the cord to his aerial wire
and hauled up. At this point he de-
cided to call it a day, and knocked off
until the morrow. Feeling that I had
af any rate one evening’s respite I
retired to my den. I had just entered
when the telephone bell rang.

1 pick~d up the receiver and said
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‘“Hullo!”  There was no reply. I
veplaced the receiver. The bell rang
again, Then I rang up exchange.

There was no answer from exchange.
In short, though I could speak to no
one and no one could speak to me I
was getting everybody’s rings, and
so were lots of other people.

Worse and Worse

On the next day my neighbour com-
pleted the erection of his aerial, which
hung six inches or so above the ’phone
wires. It was a calm morning, and all
appeared to be well. During the after-
noon a breeze sprang up, causing the
unstayed mast to sway gracefully,
whilst the aerial wire now stretched
taut, now slackened off to repose grace-
fully upon the property of the Post-
Master General. My telephone again
went mad; madder than ever, for it
brought in rings and bits of conversa-
tion and odds and ends from 2LO.

My neighbour realised that he had

been over-ambitious, and took down,

his aerial, breaking my telephone line
in the process. The next day he re-
slung his wire at a lower level, which
done, he proceeded to tune in.

Musical Moments

For three weeks mow he has been
tuning in 2LO, but not yet has he got
him quite perfectly. He has been
almost there on dozens of occasions,
but he has never succeeded in getting
out of his set just that last micro-
micro-ounce after which the single-
valve beginner strains. Sometimes he
runs rapidly up and down the scale
from a grunt to a squeak, and back
again ; sometimes he does a largo move-
ment of slow, majestic sweeps; somé-
times he emits a steady whistle for a
quarter of an hour on end.

A Consultation

A1l this, of course, Is very worrying.
If only my neighbour would stick to
210 I would not mind so much, for I
could tuné in Hamburg or Belfast or
Birmingham; I might even in a sudden
access of energy change my coils and
get Daventry or Radio-Paris. But if
I do attempt to go further afield it is
as certain as death and taxes that the
other fellow will have the same inspira-
tion. Telepathy? Well, possibly, At
any rate, as soon as I try for éome-
thing else, he does the same, and if I
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come back to London, hoping that he
15 coquetting with the other stations,
he is sure to come back, too, within a
few minutes.

I was just preparing the other night
to write an- order to the stores for a
hundredweight of dynamite when it
occurred to me that I had better con-
sult my friend, Mr. Gumplethorpe,
before doing anything rash. Having
advanced by stages euphemistically
called easy from crystal to valve, Mr.
Gumplethorpe has now returned from
valve to crystal.

Crystal for Comfort

There are, as he explained to me
when I was shown into his wireless
room, heaps of good points about the
erystal. 1t does not go up in a blue
flame if you make a wrong connection,
it does not give you shocks when you
try to tighten two tcrminals simul-
tareously, and it costs far less.
Further, it allows you to enjoy wire-
less properly, since if there is no loud-
speaker your family is not always in-
sisting upon having jazz in order that
it may dance.

No Gentle Methods

I asked him if he were not bothered
by the doings of my neighbour, whe
is also his. Mr. Gumplethorpe replied
with some hcat that he was a good deal

908050000 0000000000001000000000 n00000000080 R0}

my telephone again
went mad . . .

more than bothered. When I told
him about dynamite he said that be
was not o believer in such gentle
methods of curing howlers. His own
idea was that, baving properly dis-
guised ourselves in masks, we should
sally forth armed with nail-studded
clubs to interview the offender. When
we had beaten him into a jelly and
thrown the body into the dustbin we
would pour p few gallons of petrol
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 HIRE. PURCHASE.

Messrs. Tavyror & Co.,
Ltd., 49/53, Sussex
Place, South Kensington,
S.W.7 {near South Ken-
sington Station), -are
prepared to arrange for
the sale of A.J.S. Receiv-
ers and Loud Speakers
on easy payments,

Iy —_

o o 9
Implicify~
THERE is nothing complicated or difficult
about A.J.S. Receivers. Turn a switch

here, and a dial there, and music issues forth A TWO-VALVE LOUD
from the Loud Speaker-—real music, not a poor SPEAKER RECEIVER
imitation. This Installation represents

maximum Radio \_’alue, both
Under normal circumstances you have a choice i rega;%spe:gig::cy and
of pr(l))grammgzs ;d and, mol;leovefr, thf prog'ratmrrfnes Receiver only - £8 2s. 6d.
may be received reasonably free from interfer- A.J.S. Junior Loud Speaker,
ence owing to the selective design of the circuits. .

Complete with Loud Speaker-
and all accessories,

£13 18s. 64

A.]J.S. Receivers are contained within cabinets
of particularly artistic lines. They are beauti-
fully designed from fine woeods by expert
craftsmen.

May we send you particulars ?

The price of the model illastrated, without Loud - _
Speaker, is £26° 15s. complete. ' S{g‘fl the Coupon]l

@ A. J. STEVENS & CO. (1914}, LTD:,
RADIO BRANCH, WOLVERHAMPTON.

Please send Publications Nos. 118%and 120, describing

A, ]'_ STEVENS & CO. (1914)’ LTD. Loud Speakers and Recetvers.

Radio Branch, WOLVERHAMPTON. BN .... .y i s S i) S
Telephone: 1748 (7 lines). Telegrams: ‘‘ Reception, Wolverhampton.”  Thdess
London Showrooms: 122-124, Charing GrossRd.,W.C. || wrmimmmmmm
Telephone: Regent 7161-2. Telegrams: “ Ajayessco, Westcent, London.” @ WEE TUNC/ 260 .o o o o cioraints & sia'e o o5 slals §oiohes AT ol Mo s oporer laporeet Woweie) S Y SYo00

Issuwed by the Publicity Dept., A.].S.
In replying to advertisers, please mention THE WIRELESS CONSTR UCTOR. 743
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LEADERSHIP—no matter in what

field—means a continuous striving
aftersomething better. The makers of the
World’s first wireless Loud Speaker are
continually seeking new ways of improv-
ing the already unexcelled range of
instruments bearing the name of JBrown.
In this way do they uphold the J5rown

Type H.1.
21 1ins. high.
1200hms .. #6 8§ 120chms .. £2 5
2,000 chms.. £5 8 2,0000hms.. £2 8
4,000 ohms.. 25 10 4,000 ohms.. £2 10

Cabinet In Mahogany or ©Oak Cabinet,
Type 2,000 or 4,000 ohms .. 26 6s.

Type H.2. Type H.3.
12 tns, high. 15 ins. In beight
and {n resfstances of

2,000 or 4,000 ohms
283 0

Type A. 120, 2,700 or 4,000 ohms 22 10
8,000 ohins . 3

rown

Choose your Instrument from this Range

JBrown Headphones

Type A.2. Unequafled fo sensitiveness.
o £3 0 2,000 ohme . . £1 10

9. 6. 'JBI.’OW]i, Atd., Western Avenue, North Acton, W.3

Retail Showrooms ¢ 19, Mortimer Street, W.1, 15, Moorfields, Liverpoo)l, 67, High Street, Southampton.
Scottish Depot : 120, Wellington Street,

reputation for superior workmanship
which is responsible for such purity of
tone and such unique volume. Wherever
superior quality of reproduction is
appreciated there will you find the
J5vown. There's a reason; ask your
Dealer to demonstrate and you'll under-
stand J5v0Wh success.

Type H.4.
The smaliest Brown
Youd 8peaker. Only
10 ins. high. 2,000

Type H.Q. Type Q.
20 igs. high. 23 Ins. high.
Reslstance : In resistances of
2,000 0r 4,000 ohras 120, 2,000 ar 4,000
£6 0 chms .

or 4,000 ohms £1 10 £15 16
The The only Loul Speaker which
Crystovox worke from a Crystal Set .. £6 0
Type F. Weight only 6 ozs.

2,000 ohms .. 20/

lasgow.

H3

Gilbert Ad. 5005,

An Opinion
to Respect

“It may interest you to
know that I consider that
your Selector to be the only
Variable Condenser on the
market which is suitable for
incorporation into the * Split
Coil  Neutrodyne’ Circuits
which have recently become
so popular. With this circuit
the Condenser tuning the
Anode Coil has both the
rotor and stator at High
Frequency potential and with
most Condensers this means
I that hand capacity effects are

T o ernr e e a7, 50 troublesome as to make
W’”I"”I’l;”’ ’I;'I;l,’?,’,’;;ll;;;;;’:/j the circuit * not worth while.”
sogoe I find however that your
Sclector—even in this circuit
—is quite free of hand
capacity. I wonder that you
do not make a point of this
in your advertisements,”

Reading to

Tha Colvern Selector Low Loss,
1/3.600th capacity.

Capacity '0005 mfd. £1 1s, - « 0003 mfd. £1

Type F. without gear attachment

Capacity ‘0005 mfd. 15s. 0d. ‘0003 mfd. 14s. 0d.
One hole fixing. Other capacities i required.
Descriptive folder upon request.
Colvern Independent Vernier - Price 2s. 8d.
Ask your dealer also for the Colvern Low Loss
Former = e Price 6s. 0d.

Your dealer stocks
the Colvern!

Collinson Precision Serew Co.Ltd. Provost Works, Macdonald Rd.,
Walthamstow, London, E.17. Telephone ; Walthamstow 532.

@44

I?egener
AERIAL TUNER

‘The Efesca Regenerative Aerial
Tuner is a specially designed
form of Tapped Acrlal Coil in-
corporating Aecrial Reaction in a
self-contained Unit.

Reaction {s effected by means of a rotor
revolving in a separately wound section
of the Acrial Coil, thereby efiecting
max{mum reaction over the whole wave
band covered by the coll. Wavelength
range 150 to 2,600 metres in conjunc-
tion with a °ooos variable condenser
in parallel.

Complete with Knob, Poinley
and Scale
Price 32/= each

Ask your Wireless Dealer
or Electrician for

( COMPONENTS

Write for Catalogue No. 559/4
describing and illustrating
< EFESCA COMPONENTS,

FALK STADELMANN & CO., Ltd,

83-93, Farringdon Road, Londen, E.C.1
ALSO AT GLASGQW, MANCHESTER AND BIRMINGHAM

In replying to advertisers, please mention THE WIRELESs CONSTRUCTOR,
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Mr. Gumplethorpe—continued

about the house and set fire to ib.
¢ That,”” said Mr. Gumplethorps,
¢ should settle the fellow’s: hash, I
rather fancy.”

I pooh-pooched this humanitarian
suggestion. I proposed that we should
begin by applying the Chinese Torture
of The Thousam? Cuts. ¢ That,” 1
said, ‘“should make the chappy howl
to some purpose.” This done, my idea
was that we should apply to the soles
of his feet black-hot soldering irons
connected to the A.C. mainms. We
could then slowly roast him before a
fire made from lis own wireless gear.

Bombarded !
I was just warming to my work when
a brickbat sailed through one of the
panes of the window, and, narrowly
missing Mr. Gumpletherpe’s right ear,
reduced his cherished wavemeter to
fragments. Mr. Gumplethorpe leapt
to the window, leaping back again with
far greater velocity as an exceedingly
dead cat' hurtled through the night air
towards him., The cat was followed
by an egg, which was even more dead,
its flight through the air being accom-
panied by howls of execration which

proceeded from the garden.

The Attack
Trembling in every limb, Mr.
Gumplethorpe sank into a chair. “1I

will go out,” I said, ‘‘ and see what
this hubbub is about.” I went to the
back door and ' strode out into the
garden, where I was instantly assailed
by a raging meb. ¢ Yah!’ they
shouted. ~ ““There he is. Grab him,
somebody.”” In my young days I was
something of a sprinter, but never, I

000000000000000000°000000000000800000000000000

. . an exceedingly dead cat
hurtled through . .

think, have I covered ten yards in such
wonderful time as I did those which
separated me from the door. There
are occasions when, as some sapient

rson remarked long ago, absence of
ody is infinitely better than presence
of mind. This was clearly one of
them. I withdrew.

1 found Mr. Gumplethorpe trem-
bling with rage and quite prepared to

sally forth armed with the poker to do
battle with the mob. Xnowing that if
he did so he would instantly be rent in
pieces, I managed with some difficulty
to restrain his' ardour. Meantime the
uproar in the garden was increasing.
Mr. Gumpletherpe and I were com~
pletely mystified.

The Terrible Truth

The attack seemed utterly unpro-
voked, for he is the mildest and mosb
genial of men and has no enemies.
Why, then, was the whole community
thus arrayed against him? Above the
neise of the blows of the axes that
were biting deep into Mr. Gumple-
thorpe’s aerial mast we made out
shouts of ‘ Ether hog’’ and ¢ Con-
denser wangler ’’ and * We’ll show you
how to squeal,’’ accompanied by credit-
able vocal imitations of the wireless
howls that we all know so well.

The truth dawned upon us both
simultaneously. They believed that
poor Mr. Gumplethorpe was the fellow
who had been rending the local welkin
of late, and they were out to have his
blood. Scarcely had the terrible truth
dawned upon wus when a crash
announced the breaking in of the back
door, and the nest moment the van-
guard of the avengers entered Mr.
Gumplethorpe’s den.

Straight

Line Frequency
Ultra Low Less

START RIGHT By Building Your Set on a—

ROLIT

Precision Condensers PANEL DE LUXE
| 0003 mid, 0005 mid. 12/6 Easily Worked—usec ncetoz:le as m:hc:siyci EFFICIENT
Micro Vernier Recording :vhigm’;é“‘;‘c‘;f"g steandy e ptT IOE & ELEGANT
Dial, 7/8
o S SEND FOR LIST OF 4 Finishes s
_ COMPONENTS AT
i3 OF ADVANCED DESIGN 1
Polished
MANCHESTER: J. B. Levee, The Formo Company Black
23, Hartley St., Levenshulme, CROWN' WORKS, .
Telephone : Heaton Moor, 475. CRICNKJ;EQWOOD' Supplled Polished
Ex Stock Mahogany
R Polished
e aamaad ¢ e ic
YOURS FOR 20/-— . ) [
: Thickness W
The ‘Tonyphone’ G.I1. is a two 4 Skl
valve receiver of remarkable se- Etched
lectivity, havinga range of well
over 1,000 miles, Receives all Black

B.B.C.andmostContinentalSta- :
tions. WIIF hesenton approval
complete with all Accessories on b
receipt of 205-.You paya further &
£1 each month or 5/- each week. L
afterwards until completed .
The- ‘ Tonyphone ' G.II.
In handsome Malogany Cabi~ 4
net Complete with Accwmulslor,
H.T, Battery, Aévial, 1 pasr of
4,000 okms Headphones and 2

PRICES

A most attractive panel finish which does not show scraiches or finger marks

{Polished Black ... g % Z

Mabogany, Walnut\ _8 # 3d. L7 ld..
and Wavy 16 T

IF YOUR LOOAL DEALER IS OUT OF STOCK, PLEASE

INFORM US HIS NAME AND ADDRESS AT ONCE

8 n 1d.

—}” 3d. $q. inch

».

}
T Detector. Al Royaklties paid, {
Send to-dayand enjoy broadcasting NOW, Rlustrated Price List Iree on application., 4
BRITISH ENGINEERING PRODUCTS CO.

~ (Battery Dept.), Abbey House, Victoria Street, London, S.W.1 ‘t

- F. A, HUGHES & CO., LIMITED

204-6, GT. PORTLAND-STREET - - LONDON, W.1

’ Valves—1 High Frequency and

4
§

«3.5.4.+ -
In veplving to advertisers, please mention-THE WIRELESS CONSTRUCTOR. 745
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Mr. Gumplethorpe—continued

Virtue Triumphant

The leader, the generalissimo, of the
attacking force was no other than our
neighbour of the newly-erected aerial.
With shouts of execration he dashed
to the table, seized Mr. Gumple
‘thorpe’s poor little set and held it high
above his head. ¢ This will teach
Kim,” he yelled, as he dashed it into
the fireplace. And then a silence fell
upon the room as the crowd surveyed
the bits and pieces that were rolling
upon the floor. They saw the mangled
remains of a crystal detector, with
never a sign of a valve. They glanced
round the room.

No batteries met their gaze, no valve
boxes, no rheostats, none of the things
that go to make up the kind of set
that lets the world know when it is
working, The crowd looked abashed.
Their leader sought hard for words
but failed to find them. Another fel-
Jow became spokesman, apologising to
Mr. Gumpletggrpe and saying that
they were quite sure that he would
understand.

The Villain’s Fate

It was at this moment that I ob-
sorved the real offender endeavouring
to accomplish what on the movies they

style a fade-out, ‘¢ If you want to
find the howler,”” I cried, * you
haven’t far to look,”” and I pointed an
accusing finger at him. He stammered
and spluttered, but his guilt was
written plainly upon his face. Givin
tongue like a pack of hounds, they feﬁ
upon him and bustled him from the
house. What happened to him we

« « o dashed it into
. the fireplace . . .

have not in uired, but there has since
been a complete absence of howling in
the district.

From the Beginning

And now the unfortunate M.
Gumplethorpe must start, all over
again, He i8 very cheerful about it.

If all his rose trees have been trampled
flat, their absence, he explains, will
increase the effective height of his
aerial. The felling of his old mast will
give him just the excuse that he
needed for erecting a new one, vastly
taller. His set is in smithereens, but
it had been in existence for nearly a
month, and as Mr. Gumplethorpe is a
real wireless enthusiast, it was about
due for rebuilding. Anyhow, he says,
even if his demesne was laid waste and
his gear pulverised, it was worth all
this and more to get rid of the arch-
howler,

Have You Had Your
Free Blueprint Yet?

Use the Coupon
(available up to
and including June

30th) on p.- 792.

Write for a blueprint of the
set you like best in this issue.

stage.

match that of the valve.

conveys nothing,

as 100 to reproduce low notes satisfactorily,

INTERVALVE

 TRANSFORMERS
TYPE AF.3

have the following impedances :
At 100 periods 59,000 ohms
At 500 periods 410,000 ohms

NO BETTER TRANSFORMER
IS AVAILABLE AT ANY PRICE

THE TRUTH ABOUT
L.F. TRANSFORMER IMPEDANCE

(a) Since amplification depends greatly om high transformer
impedaice, the greatest possible impedance should be used at every

Hence it is undesirable for the impedance of the transformer to

(b) Impedance depends on frcquency, and to siate transformer
impedance without stating the frequency at which it is measured,

A good transformer has a high impedance at a frequency as low

25/

’%’R{m@ﬁ@'@;{j—— Oak or Mahogany Cabi-

nets of Artcraft design

Send for
Justrated
Brochurg

Cabinets

and construction are a

L]
Popular 3 2
credit to the set you build

Type »”»

Sizes of “Artcraft Popular Type ” Cabinets

Panel Size Depth | Faon™ f{;};’;

IX 6X6 8/0 | 100

10X 8x6 | 80 | 12/0
121 %8 12/0 16/0
MxIlox8 | 140 | 190
6 x 8x8 | 140 | 19/0
8% 12x 9 | 210 | 2900

Baseboards Free. Hinged Lids 1/8 extra.
Prices include packing, carriage and in-

surance to any station in England and
Wales. Prompt delivery guaranteed.

The ARTCRAFT Co.

156, CHERRY ORCHARD RD., CROYDON

Parr’s Ad,

°

@ O

_ [MOUNTED
ON WHAT?

Poor ebonite won’t
help to make an effi-
clentset. You want to
be sure of insulation
and unless your ebo-
nite is guaranteed
this will be unlikely.
After all, cheap
ebonite is only an
imitation of Clayton,
Write us for name of
necarest stockist—it’s
worth the trouble.

Ratio 3'5to 1

Ask your dealer for Leaflet Wa 401

FERRANTI LTD., i

HOLLINWOOD,

CLAYTON RUBBER CO. LTD., Dept. E5,,
Progress Works, Croft St., Clayton, Manchester.

746 In veplying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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A page of information of interest to all constructors.

By H. J. BARTCN-CHAPPLE, Wh.Sch., B.Sc. (Hens.), A.C.G.I, D.I.C., AM.LEE.

T is often found that home con-
structors, when testing out a new
receiver, or even experimenting with
an old one, are prone to cause the set
to osciflate unintentionally. Under
these circumstances, it will not be out
of place to indicate once more the
simple test that can be applied in
order to ascertain the condition of the
receiver as far as ‘‘ howling " is con-
cerned. The finger is placed on the
grid terminal of the valve holder,
which is connected in the circuit to be
examined, and the nature of the re-
resultant click (or absence of same) is
indicative of the condition of that
circuit, as the following table shows: —

WHEN performing wireless experi-
ments or testing a receiving set,
records of the methods adopted and the
results obtained should be made in a
notebook kept expressly for the pur-
pose. This will not only save a lot of
repetition work, but the notes so re-
corded will become a fund of informa-
tion which may be drawn upon when

necessary,
® D D

THE effects of hand capacity when

tuning with a condenser prove a
troublesome factor with many wireless
experimenters, and several devices are
adopted in practice either to eliminate

Type of Circuit.

Finger on grid terminal.

Finger Removed.

Grid condenser, no oscillations
Grid condenser, oseillations .. ..
No grid condenser, no oscillations ..
No grid condenser, oscillations

Click Probable click
Loud Click Loud Click
No click No click

Click Click

THE multi-stranded phosphor bronze

wire, such as the ‘ Mars ' aerial
wire, makes an excellent catswhisker
for a crystal detector. A short length
should be cut off, and one end of this
should be frayed out to provide a
number of metallic comtacts on the face
of the crystal; while the other end mmnst
be fixed in the small holding nut which
usually accommodates the ordinary
catswhisker.

® H B

THE burning out of a low-frequency
transformer can often be attri-
buted to a too sudden application of
current, and, in order to avoid this
happening, the filament current should
be turned off via the filament rheostats,
so that this becomes a gradual change.
Alterations in high-tension voltage can
then be made as desired, after which
the valve filaments may once more be
heated in a gradual manner.

If this expedient is adopted, sudden
rushes of current in the anede circuit
will' be prevented, and risks of trans-
former' damage are thus considerably
reduced;

or reduce these effeetsy One such
method, -which will prove quite useful,
is to provide a sort of shield between
the condenser dial and the hand.

This will be best understood by refer-
ring to Fig. 1, which shows a sheet of
aluminium foil mounted on the under-
side of the ebonite panel immediately
beneath the dial.

CONDENSER KNOB AND DlAc

£BONITE

ALUMINIOM FO/ 70 EARTH

Fig. 1.— Hand capacity effects may be

reduced by this method. The foil

may be of any non-magnetic metal,

brass or copper being as effective as
aluminium.

which can be circular in shape, similar
to the condenser dial, should then be
earthed, and the alteration in tuning
dwe to the presemce of the hand is then
netrtralised.

747

This metallic shield, |

T Y
BRACKE?

Fig. 2.—How to make and fix a slow-
motion device to your variable con-
denser dial.

LOW-MOTION devices for attach-
ing to the ordinary variable con-
denser are often an expensive item,
and the simple arrangement indicated
in Fig. 2 will be found very effective
i many circumstances. A small
bracket, made from sheet brass or
aluminium, is shaped as shown, being
screwed to the ebonite panel of the
receiver. This bracket accommodates
a small milled nut and screw, to which
is attached a piece of rubber of cylin-
dricat form.

This rubber is arranged to have a
friction grip with the periphery of the
condenser dial, so that, on turning the
milled nut, this dial is rotated very
slowly, the reduction ratio depending
on the relative diameters of the rubber

and dial.
® ® D

X HEN it becomes_necessary to

compensate for the-evaporation
of the electrolyte in an accumulator
be very careful to add distilled water.
If ordinary tap water is used injury
to the plates may be caused by the
presence of metallic impurities intro-
duced through this medium.

Also, if you make up your own
electrolyte from strong sulphuric acid
and distilled water, always add the
acid to the water and never wice
versa, as this will then prevent the
acid from ‘‘spitting’’ and perhaps
causing injury by splashing on to the
hands or clothes.

A CORRECTION

In the ‘ Notes and Jottings ™ ap-
pearing in our last issue a choke of'
‘2 henries” was mentioned in the
first note. Readers are asked to note
that this sheuld have read ‘20 henries
or more:’!
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“DX” with Tweo Valves

By
Stanley G.Rattee,

M.L.R.E.

AP >—d O (B > — < >—d D>

This compact receiver is especially suitable for the light even-
ings of the summer months, as it incorporates a stage of H.F,

OW that the days are getting
longer, many of the distant
stations will be more difficult to

get, the difficulty being the outcome
of the extended daylight hours.
Those enthusiasts whose receivers
are limited to one valve of conven-
tional type with a swinging reaction
ooil will perhaps in some cases find
that stations which could be received
during, say, January have now, so far
as they are personally concerned, com-
letely disappeared. Such stations as
%adio—Belgique, for instance, which

amplification.

the reception more possible, but will
at the same time simplify the opera-
tion of actmally picking up the station,
in that the receiver will not require
to be adjusted to the very edge of self-
oscillation before the desired station
be heard.

Tuning Controls
It is true that the number of con-

" trols has been increased, but since the

manipulation of these is not particu-
larly difficult, the margin of safety
given by the H.F. stage would seem to

&

NS«
r~
F=

=E

v

e

Fig. 1.—The H.F. valve VI, is stabilised by the neutralisiné condenser C3.
No reaction coil is used in this receiver.

closes down about 10 p.m. G.M.T., may
quite conceivably be inaudible except
during the dark hours, and at the
height of the summer season such dark-
ness does not fall until after many
Continental stations have ¢ closed-
down ”’ for the night.

A Margin of Safety

In such cases as these it is advisable,
at this time of the year at any rate,
to precede the detector valve with ab
least one stage of high-frequency
amplification, _Such a measure will
not only assist considerably in making

justify the slight complication involved
by the exfra valve.

Further, as the reaction control can
be of such a type that it is not neces-
sary to vary the coupling between two
coils by swinging them apart, this too
may be looked upon as being an im-
provement upon . ‘the conventional
single-valve circuit wutilising a swing-
ing reaction coil.

The Present Case

In the receiver to be described two
valves as advocated above are msed,
the first being a high-frequency valye,
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while the second is a detector of con-
ventional type. The first valve, that
is, the H.F., is stabilised by neutralis-
ing the inter-electrode capacity of the
valve itself, and while no provision is
made for reaction, should such an
effect be desired, the requirement is
easily satisfied by a slight alteration
in the setting of the neutralising con-
denser.

For ordinary purposes this neutralis-
ing condenser may be so adjusted that
the H.F. valve is completely stable,
whereupon the only variables which
have to be operated are the grid and
anode tuning condensers, mneglecting
the two filament resistances, which,
once set, remain so for the duration
of the evening’s reception.

Points in Design

The receiver illustrated is built in
such a way that the valves, coil, H.F.
transformer, in fact, everything except
the controlling knobs and terminals,
are housed within the cabinet; the
latter being fitted to an ebonite strip,
which is in turn secured to the back
edge of a baseboard, the cabinet being
slotted to allow of easy accessibility for
battery connections.

The American type of cabinet has
been chosen, with upright panel, and
baseboard, the two being held together
by means of right-angle brackets.

Separate filament resistances have
been provided for the valves, thus
making it possible for various types of
valves to be used in either position;
further, since these filament resist-
ances are of the ‘‘ dual ”’ type, valves
of either the bright- or dyull-emitter
classes may be used for either both
positions or singly.

The Circuit

The circuit arrangement of the re-
ceiver is one which will not be entirely
new to constant readers of THE WiRE-
1Ess CONSTRUOTOR, in that the circuit
was discussed from a theoretical point
by Mr. J. H. Reyner in the last 1ssue.

In the practical design the centre-
tapped coil L, is of the plug-in type,
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and may be either of Lissen or Gam-
brell manufacture. The H.F. trans-
former L,, L, is also of the plug-in
type, several makes of which will be
found in the advertisement pages; the
neutralising condenser 1is “of small
oapacity, and is in this case a ‘‘ Neu-
trovernia ¥ condenser of Gambrell
manufacture.

The condensers across the L, and L,
coils, this latter being the primary
winding of the H.F. transformer, are
.0005 and .0003 respectively, while the
grid condenser C, and grid leak R,
are of .0003 capacity and 2 megohms
resistance. The connection to the
centre-tap of the grid coil L, is made
by means of a flexible lead, which is
secured at the other end to the earth
terminal fitted to the panel of the set.
In this way the coil may he easily
changed should it be desired to cover
a wavelength beyond the range of the
coil in use at the time.

Components and Materials

Readers desirous of building a re-
ceiver of this tf'pe should first collect
together the following components and
materials whereupon the actual work
of construction may he commenced.

Following upon the item mentioned
will he found in most cases the name
of the manufacturer (or trade mark),
and though, of course, other suitable
makes may be found in the advertise-
ment pages, the values where given
should be adhered to.

This latter point seems to be one
which is sometimes disregarded, in
that the builder often seems to fall to
the temptation of using some com-
ponent he already possesses, irrespec-
tive of whether its value is suitable or
not.

This departure from the values given
may gquite conceivably result in con-
siderable disappointment following
upon the final testing of the set, in
that the set may not cover the broad-
cast band, or it mav be unstable, or,

Only one plug-in coil is used,
the H.F. transformer being of
standard barrel type, as shown
here.

on the other hand, it may not give
anything like the results claimed for
it by the author.

What You Will Need

One ¢ Radion’ panel 14 in. x 7
in. x ¢ in. (American Hard Rubber
Co., Ltd.).

“ Camco ” cabinet and baseboard of
suitable size (Carrington Manufactur-
ing Co., Ltd.).

Two variable condensers, .0005 and
.0003 respectively, both square-law
tBowyer-Lowe Co., Ltd., ‘“ Popular ).

Two dual filament resistances (L.
McMichael, Ltd.).

One ¢‘ Neutrovernia ”’
(Gambrell Bros., Ltd.).

Two non-microphonic valve holders
(Benjamin Electric, Ltd.).

One ordinary type valve holder for
basehoard mounting.

One coil socket for
mounting.

condenser

baseboard

General purpose valves will func-
tion quite satisfactorily in this set,
while the dual rheostats allow
either bright or- dull emitters to
be used.
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One grid condenser, .0003, and leak,
2 megsims (Dubilier Condenser Co.;
Ltd.).

Four nickel terminals and ebonite

| strip.
Four ¢ Belling-Lee”  terminals,
(13 A’)’ 113 E’l’ 13 P " (red)’ 13 P b2}

(black) (Belling & Lee, Ltd.).

Short length of rubber-covered
flexible wire.

Quantity No. 16 ‘‘ Glazite” con-
necting wire.

Radio Press panel transfers.

Two centre-tapped coils, No. 60 and
No. 250 (Lissen, Ltd.), or alternatively
Gambrell C and I centre-tapped coils.

Two H.F. transformers, plug-in
tvpe; one for the 300-600-metre range
and the other to cover the wavelength
of 5XX.

Valves to Use

Any of the ‘‘ general-purpose”
types of valve may he used with this
receiver, or alternatively special H.F.
valves may be used. Among those
whieh have actually been tried are the
Mullard ‘‘ Red Ring,” D.ESH.F.,
D.E.5b., D.E.3, Cossor ‘‘ Pink Top *’
P,, and various types of ‘‘ general-
purpose ”’ valves,

Preparing the Panel

After procuriug the components, the
panel should be wmarked out and
drilled in accordance with the instruc-
tions given in Fig. 2 which shows the
pauel layout. Should any departure
be made, however, in the makes of
components as given in the list above,
care should be taken to see that the
same dimensions are appropriate to
the components chosen ; that is to say,
the constructor should assure himself
that the dimensions given will allow of
sufficient clearance, and, if there
should not be, then the measurements
should be modified tc suit individual
requirements, though in general the
design must not be departed from.

After the holes have been drilled,
the panel should be fitted to the base-
board, and the whole stid into the
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cabinet to ascertain that a satisfactor
fit is possible; should the panel stic]yx
or fail to enter the front of the
cabinet, then the edges of the panel
should be filed until a satisfactory fit
results.

Mounting the Components

So far as the panel components are
concerned, these are all of the *‘ one-
hole ’’ fixing variety, thereby simpli-
fying to a marked degree the actual
mounting of these. The components
upon the baseboard should be arranged
in the manner shown in the wiring dia-
gram, and may be secured by means
of small wood screws.

The laying out of the baseboard
components should be duplicated as
near as possible to the original, as
seen in the photographs, ample clear-
anoe being given to each for easy acces-
sibility in wiring up.

The coil socket for the centre-tapped
coil marked L, and the holder for the
plug-in transformer should be widely
separated, so as to avoid stray coup-
ling between them. The ebonite strip
carrying the four battery terminals is
secured edgewise to the baseboard by
means of two substantial wood screws.

Connecting Up

As to the wiring up of the set, this
should be fairly easy on account of the
“roomy ”’ layout. Except where ter-
minals are provided on the components
every connection is soldered. The
actual connecting wires should be well
spaced, should not run parallel—par-
ticularly those leads which complete
the grid and anode circuits—and
should, wherever practicable, cross
other wires at a right angle.

As to the manner in which to start,
or, rather, where to start, it is ad-

m..“)—__-
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Only four terminals appear on the front of the receiver, all battery con-
nections being made at the rear,

visable first to connect the filament
lighting circuit, for those leads which
are connected to the filament resist-
ances are partly situated below the
anode tuning condenser. By reason of
their position, should the connections
to the rheostat be left to a later stage,
it may be found difficult to apply the
soldering iron at the necessary points.

Condenser Connections

It will be noticed that in this set
the fixed vanes of the anode tuning
condenser are connected to H.T. posi-
tive, and the reason why this was
done was to simplify the actual wiring
to the neutralising condenser.

In practice there seems to be no ill-
effect from this measure so far as the
present receiver is concerned, though

in other sets it is generally not to be
recommended.

The reason for the absence of any
appreciable hand-capacity effects re-
sulting from this connection of the
moving element is probably due to the
fact that the anode circuit tuning is
by no means sharp, even when the
moving vanes are connected in the
more conventional manner; from ob-
servation of this point no difference in
operation could be found, using either
connection ; the selectivity of the set
being given by the fine tuning
afforded by the grid tuning condenser.

Testing the Set

Having satisfied oneself that the
wiring is correct by a careful check
against the wiring diagram (Fig. 8),

4

Yy

_JV

|EARTH
J y
3%
| 34

« 3% >

HONES

v
W
3

@-@ TeLE,
-

£

'@ Y

y ¢

Fig. 2.—The panel lcyout is symmetrical, and all necessary dimensions are given here. Blueprint C1044A.
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POSITIVELY
NO BACK-LASH

AKE a note of the exclusive features which are
found combined in the PENTON Type “A "
Geared Coil Holder, and in no other—aids to

better reception, easier tuning, smoother movement and

finer adjustment.

1. Adjustable Metal Bearing, which absolutely banishes
backlash and (by a simple half-tum of the screw) re-engages
the gears if they become worn after long use.

2. Metal-to-metal Goars, reducing the speed of the moving

block by 8 to 1, and so secure that the moving bleck eannot
fall back.

3. Special PENTON Locking Device for securing the moving
block rigidly in any position.
If not yet obtainable from gour local Wireless Dealer,
send us his name and address and ask for illustrated
pamphlet, or send P.O. for 6{—, and we will send you

a PENTON Geared Coil Holder by return, Post Free.
PRICE:
Extra long anti-
capacity handle -
- Bpecial plugs
%e @n@ provide perfect POST FRER
electrical Buitadle for panel
('t contact mounting or base-

board mounting.

Corli
Holder

Pat. No. 193150. Other pats. pending.

THE PENTON ENGINEERINGQ 0O,
15, Cromer Street, Gray's Inn Road, London, W.C.1

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. Prices quoted.

Cash with Grder. Fumed QOak £1 5 0
Dark or Jacobean Oak ... s £1 10 0
Real Mahogany ... . £114 0

Detachable 77 deep Base Board to mount 21” by 7” panel to slide out of Cabine-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 soiled or scratched. SENT FREE.—Catalogue
of standard Wireless Cabinets in various sizes and woods.

Packed and delivered free in U.K. No. €3

CAXTON WOOD TURNERY C0.,Market Harberough
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IGRANIC-
PACENT

True Straight Line
Frequency Variable Condenser.

Summer Reception
calls for high efficiency

The best period of the year for long-distance reception is pass-
ing. With the advance of Summer it will be more difficult to
tune in those distant stations which were picked up so easily a
short time ago.

Ofily by using highly efficient components in your receiver can
a really satisfactory standard of performance be maintained
throughout the year. A great deal depends upon the efficiency
of tuning devices—for it is in the tuning circuits of a receiver
that losses are most detrimental—the available energy is small
and must be carefully conserved.

Build the Igranic-Pacent True-Straight Line Frequency Vari-
able Condenser into your receiver and you may feel confident
that the energy in your aerial is being utilised to the best
possible advantage—not dissipated in wasteful losses.

Further, the perfect ease of tuning afforded by the even distri-
bution of stations over your condenser dial will make reception
a real pleasure.

Dust proof bearings give silky tuning movement, and one or
three hole fixing is provided for.

No better Straight-Line Variable Condenser can be obtained
at the price.

.00035 mid. 14/6.

Ask your =

igd [GRANIC

show you.

Exclusive Manufacturing Licensees of Pacent-Radio Essentials,

.0005 mfd. 18/6.
ELECTRIC
149, QUEEN VICTORIA STREET, LONDON.

EMPA
Write
> for
List J18.
UMITER
Works : BEDFORD.

BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW
BRANCHES {LEEDS, ' MANGHESTER, ‘NEWCASTLE.

MAAARAALLAAARALA LA

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR, 751
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&\ Q Get Rid of

&8 Valve Trouble

E) Get rid of these disturbing
9 microphonic noises—prevent
the danger of breakage from
shock. Ask your dealer for the
new improved Lotus Buoyancy
Valve Holder, which absorbs

shock and protects your valves.

Valve sockets and springs are
locked together by a mechan-
ical process, making a definite
. and permanent connection.
Bakelite mouldings, nickel
silver springs and phosphor
bronze sockets, nickel-plated.

J L0 A

BUOVANCY,

VALVE HOLDER
A dsas

Peri\
N1 opnORE
Garnett, Whiteley & Co., Ltd.,
Lotus Works, Broadgreen Rd., Liverpool,
Makers of the famous Lotus Vernier Coil Holder.
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.B.
LOW LOSS
ViSRG
o0 L1 (Gotod) THROUGH MANY
g L
0005 "
0005 = 95 005 . 180 EXPERIMENTS
00025 . 89 0003 .. 13/6
0002 .. 8/8 00023 .. 18/3 Here 1s the variable condenser
£0001 .. 83 0002 .. 18/~ which provides even more than
0001 oo 12/ mechanical perfection. Xt is

this often overlooked and ad-
ditlonal factor which ehould
decide your choice oi variabls
condensers.

‘When your first experimental
recelver lncludes J.B. Con-
. densers—you may be
= | eure that further ex.
o periments ~- however

exacting—cannot ecall
for a better condenser,

0 05 09 o op op 9 WP

= &

) 1 2] 'Mll?j\"]}i‘ J.B. Condensers are
e - famous throughout the
Ny P i world for complete
I i efMeoiency. The
proud possessors of
J.B, Condensers who
have consequently
contributed towards
this world-wide re-
nown, are your guides
to the mntmost tuming

effiefency.

For successful experi-
ments and the com-
plete efficiency of any
type of receiver you
must build with J.B.
Variable Condensers.

LONDON ~ W.i
(First Floor)

%

%, THE MARCH OF

@y i

%" by THE PELICAN UNIVERNIER
»-?,",". B> The Pelican Univernier is steadily moving
v % GG N on to more panels because it does give
@y 7 ‘-~ absolute vernier control.

“2///'," / . Simply take off the dials of your variable

condensers and put on the ¢ Pelican.”
Price &/=
Guaranteed throughout.
Obtainable from all dealers.

Cahill & Company, Ltd.,
€4, Newmar: St., London, W.1,

: , vy Y Y '4,'//' 5,';4
— TP T Il

Parrs Ad.

PURITY
PLUS
POWER

GAMBRELL LF.,
TRANSFORMERS

are built up te the same
standard of efficiency
as the wonderful Gam-
brell Coils. In other
words they are unsuf-
passable at auy price. -
iIf unable to obtain
locally, writedirect and
ask for lterature.

Stage I, 25/6
Stage II, 25/6

GAMBRELL BROTHERS, Ltd., torbor; swi:

SCREENED COILS

Developed by Mz. J. H, REYNER, and APERIODIC H.F.
described in “ Wireless Weekly,"” TRANSFORMERS
Magnum Screening box com- 300/600, 550/1200,

1100/3000 metres

10/~

EACH

lete with 6-pin base mounted
opu ebounite ! 15/"
Aerial Coil 250[550
metres ... 4/6
H.¥, Transformer for use with
above ... 7/6

MAGNUM Single
Coil Holder. For
Basecboard Mounting,
as used in several
Radio Press sets
rrice 1/9

Components supplied for all seis described
$n this issue, Send stamp for Lists.

BURNE-JONES & CO,, Ltd.

Magnum House, 296, Borough High Street, London, S.E.1

THE NEW MAGNADYNE SUPER-HET
Demonstrations arranged by appointment.

752 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.;
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then the valves should be inserted in
their holders. The coil L, and the
H_.F. transformer should also be placed
in their correct positions, the flexible
connection from the earth terminal
being taken to the centre tap on the
grid coil (I,), whereupon the accumu-
lator should be connected across the
L.T. terminals, having first turned the
filament rheostats to the ‘‘off”
position.

By slowly turning the filament re-
sistances ‘‘ on,’”’ the valves should light
up, the brilliancy of the filaments
being controlled by the arms of the
respective resistances. As a test of the
H.T. connections, the accumulator

should now be removed from across the
L.T. terminals and connected across
the H.T. terminals, noting that the
valves do not light up.

Adjusting the Neutralising
Condenser

With a No. 60 or C centre-tapped coil
in the L, socket, a 300-600 metres trans-
former in position, and the accumu-
lator and H.T. battery connected
across the appropriate terminals, con-
nect the telephones; a suitable value
for' H.T. voltage is 45-60 volts.

Light the valves to a suitable degree
of brilliancy, and set the grid tuning

TeE WIRELESS CONSTRUCTOR

condenser C, to, say, 60 deg.; turn the
neutralising condenser in an anti-clock-
wise direction as far as it will
go, and slowly turn the anode
tuning condenser, whereupon a posi-
tion will be found where the set will
oscillate. Leaving the two variable
condensers for the moment in these
two  positions, -slowly turn the
neutralising condenser in a clock-
wise direction wuntil self-oscillation
ceases. Now turn the anode tuning
condenser first one way and then the
other, and should self-oscillation again
start, turn the neutralising condenser
just a little more in a clockwise direc-
tion until self-oscillation ceases.

")
+

JTELEPHONES

.Ql k
AERIAL

EARTH

A=

\=_2J
£

+ M~

Srze or BasesoarD:-

4x6%x%s"

BOTTOM EDCE W 0OF PANEL

TO CENTRE
P o L,

Fig, 3.—This wiring guide gives full details of the connections and terminal markings. Ask for Blueprint C1044B,
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Repeat the operation several times
at different settings of both the grid
and anode tuning condensers to make
sure * that the set is properly
neutralised, making further adjust-
ments to the small neutralising con-
denser if necessary.

When the latter has been adjusted
so that the set will not oscillate over
the full tuning range, the aerial and

The Reaction Effect

Should' a station be picked up, and
signals be very weak, a peaction effe
may be obtained by slightly altering
the position of the neutralising con-
denser, though every care must be
taken in the operatien te' ensure that
the sét does not oscillete;, and so cause
interference. If, after this alteration
is made; it is desired to vary the posi-

Use your blueprint in corjunction with this photograph, which shows
how the wiring is arranged.

earth may be connected to their appro-
priate terminals, and the work of
tunming in may be commencedi

Cperaticn

The operation off tuning with a set of
this type is dependent upon the speeds
at which the two condensers should bz
turned in relation to one another. 1t
will generally be found that the C,
condenser will need to be turned a
little faster than the C, condenser _and
with this latter condenser set to,
say, 30 deg., the €, condenser should
be turned from zero toward its higher
readings until the two circuits L, C;
and L, €, are in tune.

This condition will generally make
itself manifest by a slight breathing
sound in the telephones, and by turn-
ing the two condensers C, and C, at
the correct speeds, this Dbreathing
sound may be maintained throughout
the full tuning range.

Should the local station be work-
ing, handling the set in this way will
soon result in this station being picked
up, and, if done carefully, more
distant stations will also be heard at
different scttings of the condensers:

. tion of the C, and C, condensers, it

. must be remembered that the setting

oft the: neutralising condenser shouid be
altered to its former position, other-
wise, when the grid and anode tuning

| condensers are- moved in the correct
' manner, the set may quite possibly

burst into self-escillation.

Reception of 5XX

Should it be: desired to rewseive on
the longer wawelengths, such as, for
instance, these used by Daventry and
Rudio-Paris;, the No. 60 centre-tapped:
coil should be changed to a No: 250
or I centro-tapped coil, white the 300:

6000 metre transformer should be
changed to one covering tlie longer
wavelengths.

Operation on these long waves is
precisaly the same as that upon
300-600 metres, though it may be
found that the neutralising condenser
needs to be readjustied: shghtly, not
necessarily se,. but, nevertheless, a pos-
sibility. The peadjusting operation
should be performed, if necessary, in
the same manner as previously de-
scribed. Once the set is properly
stabilised, the reception of both 6XX
and Radio-Paris may be attempted,
the same coil and transformer being

| suitable' for either of these stations.
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Results Obtained

Gsing the receiver in Scuth-east
London upon an indifferent aerial, the
first station received after the set was
completed’ was Birmingham.

Since that date the receiver las
been in constant use for listening pur-
poses by the family, and among the
distant stations which Have heen
identified the following are received
at good telephone strength :-

Newcastle, Bournemouth, Radio-
Paris, Daventry, FEcole Superieure,
Hamburg, Rome, Radio-Prague and:
Radio-Bérne.

Quite a number of German stations
are also received at varying strengths,
but unfortunately the  identity of
these is not known.

Elstree Test Report

The following are the main points
from the test report made by THE
Wireness ConstruUctorR Laboratories
at Elstree:

Operation.—Simple.

Valves.—The set worked well with
any general-purpose valves, slightl
better results being obtainable wit
high-impedance valves in both sockets.

Selectivity.—The tuning on the first
condenser was very sharp, but rather
flat in the case of the second con-
denser. Newcastle was received with
only slight interference from London.

Stations Heard.—London, Bourne-
mouth, Newcastle, Birmingham, Fecole
Superieure, Hamburg.

FEHBBBRGBBIIBRIBHR

A SINGLE-VALVE THREE- &
CIRCUIT RECEIVER &

BHBH

FHFBIBVB B DR BBBIRDED

Sir,—I wish to thank Mr. John
Underdown for the excellent single
valve three-circuit receiver described
in the January, 1926, issue of TuE
Winsigss ConsTtRUCTOR. I have just
built this set, and must say that it has
surpassed all mv expectations.

So far I have had, in addition to
the local and Daventry stations,
Radio - Paris, Koenigswusterhausen,
Madrid EAJ7, and San Sebastian.
Each of these stations came in at
good ’phone strength and quite free
from distortion. have also had at
fair ’phone strength amateurs 6TG
and 50D.

This, I think, is excellent, when I
say that my aerial is only about 18 ft.
high at the free erfd and about 65 ft.
long. Earth consists of a galvanised
iron plate about 3 ft. square buried
directly under the aerial.

Wishing Tar WineLess CONSTRUCs
Tor every success.—Yours faithfully,

Howarp E. L. PrEAZEY.

Bournemouth.
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The ) DIMIC and H.F. RESISTANCE

Regd. Design. No. 717674.
Patents Pending.

HE question of the High Frequency resistance of Coils is

one of great interest at the present moment, and as a result
certain Coils offered to the public are advertised with figures for
the H.F. resistance which we unhesitatingly challenge. We claim
that, whilst our engineers have designed the “ DIMIC” to
have a High Frequency resistance which will give selectivity with-
out loss of the side-bands so essential to perfect reception, the ¥B

DIMIC has the lowest H.F. resistance of any coil offered to the
public.

In all cases the figures we shall publish will be at the Middle
frequency for which the coil is normally used, and as taken by the
NATIONAL PHYSICAL LABORATORY.

The H.F. resistance of DIMIC No. 1 is 5.25 ohms at a
frequency corresponding to 400 m., i.e., .026 ohms per pH.

Its H.F. resistance is the least of its many virtues, and it is the
Coil you will ultimately use. Ask your dealer to show you one and
give you details of its application, or write us direct.

We are always wishful to extend “ the helping hand.”

Sivsen 1-ti2 &OM@M@@MEE Radictey, Sioszh.

ManufFacturers of Wireless and Scientific Apparatus

WEXHAM ROAD, SLOUGH, BUCKS.

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 755
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‘ Tywo TYPEs: |

— Q) ™ For outside panel o=

== mounting :

iTwo-way .. 7/-1

{ Three-way . [10/6 |

iFor inside base-

iboard mounting,

" fwith 6in. handle:
,Two-way .. 8f:

Thvee-way 12/8

The cheapest component
in your set, yet the
most vital of all—
the Condenser

Tuning is
\ accurate because the
j moving block cannot fall.

H Holds the heaviest coil securely in posi-
1 tion and prevents the fading away of
volume, The vernier movement con-
sists of three sets of enclosed precision

1 L 2 machine cut gears and reduces the speed
g : of the moving coil block by eight times.
i From all Radio Dealers
' 3
VERNIER
F your set is not giving the results you expect , il
l from it, scan mentally the components ! ] Garnett Whiteley & Co” Ltd o
. 3 Lotus Works, Broadgreen Road,
yvou have used. Have you, for instance, ! LIVERPOOL
exercised the same discrimination n selecting | ’
1 i Makers of the naw Lotus Buoyancy Valve, Holder.,
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 buty.
The difference in cost between a genuine
T.CC. and an un-named condenser is very
shight ; with the latter you are taking a nisk—
with T.C.C. you obtain a permanent
assurance against breakdown.

LO-LOSS COILS

Efficient in action,
Strong in construction.

Choose the T.C.C. Mica Con-  conmectionsa convenient milled ! Prices : No. 25 .. :/2 No. 150 .. gfg
enser shown above. t head is provided to ensure a 35 .. 1/9 175 . 3,6
embodnes all the well-known  perfect electrical contact, il b 2/ . 200 3/9
C.C. features, and owing to Finally, because every T.C.C. 75 2; 250 4/_
its convenient shape takes up  Condenser—whether Mica or oo Ao TR 100 .. 2f 300 .. %
very little room on the panel: Mansbridge—has to. pass so Gomplete : ' Obtainable from ali Dealers,

because it is sealed from below  many tests before it is released
instead of from above it is for issue, you know that its

tprs o .+ Finston Mfg, Co., Ltd,

proof egainst the heat of the aceuracy within a very small i : :
soldering iron, For those who  percentage of error is a fore- : 15;;'1”1’ 0'7’:? : 45, Horseferry Road,
do not wish to solder their = gone conclusion, T i London, S.W.1

Parrs Ad.

Prices:

No. 33, all capacities between ‘004

VELVET CONTACT

and 00} mfd. 2/4
No. 34, all copacities between ‘0009 : ) :
d 0001 mid, 214 —the outstanding quality

of the New Etherplus +
V.C. Rheostat !

| Neat attractive pointer-knob
‘*,u fits ﬂush to engraved dial, over

. T.C.C. W5

From all Wireless Shops.

CONDENSERS P L

(Mica & Mansbridge) From dealers or from

MANDAW 15 Whitecross © RADIO ACCESSORIES

 PERFECT

St., London, E.C.1 | JSed NI Mty

Advertisement of I'efenmph COondenzer Co., Lid., Wales Farm Road,
N. Acton, W.3. Giibert Ad, 5026.

766 In replying to advertisers, please mentton THe WIRELESS CONSTRUCTOR.
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THE CLEARANCE SIZES

N nearly all tables dealing with
][ drilling and tapping sizes one finds
it stated that the drill number
required to make a clearance hole for
a 2B.A. screw is No. 12 Morse, whilst
No. 26 is given for 4B.A. and No. 34
for 6B.A. T have never been able to
understand why these figures are
accepted by almost everyone, since
actually the holes made with these
drills are considerably too large for the
respective B.A. sizes. This is a matter
of some importance when one is con-
cerned with the mounting of terminals
upon a panel, for if the holes drilled
are such a poor fit that the shanks
fre quite slack in them when imserted,
then it is a difficult matter to ensure
that the terminals shall not work
loose when they have been in use for
some time.

Screw in Your Terminals

If you take a 2B.A. screw, a 4B.A.
and a 6B.A. and pass them through a
gauge plate, you will find that the
Jargest size slips quite easily into a
No. 13 hole and that it will almost go
into a No. 14. No. 13 is there-
fore the best eize to use, though if
you want a really tight fit here is a
good tip. Make a No. 14 hole and
with a screwdriver turn a 2B.A. screw
straight into it without any tapping;
it will go in quite easily. Remove
the screw, and you will have a hole

filed Square  Flat Filed
TNy
Stee/ Jw’o’/’/)g

Fig. 1.— Hard-wearing steel taps may
easily be made at home.

(| Y

into which a 2B.A. terminal or other
fitting can be inserted readily by
screwing it in with the fingers,

In the same way a No. 27 drill
(instead of No. 206) makes a tight
clearance hgle for a 4B.A. terminal,
and a still tighter fit can be obtained
by making a No. 28 hole and using a
screw as a pilot in the way described
ebove. For 6B.A. No. 85 is a good
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alearance fit, and a size smaller will
allow the pilot-screw method to be
employed.

Loosening Prevented

If these revised clearance sizes are
used for mounting terminals it will
seldom be found that they will work
loose, provided that the nuts on the
lower side of the panels are properl
glamped up with a flat washer benea
each. Assurance can be made doubly

Fig.2.~The small metal brackets used
in constructional toys make excellent
grid-leak clips.

sure by smearing the shank of each
termirial with Chatterton’s compound
before inmserting it.

Other Cases

On the other hand, there are cases
in which it pays to make your clear-
ance holes on the large size. Suppose,
for example, that you are mounting on
a vertical or horizontal panel a
variable condenser which is not pro-
vided with a “one-hole ” fixing.
There will usually be three clearamece
holes to make in the panel for each
set of fixing screws. Even if you make
very careful measurements and take
pains over the marking out and centre-
punching it is quite likely that one or
more of the holes drilled will be very
slightly out of its proper position—
there are so many opportunities for
the human factor to creep in and
cause a small error.

Sources of Error

You may be a tiny fraction of an
inch “out?” in your measurements
owing to the effects of eye displace-
ment, the point of the centre-punch
may be placed not exactly upon the
erosging of the scribed centre lines,
and you may fail to hold the drill
absolutely at.right-angles to the panel
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when making the hole. If, therefore,
tightly fitting clearance holes are
made, it is possible that you will have
difficulty in driving the fixing screws
into the tapped holes made for their
reception in the condenser, since no
margin is allowed for a small error.

hen doing jobs such as these I
generally make the clearance holes for
4B.A. screws with o No, 24 drill. For
2B.A. a No. 10 is suitable, and a No.
80 for 6B.A. If countersunk ecrews
are used they obtain a very firm grip
even with these big clearance holes,
owing to the comparatively large
amount of contact surface between
their heads and the countersunk por-
tion of the holes.

Making a Set of Taps

Bome time ago I showed in these
notes how emergency taps for ebonite
could be made from brass studding by
filing up a short length in the way
shown in Fig. 1. 8Such taps when
new thread ebonite quite well, but the
worst of them is that they do not last
very long. A set of taps that will
stand hard wear is'easily made in the
home workshop by using steel stud-
ding instead of brass. ‘This material

Fig. 3.— When cutting cardboard or
ebonite tubing the tube should be turned
away from the body.

is obtainable from shops which deal in
engineers’ supplies and is not expen-
sive. Failing studding of this kind,
long steel screws can be turned into
hard-wearing taps for working ebonite
by cutting off their heads, making a
small flat at one end and filling the
other end square. '

If you use your small taps, as I
generally do, in the chuck of the hand
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Wire-wound
Resistance

ensures absolutely perfect tone and
constancy under all atmospheric con-
ditions, because it is non-inductively
wire wound on the famous Varley
Bi-Duplex system, with the turns silk
separated. -

This resistance is a sound product of
27 years’ experience in intricate and
accurate wire winding.

For inter-valve coupling where freedom
from distortion is required, resistance
capacity is unequalled. To obtain the
height of perfection the resistance unit
should be a Varley.

Wire Wound & Weatherproof
Complete with

Clips and Base 7/6

Without Clips and Base, 6/~
60,000 ohms, 80,000 ohms, 100,000 ohms
Write for Leaflet

The VARLEY MAGNET CO.

(Proprictors: Oliver Pell Control Lid.)
WOOLWICH - - - =~ SEI8
Telephone: Woolwick 888, 889,
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drill instead of in the tap wrench, it
is a good tip to make the cut-away
square portion rather lo The
point of the tap then protru from
the far side of the hole hefore the
cutting of threads begins. This
enahles one to see instantly whether
the tap is starting straight; if It
starts straight it will continue te take
its proper course through the hole that
is being threaded.

Don’t Forget the Turpentine

When using home-made taps of this
sort it must be rememhered that
owing to the absence of slots along
the whole length of the cuiting threads
the tap is not able to clear fiself so
well as ome of the bought variety.
One should therefore always remove it
aud blow away the chips and dust
after the first few turns have been

made. It can then be turned right
through the hole that is bein
threaded. 7To lengthen the lives o

your taps do not forget to use a little
turpentine as a lubricant, especially
when you are doing quick work with
the tap in the chuck of the drill.

Useful Parts

I wonder how many wireless con-
structors have realised the usefulness
for their werk of many ef the parts
of construetional toys, such as
Meccano, Primus. and the like? The
little brackets shown in Fig, 2, which
can be bought at any tey shop, make
excellent grid-leak elrps, and they can
be nsed for a variety of other pur-
poses.

They are, for example, most handy

- for the bascboard mounting of induc-

tances wound on tubular or low-loss
formers. The holes in Meecano strips
and brackets are just too small to
take 2B.A. studding, but if they are
enlarged by running a No. 13 drill
through them, they’ make good bear-
ings for long 2B.A. spindles.

Geared Coil Holders

In this respect they are especially
useful for supporting the actuating
spindles of geared coil holders mounted
behind the panel upon the basehoard
of the receiving set. Such coil holders

- can be made in the home workshop

Solder

/

- ———

Fig. 4.—A soldered *“T " or butt-joint
may give trouble, although apparently
sournd,

with the help of the straight or
hevelled gears, which are obtainable
in ecveral different sizes. These gear
wheels are drilled and are provided
with set-screws. They can be fixed
very securely to spindles by running a
2B.A. tap through them. The wheel
is then screwed on to the spindle and
fixed with a set-screw.
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Should you wish to operate two
tuning condensers by the turning of
one kneb you can do so very easily
by fixing te the spindle ef each a
sprocket wheel and using a length of
the special chaim which fits the feeth
of these wheels. There are scores off
other uses for these parts, and a wisit
to the toy shop (er te your boy's toy
cupboard !} will often provide a simple
solution to & puzzling econstructional

i problem.

Model Engine Parts

H, by the way, you wish to malte
geared coil holders or geared varialils

| condensers with & really smooth: action

Fig.5.—This joint,
though neat, suf-
fers from the
same drawback as
that in Fig. 4.

LY T R PR T T YRRV Y

without backlash, I weuld advise you
to purchase the necessary pimions or
gear wheels from a shop which
specialises in model engine parts. I
recently made a moving coil holder
with a 12} to 1 reduction through a
worm and pinion. The gears used
were designed for supplying the drive
of a small electric motor to the axld®
of a model locomstive. Theve is abso-
lutely no- shake or backlash in them,
and the aetion is as near perfection as
one could desire.

P ® B

CUTTING TUBES

OME construetors find i rather
difficult to cut off a length eof
cardboard eor ebonite tubing neatly
and straightly. The best way to set
abeut the job is this: Make a small
mark (use a scriber in the case of
ebBonite, and a pencil for cardboard)
at the pluce where the cut is to hegin.
Measure the distance from this mark
to an end of the dube, which is per-
feetly straight. Ge round the. tube,
making a number of other marks at
intervals at the same distance from the
end of the tube as the first one. If
these are fairly clese together you will
not have any difficulty in joining them
so as to make a continuous guide line
right round the tubing.

How to Use the Saw

Now place the tube on the beach
and start the hacksaw carefully on the
marked line. As soon as you have cut
through the wall of the tube at this
point turn thé tube slightly in a direc-
tion away from the body, as shown in
Fig. 3. As the hacksaw blade should
be set to cut on the thrust you can
thus see that the teeth meet the guide
line as they make the cutting stroke.

Cut only with the “heal” of the
blade, holding, the saw so. that the for«

In veplying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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ward portion of the blade does not
touch the material either on the
thrust or on the draw. Continue to
turn the tube whilst cutting until you
have gome right round the guide-line.
1t will then be found that the cut has
been made perfectly straight. The end
of an ebonite tube should be trimmed
up after cutting with a fine file; for
cardboard tubing it is best to use a
very sharp knife for the purpose.

® % B
IS SOLDERING PLAYED OUT?

OT a few expert constructors of my
acquaintance are beginning seri-
ously to wonder whether it 1s not
better to dispense altogether with sol-
dered joints in wireless receiving sets.
Their reasons for assuming this atti-
tude, which but & short time ago

would have been regarded as the
Solder
) 4 3 4

Fig. 6.—For joining wires of the same
thickness an ‘“ L’’ joint is excellent.

tankest heresy, are many. Numbers
of readers may have noticed that the
performances of a receiving set are
apt to deteriorate when it has been in
use for some months. The most com-
monly observed symptoms are a
gradual loss of sensitiveness, selecti-
vity and signal strength; in fact, the
set becomes less and less lively as time
goes on.

When this occurs an immediate im-
provement usually results if all the
joints are re-soldered with a hot iron,
which seems to prove that the cause
of the trouble may be traced to some
kind of chemical action at the joini
which gradually impairs the con-
nections and introduces a certain
amount of resistance at various points.
Then as nearly everyone has dis-
covered by bitter experience, certain
Jkinds of soldered joints are apt to come
adrift, though to the eye they may
appear to be still perfectly sound.

® ® B

A QUESTION OF FLUXES

ERSONALLY I do not think that
soldering is played out, though I

feel that we must revise our ideas to
some extent and abandon some of
our present methods. The flux ques-
tion is a very important one. The
purpose of a flux is two-fold; it
assists the melting of the sclder, and
its application to the metal parts that
are to be joined prevents them from
oxidising whilst the work is being
done. Many kinds of flux commonly
used show an acid reaction when tested
with litmus paper; even resin when
heated may have a chemical effect
upon brass and copper Some of the
ready-made liquid fluxes sold in bottles
have a very powerful action indeed.

Solder

Fig.7.—If a thin wire {s twisted round
‘and soldered to a thicker lead a very
reliable joint results.

A piece of No. 18 gauge copper wire
immersed in one of these was almost
entirgly dissolved in a couple of
months.

A Home-made Flux

Here is a formula that I have been
trying recently which gives a flux easy
<o work with, though it eeems to give
rise to no appreciable amount of cor-

Tosion : —
Lactic acid ... ..« 1 part.
Glycerine 1 part.
Water ... 8 parts.

Any chemist will make up the flux
from this formula, and it is well
worth a trial. It certainly seems
most promising so far as I have been
ablo to test it, and it is possible that
a slight alteration in the proportions
of tho ingredients might lead to still
better results.

® 9 D

JOINTS THAT GIVE TROUBLE

][N Figs. 4 and 5 are shown two fre-
quently used kinds of joint each
of which may.give trouble.™ The first,
in Fig. 4, is the “ T joint used by
many constructors for connecting
leads together. The second is the con-
nection of a lead to the tip of a ter-
minal or valve leg by means of a
‘“blob ” of solder. The worst of
joints of this kind is that when they
give way they often appear to be per-
fectly sound.

They are particularly apt to come

Fig. 8.— Though
not as neat as the
Fig. 5 joint, this
method of making
connections
to terminal shanks
s to be preferred.

adrift when subjected either to sudden
jolts or to constant vibration. Per-
sonally T have been let down so often
by these joints, after the most care-
ful soldering work and the most
stringent tests, that I have given
them up altogether, and I believe that
other constructors will be wise if they
adopt the same course.

Better Methods

For joining wires of the same thick-
ness I use nothing but the “L ” joint
shown in Fig. This is an easy
joint to make, and since the contact
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surface hetween the two leads is com-
paratively large the solder has a becter
chance of effecting a firm union,
When the leads are of different size a
very safe joint is that seen in Fig. 7.
The thinner wire is {wisted two or
three times round the thicker and a
good blob of solder is run over the
junction with a very hot iron. This
joint can be relied upon not to come
adrift, and I have never known it
responsible for any falling off in the
performances of a receiving set.

Sound Terminal Joints

Figs. 8 and 9 show two joints which
will be found quite reliable for mak-
ing connections to the shanks of ter-
minals or valve legs. In Fig. 8 the
end of the lead is held paraﬁel with
the shank, the overlap being about
one-third of an inch. It is, of course,
essential to see that the shank is per-

Fig. 9.—A neater joint results f a loop
is made at the end of the wire to take
the terminal shank.

fectly clean before the job Is
attempted. Solder- is run in between
the two with a hot iron, and a sound
joint results that will stand a good
deal of rough treatment.

The Fig. 9 terminal joint takes a
little longer to make, but it has a very
neat appearance, and when it is done
it makes a solid connection. With a
pair of, round-nosed pliers make &
small loop at the end of the lead.
Place this over the shank of the ter-
miral and squeezeo up tightly with flat-
nosed pliers. Run in sufficient solder
to make a gogd-sized blob and the
joint is finished.

For Rough Usage

For portable sets and pieces of appa-
ratus that are likely to be subjected
to shocks of a more or less violent
nature an absolutely dependable joint
can be made by a elight elaboration of
the method shown in Fig. 9. Begin
by placing a thin nut on the shank
of the terminal and run it down until
it is about a quarter of an inch below
the tip. Then slip the loop in the
end of the wire on to the shank of
the terminal and follow it with a
eecond thin nut. Lock the two nuts
tightly. Lastly, run solder in between
the nuts.

Wireless Weekly
The 100%, Valve Paper.

Every 3d * Wednesday.




QNN
/At//’/z////// //4//
o
&
N

,/// o /,,,,,,,,//,//,,,,,,,,,,,///

5
// /,M/%,,/,,/,,//e /@//
,/

//
SN //// /// 4,,

June, 1926

&
o
o
/f//ﬁ;o,
o
/5444//, /////

%,%27/2/// ,,,//f/%,/?z,//f// / /o /////////// ///,//422 %2
NN / o
z,,o,,a 4@4 ,,, R ,,,// ﬁ/
S
A MM

Iﬂ&?x/ /ﬂ / /// /M/
,,,/ /,, W N\ ,,,,,,,4 NN

/ &
,,////, ,/ ////// /ﬁ////% ,//
///// ///1/2,, ///5?4 /4

&
» &

,

/

/////////z///rz///////zz,

L @ Sty
§ & %/4/////////// //,7 o / & //i/»
///z // o////////,v/ . N ,0/ //////4/
N //// 4/,.% //// S8
% // N ///,4/ AS AT
! S // /@,7///////’ .

4

é////
” %%

4// @
N

N S

/.//é S ////3
/// ,,/ \

/// // A ///////

”/,
4,
,,,

Price
Monthly.

%,, 24,”%%///, N b o
/f/////// L "I Y
/ = m
/é =z E
)| 383
-
% P
e X cHE
« -y
. .2«
1
X
—r
i

fully maintains its

Every issue contains artieles interesting

T

,,,o S
/X%}%

O A\
1&7////////24

//é :

/M
P

MODERN WIRELESS, the origina

less magazine,

every month.

Publisked

& \
N L«
$ /4%,,////
// l
////44» 2 //v,/////y

N
f%&//ﬁ,ﬂ, /

N
4%%// N

/ // W
N N
/ S Qe o
o
Sl

R
o
////////////////?//2%7 e

,////////

,,///

/
N %,
, R
/ //¢ z/zzzz/
-
/744// ///////«7///// ;444/

SN
/;Wo/z,//y

ﬁd

N

Ay, //M»V/’Mw

\

THE WIRELESS CONSTRUCTOR

to you. Take it regularly and keep pace with your hobby.

.'....'..l.. . .. . .c 4 ......l...li-'
i »
o
MeEEE Exui 483 s 5E i f < e
ESEo BT &z® WE oD 1 < R B
Ws~ee Zguo 58, 85k uj o : 19
fa.if sEEpge gEr dRdd :
- @ e — - .
TPe. 955 °gF &5 =& =S8t §3 m
B e A% 0] 17 =y b - = 0
zu SEF HoT g TSR AsD.H ol Z
= PR = gl © ;e O
Sa538 HEJE vERY . S5 §HE S
8 £ B2 gsgggMES S e S
;g S 2 gQ SeEPy 2 s Qo< o 95 5
SEEs i M s iEE i 4 Q54 oS0 2
B ESE: M~ EETE0L G E M Sy ouR 5
o . »” o _— £
HeeoBged "228 B8 & U5 2 3§, )
DCOOSENOCCO&&ECCH (SN W& P S =
Hm28a, Wi EafsdmaE B S .= <53 =
Ensfle Bt EfeipECs g IAE L S48
HE 528 a8Tshbm b . 8B =
oW ; & eE=820 & & TN
M e..me.mn Hm.wmmmm‘ eD.H 0.0. M:l.Jm m
VI YF= L2 oe SL 8.2 o £ s
>EsE3 ga2FR iR E "5 B85 0 T x £ 96} =
<« £58% E2f « Z & Sy S5y 2
I3 B.U L= g =
< ~&33 2
L . 7)) - SRS Q
Ho25dE dae: B gs5s & .5 SE &£% g
Eadgegst Z237fF B=Psf =d8.98 T35 :
o 28ad Sp2E FEFEEE S3FES 4T 3
Tl e ESE,., SE~8 mo o - 2
= s g =Eg=Z .nm..n.uom. HH o S g&. S
<=£88 g5, EXE=RS mT.émA ] S
GELET EIEefR52LTE OTREX 3 g L
EMs iy BEATLRRETEL RNDwLMF £ <
zagfes @x 2l aBE552 B9 T3 < s
Q. 3 28 L,.b.mA.m.J.unlom o S 4 2
o2 5874 le&mRA_d..m.cm ES 2Rz : 3
e = =33 .8
G655 2ige3 iEagvif oo 58S £43 g
i Mawmmosmmmmmme& 2 SPa 4T S
Hmnum.m.n..u.mm.m.‘m . h.mh_.mv.,_,o. & SO anw s
[T R Ee [- AR v..nthm. v gLy Eaq =
Rt T T R | i ] Ea Sx S
w“_Nnd..Ms...S o5 m..nsoe N 8 S
Bgo€8fln txe O »2 39y ea = =
2 m.\nwmo s 9 s = X Q A
RE i fsSESEEEEAESE § 2ES <
« STEi5« fE< 8 © o=3 N
{
By

IC.I...'!.IODQ'...‘DII000

Saenvpome o-a..

/////
SNy ,i/// S SN S
/, MM/ ,,é,, ///////, ™ & /ﬂﬁﬂ//é& /W/, D ////
AN
/,/ / ;// W o% /IM W
N a & //. N
W g AW /
W N
///z . ,/AAM % &

/////////2%7// 2,, /2&/ Vﬂ% /f/i/////,// ///422 //4

4//////
N

/,,1///

/

760



June, 1926

THE WIRELESS CONSTRUCTOR

o]

ODOOOOOTOOOOOTC

OOOOOOOOTXK |

By A. S. CLARK

OPERATING A SINGLE VALVE SET

Do you get the best from your receiver ? The suggestions given below may help you to increase
your range and improve ease of operation.

IEOOOO()OOOOOO‘OOOOOOOOOOOOOOOOOOOOOOO

HE popularity of single-valve
receivers is very great at the
present time. This is due, no

doubt, to the ease with which they
are tuned and to their sensitiveness
when some form of reaction is incor-
porated. Many people consider a
single-valve receiver just as sensitive
as o multi-valve set where reception
of distant stations is concerned, but
the single-valver must be sused very
carefully for DX reception if neigh-
bours are not to be annoyed by howl-
ing and all the other weird noises
which a badly-controlled single-valve
reaction set is capable of producing.

1 think that it may safely be said
that single-valve sets are responsible
for more than half the shricks that
are so prevalent at the present time.
This article is therefore written to
give some idea of how to obtain. proper
reaction control, and also to give a
few hints on obtaining the best from
one valve,

Smocth Control

Before any distant reception can be
successful, it is imperative that smooth
control of the reaction should be ob-
tained. By smooth control I mean
that it must not be possible to tell
exactly just when the reaction effect
commences, or at what point the set
starts to- oscillate when reaction is car-
ried beyond its proper and permissible
maximum. If your set does not pos-

=

L.

R~ =
-

Fig. 1.—A commonly used circuit’

The method of aerial coupling shown

is only one of several possible
arrangements,

sess this property of smooth reaction
control, do not for any reason attempt
to receive distant statigns unless you
want poor results and desire to bring
the wrath of your. fellow-listeners on
your head.

Put it right first by following the
suggestions given later; or if they
prove of mo avail, scrap the set and
build another of good design.

Effect of Design
Two sets employing the particular
reaction circuit shown in Figure 1 may
vary considerably in the results they
give. Under similar conditions one

\/4: T
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e o

Fig. 2.—In this circuit the condenser
C3 controls the feed to the reaction
coil L2,

may be capable of receiving American
broadcasting, while the other will
barely do more than receive the local
station. And all this can be due to
differences in design, which shows that
ou must choose a good one, such as
hose published from time tp time in
this magazine. It is necessary to
obtain the last ounce from the set and
the difference made by short wiring
is often very remarkable. 8o have the
leads and wiring as short as possible.

Backlash and * Plopping ”

Reaction control may be bad in two
ways. There may be backlash,
that is, the set suddenly goes into
oscillation .as the reaction control is

point before that at which oscillation
commenced. The other trouble is

that the set goes into oscillation with
a plop and comes out of oscillation
with a plop, thus making it impossible
to work the set at its most sensitive
oint, just before oscillation starts.

elow is given a list of things to try
in order to get rid of either of these
nuisances :—

761

advanced to a certain point, but does !
not stop until it is turned back to a

known as ‘¢ plopping,”’ which means |

Use a smaller reaction coil.

Reduce the voltage of the high-
tension. g

Try a grid-leak of smaller value.

Alter the filament current.

Make a better earth connection.

Obtain a different valve.

Method of Control

Nowadays the use of a swinging
reaction coil seems less popular.
This does not mean that magnetio
reaction is no good, but that a dif-
ferent method of controlling it is now
preferred. In Fig. 1 is given the usua)
reaction circuit, in which the position
of coil L, is variable in relation to L,.

In Fig. 2 we have a similar circuit
except that the relation of the coils L
and L, is fixed and the degree ot
reaction is controlled by a variable
condenser C, connected to one side of
the reaction coil and to earth. The
smoothness of control obtained by this
method is extremely good, and is
worth trying by anyome. It will be

" noticed that no telephone condenser is

indicated. In a set made by myself
employing this circuit, a telephone
condenser appeared to upset things
altogether, and was therefore left out.

Reinartz Reaction

In Fig. 8 a circuit is shown employ-
ing the Reinartz method of obtaining
reaction, which is very good. This

again is controlled by a variable con-

R,

H.F.CHOKE ==

Fig. 3.—This is one of the arrange-
ments based on the Reinartz method
of reaction control.

denser, the coil L, having a coupling
to L,. It is usual, in order to aveld
hand capacity effects, to place the
condenser C, between the other end of
the coil L, and earth. A circujt em-
ploying true capacitative reaction is
given in Fig. 4, but it is often difficult
to make this circuit work well.
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Eureka features.

Low Less

Hold a Eureka Coil up to the light. See the air
spacings and you'll appreciate tﬁe reasons for its
astounding efficiency,  Silk covered copper wire
— the-highest grade obtainable — unvarnished,
wound on a solid ebonite former.  Connections
are brought through the centre of the coil mount
and soldered to the sockers.  Electrical losses have
been reduced to 2 minimum. Tests have proved
the Eureka to give infinitely sharper wuaing and
to be, therefore, much more selective.

Mechanical Strength

Best of all is its

. . Maost coils areflimsy and readily go out of shape
reasonable price lt‘hmdqgh handlcilng. The Eurgka_onfo(he othej
You would expect to pa much and' is wound an a stout ebonite former anc
more for such 4 beautifally madecoll protected by an. additional cbonite band. It is
as the Eureka. Ask your dealer to reinforced internally by an ebonite b situated
show you one: You will be amazed immediately above the plug. This rib takes all
at its low price. the strain when the coil is withdrawn from its
socket. A Eurcka coil should last for years—
E20 40-150 metres 4/3 it is proof against mishandling.
Egs $5-250 metres ZP
5 86-375 metres 3
E30 120360 metres 4/ - And Handsome Appearance
E75  185-760 metres 4/10 5 :
E100 285-1000 metres 6/5 A coil is one of the most conspicuous pagts of
EB150 360-1500 metres 7/- your Set. A cheap-looking coil will make even
E200 470-1375 metnes 8/- the best Set look shoddy. You can be proud of
E250 530-2725 metres 8/6 your Slft .whenl_;{ou use Eurekn.l?mlﬁ—dl';u
smait business-{lke appearance wit reftect €
f}.ﬁ.}.ﬁ’,,‘}ﬁ‘.’”,’; %kf,‘f}mx ,,‘::;:a&he wisdom of your choice and emphasize your
condeneer in paralicl. good judgment.

EK

Low Loss Plug-in-Coils
[Adot. of Portable Utilities Co., Lid (&urcka Radio Products, Fisher St., W.C. 1.1

Gilbert Ad., 5011,
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Choice of Variable Condensers

The variable condensers employed
may easily have a great effect on the
ease of operation of a set. They should
be of good make, with no back-
lash, and should preferably have some-
form of slow-motion control. The two
controls, the tuning and reaction,
whatever their- type, must be simul-
taneously adjusted. In this way it is
" possible to keep the set on the

_ threshold of oscillation, thus obtaining

the best results without causing any
interference. It may seem a little
difficult to tune in distant broadcast=
ing at first, but have a little patience,
and you will later find it quite easy.

Varying Results

Because your friend may be able te. -
receive America sometimes on a single
valve and you ecannot, do not neees-
sarily consider that his set is better
than yours,» Conditions make a large

\r;z
ik i

=3

S

Fig. 4—A capacitative reaction circuit
in which C3 is the control.

difference in distant reception, and
you may have tried when the ether
conditions were all against you.
Situation also has a great benring on
these matters, and possibly your set
at his home, on his aerial, would give
even better results than: his.

Using a Variable Grid Leak

If you are keen on experimenting
and like trying different valves, it is
» good idea to fix a variable grid leak
to your set in place of a fixed ame.
This will make it easy to obtain
smoeth reaction control with each
valve, since some valves are very
critical in the value of grid-leak they
need.

Batteries:

One last point to mention is the
condition of your batteries. These are
important accessories, and must be
kept in good condition. Have your
accumulator charged. as scon as neces-
sary. Make sure you have enough
high-tension batteries, and do not try
to work with batteries that are run
down. A large fixed condenser of
about 2 microfarads across the H.T.
will work wonders- in eobtaining a
silent background ‘and make distant
stations appear muoch stronger in
consequence.

762 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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loud-speaker,

A PROTECTIVE UNIT

YOUR LOUD-SPEAKER

E. J. MARRIOTT.

This neat unit allows you to control the tone of your
protecting
heavy anode current.

while

FOR

By

its windings from
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T is a well-known fact tha: in a
multi-valve wireless receiver em-
ploying one or more stages of low-

frequency amplification, generally the
best results are obtained when one of
the several small power valves now
rocurable is used in the Jast position,
if not in each L.F. stage, with a fairly
high value of H.T. applied to its
anode, together with an appropriate
negative grid bias, -

The Steady Current

Now in any valve set the steady
anode current which flows, even when
no signals are being received, passes
through the windings of the loud-
speaker, which is usually connected in
series with the H.T. battery.

This anode current, with some types
of valve, is very considerable, and care
should always be taken to ensure that
the connections to the loud-speaker ter-
minals are correctly arranged. That
is, the lead from the positive connec-
tion on the H.T. battery should join
to the loud-speaker terminal marked
with a positive sign.

Effect of Wrong Connections

If this is not done, then the steady
current will flow through the loud-
speaker in the wrong direction, and
tend to reduce the permanent magnet-
ism of the magnet which forms an
essential part of the loud-speaking
unit, with a consequent reduction in
the length of its useful life, and a
gradual falling off of signal strength.

1t is often an advantage if a eircuit
can be so arranged that no direct cur-
rent whatever flows through the mag-
net coils of the loud-speaker, and
under these circumstances the lnstru-
ment can be connected up either way
round, no regard being paid to the
positive sign.

What the Filter Does

An arrangement which successfull
accomplishes this is called a filter, for

the obvious reason that while allow-
ing the fluctuating signal currents to
pass through the loud-speaker, it offers
an impassable barrier to the direct
anode current, this taking another
path.

Such an instrumeént is perfectly
simple to make, and for the benefit of
the novice the writer deseribes below
the small filter unit which he uses in
his own experiments.

Arrangement Employed

TFig. 1 shows the theoretical diagram
of this, Z being a good-quality low-
frequency choke, C, a 1 microfarad con-
denser, and O, a fixed condenser,
which functions merely as a tone con-
trol.

Now when the loud-speaker terminal
joined to the anode of the last L.F.
valve in a receiver is connected to the

+
To+ LovnsPEaner vy
TERMINAL On SET S8} &
C: s
S
B
70 AnooE L. 5. %
TERMINAL ON SFF- ~
® 1 —
A C.  / Michorarap

Fig. 1.—The circuit arrangements of
the unit are extremely simple.

terminal marked “ A and that
marked ““+’’ to the ‘4’ loud-speaker
terminal on the set, it will bo seen
that the L.F. choke Z is in the posi-
tion usually occupied by the loud-
speaker windings, and the steady
anode current will flow through it.

Protection Afforded

The loud-speaker itself must now be
connected up in the usual manner to
the unit terminals so marked.

Now the fluctuating signal currents
will build up potentials, depending
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on strength and frequency, across Z,
and these varying potentials will
actuate the loud-speaker.

Thus we see that while signals will
be heard in the speaker, none of the
direct anode current will flow through
its windings, owing to the presence of
the large capacity condenser C,, which,
whilst not allowing direct current to
pass, will offer but little impedance to
the fluctuating signal currents.

It might be stated here that the
value of C, is not at all eritical, any
value from .25 microfarad to 2 micro-
farads being suitable.

Tone Control Condenser

The other condenser, C,, is given no
value in the diagrams for the following
reason. C, is merely a tone control,
and various loud-speakers require
varioys values here. With some types
no condenser at all is necessary in this
position, whilst with other types C, is
a practical necessity for pure reproduc-
tion. The value of C,, then, must be
decided by the constructor himself,
according to the loud-speaker in use,
and will probably be of from .001 to
.01 capacity.

Components and Materials

The components required for this
unit are very few, and can be accom-
modated, as can be seen in the photo-
graphs, upon a very small baseboard.
Those used in the unit shown are as
follows, but, of course, other makes of
good quality can be substituted, if
desired, without fear.

One small baseboard 4 in. x 4 in. x
$ in.
" One * Success” L.F. choke (Beard
& Fitch, Ltd.).

One 1 microfarad Mansbridge con-
degser (The Telegraph Condenser Co.,
Ltd.).

Orze clip-in condenser with mounb
and base (L. McMichael, Ltd.). (The
value of this condenser will vary
according to the loud-speaker used.)
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Two small strips of ebounite, each 2

x 2 x 1 in.
Four terminals, Glazite, screws.
Radio Press panel transfers.

Construction

The construction itself is particularly
simple, Having procured the mneces-
sary components, arrange them on the
baseboard in the manner ind¥cated in
Fig. 2 and in the accompanying photo-
graphs. If you have used makes other
than those mentioned, it may be neces-
sary, of course, to modify the size-of
the small baseboard.

Now screw the eomponents down in
their correct positions and fix the two
eBonite strips, with two terminals
mounted en each on epposite sides of
the base.

The wiring up can then be carried
out, and if Fig. 2 is followed carefully
no mistake should be made here.
Although there -are- omly four ter-
minals, it s a wise plan to use panel
transfers, in order that the connec-
tions. to' the mput side of the filter
shall be correct.

Improvement in Tone

Having completed the unit, connect
it up as indicated in PBig. I and
operate the set in the usual manmner.

Sometimes s distinct improvement in
tone is obtained by the use of such
a unit as that deseribed, and when it
i® intended to: have very long leads
to the loud-speaker, it will be found
to eliminate much of the trouble

sometimes experienced under these
conditions.
In Conclusion
The writer himself has made this

unit a permament fixture in a con-
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Fig. 2:—This diagram forms a wiring guide and shows details of the
layout of the components on the small baseboard:

venient posikion on the experimental
berch, and when a mnlti-valve receiver
employing L.F. stages is being used
this unit is invariably employed, a
loud-speaker being wnermanently con-
nected to its output ‘terminals.

It is essential, however, in order
to get good results that the few com-
ponents used shall be of really good
quality, and although in some emer-

encies the secondary winding of an

.F. transformer will serve as a choke,
it is not recommended for general use.
There are, however, several chokes on
the nrarket at quite moderate prices,
and it must not be thought that a
make other than that mentioned will
necessarily be unsuitable.

-
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A ghotograph of the completed device with the tone-control condenser

clipped in position.

This picture may usefully be compared with Fig. 2.
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The whole construction can be

. ceamrried out in an hour, and when it is

realised that the loud-speaker wind-
ings are being definitely protected, it

- will be agreed that the time-and money
- spent on such a unit will prove well
 worth while.
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TWO MONTHS WITH

BEBHBBD
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Sir,—I think perhaps you may be
interested to hear of the results I have
obtained with Mr. Clark’s ¢ Midget *’
single valve set, described in the May,
1925, issue of Tre WireLess Con-
STRUCTOR.

The aerial is very good as regards
position, ‘and ‘the set. has been in
operation about two months, Up till
now I have heard the following :

Bournemouth, “ Le Petit Parisien,”

Cardiff, Radiola, Paris,
Manchester, Madrid,
Birmingham, Rome,

Swansea, Prague,

Plymouth, Hamburg,

Daventry, KDKA (short-wave),

also several other stations which I have
still to identify.

This set is one of many Radio Press
sets T have constructed. But for its
size, and taking into consideration the
fact that it comprises ene valveonly, I
think these results could hardly be
excelled.

Yours faithfully,E

Rodwell, Weymouth.
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RADIAX COILS
FOR HOME CONSTRUCTORS.
RADIAX DX .COILS increase selectivity 100 per cent.

Give an auto-coupled tuning circuit withomt altering your set.
You will out out the local,- or separste two diffieuit sfations o
an extent undreamed, of. 5 terminals make it a Universal coil.
o introduce, a free chart will be givem with each purchase,
showing the many circuits in which this coil can be nsed—Auto-
Coupled, Neutrodyne, ete.

No. 85, 4/6. No. 50, bf», No. 75,58,
No. 150,7/6. Setof 4,21/-. Postageextra.

Radiax Low Loss Coils

improved tuning volume and selectivity

give you
Ne. 25 .. 173 No. % .. 2- No. 290 .. 43
0L e T8 » 100 .. 2/8 . 230 .. 49
s 00 .. U9 L1300 29 » 300 .. 58

Complete Catalogue of Sels and Accessories, 3d. stamps

LOW-LOS8
A

Tue WIRELESS CONSTRUCTOR

Two-Way COIL HOLDER 7y

Behind Panel, onc-liole 7" ANODE RESISTANCES
fixing, wvernier, geared W2 AND CRID LEAKS
pointer. Pat. app. 5 /6 Y s . . \'WHIia
or, No. 272

ONSTANT and silent

high resistances need
not be wire-wound, but
they must be metal.

" Patented. tested,guaranteed
Anode res. any value, ebo-
nite base, No. 277 .. 4/9
Grid Leak, No. 278 .. 10

ERIC J. LEVER,
33, Clerkenwell Green,
London, E.C.1

SELENIUM is the Metal

RADIAX LTD. “Acgeeromy Hoger, Boteins =

Paris Ad,

In

th_e_' months to come

The first time you use a *‘Cyldon"’
you'll tune in the most truant
station with amazing ease. Never
before will you have experienced
such smooth, silky action. And
the months to come will confirm
the wisdom of your choice—a
*Cyldon’’ will always give per-
fect service—will never lose its
pristine smoothness of action.
The secret lies in the accurately
grounded Rotor, backed by long
experience and perfect workman-
ship in every detail of construction.

LDON

(Pronounmd SIL‘DON)
Straight Line Wavelengtb Condenser.

¥ An enlarged view

of the Rotor that

-ensures fine move-
ment always.

From an expeni-
menter of 14
years’ standing:

“1 find that the
special knob and dial
supplied by you,
make geared dials
.and verniers unnec-
essary, in my opinion,
and [ have been ex-
perimenting si nce
1912."

Complete with
large 4 in. Knob
Dial .as illustrated.

Capacity Price
01 Mid,  21)-
<0005 ,,

1716

ual Candenser,

0003 Mfd. 25/

‘0005, 27/8

From your dealer or-sent post free
from the makers, Y

SYDNEY S. BIRD

SARNESFIELD ROAD,
ENFIELD TOWN, Middlesex

Tslephone: Enfield 672,

CUT THIS OUY
FOR CARINETS

and post to us for free list illustrating Cabineis
as shown in

“ Wireless Constructor ' Sets.

(Write in Hlock letters please.) . 1
CARRINGTON VIFG. CO., Lid.

18/20, Normans Buildings,
Mitchell St., Central St.,, E.C.1

Trade enquiries especially invited.

ARty o isteteidhsots .
: May we send .
: you also details
:conce.r.nini‘ our
. nlew RESICQ" .
s+ Condensers? .
In- @
; struments— .
: made 10 an:

¢ Precision

ideal.

7o, Two

11
One!

The new Dual Rheostat
—a ‘‘ Peerless "’ product
in every way. Specially
designed to meet the de-
mand for a resistance equally applicable to
bright or dult emitters. It has two wind-
ings—one offering a resistance of 6 ohms,
whilst a continuation cf this is of 30 ohms
resistance. Theresistanceelementiswound
on a hard fibre strip under great tension.
One hole fixing is provided, and the ter-

minals are placed in convenient positions. |

Thecontact arm has a smooth,silkyaction,
and all metal parts arve nickel-plated.

3/9 PEERLESS 3/9

DUAL RHEOSTAT
Send now for jull details,

The Bedford Electrical and Radio Co., Ltd.
22, CAMPBELL ROAD - - . . BEDFORD

¥

T

All communications regarding

advertisements

should be
addressed to :

The Advertisement Manager,

“ Wireless Constructor,”
Bush House, Strand, London, W.C.2

Telephone - City 9911.

Y In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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THREE USEFUL TOOLS

One frequently has difficulty in obtaining small tools really suitable for the light work associated
with the construction of radio apparatus, and many home builders will prefer to make their own

tools as described below.

QRO @
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O the home constructor and ex-
perimenter a number of tools
are essential, and some of them

may be made at home with little diffi-
culty. By so doing a saving is
effected, and in many cases the tools
made will be better suited to the con-
structor’s needs than will bought
articles. In the past, I, personally,
have seen a large number of home
constructed receivers, and often the
soldering was extremely poor; there
were signs of flux all over the panel;
and in places the ebonite showed signs

tinned portion is not in the flame pro-
per, and hence the tinning will last
for a very long period.

Construction

In constructing the iron the pro-
cedure to follow 1s given below.

First square one end of the 3} inch
length of 4 inch diameter
This should be done with the rod in-
serted into a vice. With a centre
punch mark out the centre of the
squared end and proceed to drill a

6 ”

32

Fig. 1.—A small soldering iron with a long bit shaped as shown is very
suitable for wireless work.

of the application, for too long a
period, of a soldering iron to various
terminal shanks, etc.

This is not altogether surprising
when one sees the type of soldering
iron which is commonly used. Although
I learned to solder in the test room
of a large and well-known instrument
maker’s works, I doubt whether 1
could make a much better job with
the type of soldering iron mentioned.
This Iatter usually consists of a piece
of copper on the usual handle, all of
the copper being inserted into the
flame when heating the iron.

A Home-Made Soldering Iron

The type of soldering iron about to
be described is a distinct advance, and

makes soldering much easier. For its
construction the following will bhe
needed : —

One 3% inch length of % inch
diameter copper rod.

One G6-inch length of & inch

diameter mild steel,

One wooden file handle, such as may
be obtained: from any ironmonger.

One 2 B.A. nut.

The great merit of this soldering
iron lies in the copper bit. This is
long and has one end, which is tinned,
cut on a slant, as seen in Fig. 1. The
facility with which soldering can be
carried out with a bit shaped in this
manner has to be seem to be appre-
ciated. The long piece of copper holds
the heat well for some time, so that
several joints may be made before the
wron has to .be replaced in the gas
flame. When the instrument is heated
it can always be arranged that the

hole about % inch deep, of suitable
size to be tapped with a 2 B.A. tap.
The drilling operation will need some
care, since copper is mnot an easy
nmetal to drill, but providing the rod is
lield securely in a vice undue diffi-
culiy should not be experienced. The
next step is to tap the 2 B.A. hole, a
taper tap being used for the first cut.

The Steel Stem

The & inch diameter mild steel
rod should next have a 2 B.A. thread
cut on it for a length of about 2 inch

The * side band’’ equipment at the
Rugby station.
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copper. .

from one end, this being done with
the rod inserted into the vice; an ordi-
nary 2 B.A. die in the usual die-
holder being used.

Next screw the 2 B.A. nut, as far
as it will go, on to the steel rod, which
latter should then be screwed into the
copper bit, the nut being tightened
back to hold the copper rod rigidly in
position.

Fixing the Handle

In order to affix the wooden handle
the mild steel rod should be tapered
to a point, as shown in the Fig. 1
diagram, using a suitable file. The

.pointed end thus formed should be

heated in the flame of a gas ring or of
a bunsen burner until it is red hot,
when it should be inserted into the
wooden handle, to the appropriate dis-
tance, after which it should be with-
drawn and allowed to cool. If the
steel rod is then held in a vice a couple
of taps with a hammer will allow the
wooden handle to be firmnly fixed.

Tinning the Iron
Having sawn the end of the copper
rod off at an angle as shown in Fig. 1,
employing a hacksaw, the slanting oval

When heating a soldering iron
in the
flame, but arrange things like this.

Fig. 2.-
do . not place the tinned tip

surface should be filed smooth. The
bit is now ready for tinning, which
process is effected- by inserting it into
the flame of an ordinary gas ring or
bunsen burner, the filed portion being
covered with a thin coating of flux so
that it does not oxidise, and by taking
a stick of solder, on the end of which
there is a small quantity of flux, with
which the portion of the iron to be
tinned is touched from time to time,
When the copper is sufficiently hot the
solder will run and the end will be
tinned.

A somewhat-more lasting ‘¢ tinning *’
may bo effected by rubbing the tinned
surface of the heated iron on the
metal of a tin lid on which a small
quantity of flux has been smeared.
The surface of ordinary tins, such as
cocoa tins, ete., is usually covered with
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a shiny metal surface, & good propar-

tien of which is pure tin. This, there- .

fore, forms a better surface on the
iren than does the average solder.

suitable width for insertion into the
various slots of screws which will be
used. Under no circumstances should
the two flats be filed to meet in a

- »

§

Fois”

Fig. 3.—A long-handled screwdriver is much more easy to use than
one of ordinary type.

Using the Iron

Where a good deal of soldering will .

be carried out it is well worth while
rigging up a convenient arrangement
to start awith. In my own workshop
I employ a large biscuit tin, as seen

in Fig, 2. This is cut in the front ;

to form a rest for the handle of the
soldering iron, the copper bit of which
rests on a cressbar of § inch mild
steel, fixed as shewn. A suitable hole
is ‘made in the 'back .of the #&in, and
through this is bdken the flexible pipe

of m ‘bunsen burner, such as we gener- |

ally wesociwte with the chemistry
laberatery at school or college.

A Useful Screwdriver

The average screwdriver ‘employed -

by ‘the constructer is
suitable for carpentry than for set
constructional work, since its handle
is generally of a type which makes it
difficult to insert or withdraw a screw
quickly. Inserting «or withdrawing
screws is considerably facilitated if the
handle is of cirowlar cress-section, as
indicated in the diagrams of Figs. 1
. and 3. The iblade ©of the average

it

Fig. 4.—File the ends of the rods which

fit into the wooden handles in the

manner shown here.

screwdriver is not sufficiently long to
allow the somewhat inaccessible screws
in various sets to be reached easily.
For wireless work, therefore, a long
screwdriver will be found particularly
useful, and 1 would suggest that
several be made with blades 6 inches
leng and } inch, 4 inch, and % inch
wide respectively. For most wireless
work the ‘driver with the # inch wide
blade preves mest -useful.

Materials for :Screwdrivers

To construct three screwdrivers of
the type shown, the following
materials should be obtained.

‘Three pioves .of .silver steel rod

usually more .

8 inches long and §, & and 1 inch -

diameter respectively.

Three file handles.

¥or the blade of 'the screwdriver
two flats should be filed, as seen in

Fig. 38, and 4he edge thus fermed
should be taken off so .as to be of a |

sharp edge, as when this is inserted:

into screw heads there will be a ten-
dency for the driver or the screw to
burr. .

The ends of the metal rods which are
inserted into the handles should be
ffiled, not to a point as shown for the
metal rod of the soldering irem, but
80 that two flats are obtained, as seen
in Fig. 4. If the rods are tapered to
‘a point, when screwing opervations are
wcarried .out, there will be & tendency
for the handles to turn round without
the blades.  This tendency must be
counteracted, therefore, by suitably
filing the tapered ends which are in-
serted inte the handles.  The opera-
tions of insertion ave carried out in
a similar manner to that indicated
for the soldering iran.

Tempering

An important operation is to temper
carrectly the ‘heads or blades of the
drivers. After these have been suit-
ably filed into shape the heads should
be inserted into a bumsen or gas ring
flame ‘and should be heated to as arear
white heat as possible. They :should
then be dipped quickly inte cold water
and «cleaned with emery paper until
bright. To temper the blades they
should be reinsented, this time only

Tre WIRELESS CONSTRUCTOR

into the edge of the gas flame, and the
colour changes should be carefully
watched. Tt will be observed that the
metal first turns a pale straw colour
and then to a bluish purple. If the
heads are placed in water when the
blue coloration begins to appear the
metal will be at a suitable hardness
for general work.

Tweezers

An instrument which I would not
be without for a great deal is a pair

- of tweezers, which may be constructed

}

" [ TR I

Ll e

Fig. 5.—Details of a useful pair of twee«
zers which can be made quite easily.

o,

quite easily if two pieces of hard drawn
phosphor bronze, & inch or so thick,
and 3% inches long, are to hand. A suit-
able width is } inch. The two pieces
should first be cut with a pair of
shears, to the shape indicated in
Fig. 5 and should then be bent inte
the form seen above. The two -wide
ends sheuld then be soldered together,
on which a useful pair of tweezers is
obtained. These prove extremely use-
ful for the holding of screws which

are to be inserted into somewhat in-
accessible positions, or for picking up
screws which have dropped into some-
what ungetatable places in the wre-
ceiver.

Inductances and the lead«in at Rugby. This station is now in regular
communication with America.
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IS IT THE

By G. P. KENDALL, B.Sc.

When a receiving set ceases to function properly one does not as
a rule suspect the valve of being the cause.
is not the only possible source of trouble, as these notes show. §

-4

VALVE?

Filament breakage

@o =g rE_]

EADERS of Tae WireLess Con-
sTRUCTOR have had many articles
giving instructions for finding

faults of various types in complete
sets and components, but I de not
recollect having seen any consideration
of the possible troubles which may be
present in the actual valves used in a
set. There is, on the contrary, a
tendency to assume that a valve is a
valve, and that is the end of it.

Perplexing Faults

As a matter of fact, however, thero
are quite a number of faults which do
occasionally take place in the valves
themselves, and these can be decidedly
perplexing upon  occasion. For
example, I recently toock a super-
heterodyne round to the house of Mr.
Harris (who lives about half a mile
away from me), the intervening route
being decidedly on the bumpy side,
and although the super was equipped
with shock-abserbing valve sockets, the
valves no doubt received a considerable
shaking in the process. Upon taking
the set out of the car at the other end,
and fitting it up, only the "most
peculiar results could be obtained from
an instrument which had been func-
tioning perfectly ten minutes before.

Trouble with a Super-Het

A great deal of time was spent upon
trying to trace the fault, until we de-
cided to test the various valves, insert-
ing them one by one in Mr. Harris’s
test panel

It was soon found that one of these
valves, although it was lighting cor-
rectly, had developed some fault, be-

" of replacing the valves one

cause varying the amount of grid bias
applied to it also visibly varied the
brilliance of the filament! What had
happened was that the filament had
broken in two places, and that the free
ends had fallen upon the grid, so that
the filament circuit was still complete,
and yet was in contact with the grid.

Noises

Take now the question of mnoises.
Now, it sometimes happens that one
has attended to all the points which
should remove an annoying crackle in
the receiver, such as the grid-leak,
loose connections, and so on, without
avail. In such a case, before deciding
ihat the set is bewitdhed, try the effect
gy one. It

may quite well be that one of them is
developing an intermittent break in
the leads gassing up through the pinch
or somewhere in its actual construc-
tion. For example, one of the welded
joints between the supports of the grid

and the grid itself may have been im- -

perfectly made, and a poor contact is
developing here.

Finding the Offender

If you think that one or other of
the valves is causing the noise, it is
easy to find out definitely which one it
is by removing all the valves from the
set and then inserting first one and
then another
whose anode circuit the ’phones or
loud-speaker will be connected.

If you find that a valve causes noises
only at times, it may quite well be
that it is merely a matter of its pins
making poor contact in the sockets,
and the usual remedy of opening out
the split pins with a knife should be
adopted.  This, with the improved
design of valve pins which are now on
the market and also the improvement
in valve sockets, is not such a likely
fault as it used to be.

Defective Valves

If any valve becomes really noisy in
use, producing crackling and other
noises, it is probable that some defect
has developed which the manufacturer
would regard as a just cause for re-
placement, and in such cases it is as
well to return it for examination, since
you will find that the reputable valve
manufacturers are just as anxious to

768

in the last socket, in.

replace a defective valve as you are to

. have it replaced.

Filament Sag

It sometimes happens that the cause
of an absolute absence of signals is to
be found in a defective valve. I have
known this to happen more than once,
and the cause is sometimes to be
found in the fact that the filament has
come into contact with the grid, se
when you are entirely unable to dis-
cover the cause of a complete absence
of signals, even though all the valves
light correctly, try a test which will
determine whether any of the grids
and filaments are in contact.

The invaluable dry cell and tele-

Many modern dull emitters are so
‘constructed that the scarcely-glowing
filament is not easily visible.

phones method will serve the purpose,
if you try the test between one or
other of the filament pins and the
grid pin, after removing the valve
trom its socket. There should not be the
slightest sign of a click on touching
these points, and if there is anything
approaching a real indication the
valve must be pronounced faulty.

A Curious Fault

Upon two occasions recently I have
experienced a fault in valves which I
should not have thought was possible
until actually confronted with it, and
I should like to mention it for the
benefit of anyone who may be so mn-
lucky as to strike the same thing. The
valves in.question were both in use in
a power amplifier, one being a D.E.5b
and the other a D.E.5. What hap-
pened was this: a short eircuit took
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place woross ‘the FLT. batbery, which
did not involve the valves in any way,
neither injuring their filaments nor
indeed affecting their ciremit in any
wag except by suddenl} cutting off the
HT., and shorting i past them, so
to speak.

A Broken Connection

Nevertheless, —the effect was to
destroy hoth those valwes as far as
useful life was toncerned, for atthough
their filaments lit ,perfecd:l_\ , mot the
slightest sign of anode current would
pass after the episode. It seemed that
there was actually a broken wconnec-

¥
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A modern transmitting wsvalve com”
pared in size with Prof. Fleming's
original wireless valve.

tion inside the valve between the anede
itself and the anode pin, for not the
slightest sound of a signal ocould be
obtained, and, as stated, a semsitive
milRammeter gave mne sign whatever
of anede current passing. This was my
first - experience of a fault of ‘this
nature, but I have heard from others
that the same thing may sometimes
happen if a valve is given a jekt which
just fails to break the filament.

Loss of Emission

A consideration of possible valve
faults would not be complete without
taking into account the factor -of lest
emission, which produces faint and in
some cases badly distorted signals when
the last valve 15 a dull-emitter powér
valve. Lost emission generally results
from ill-using the valve in some way,
such as by running the filament too
bright, or by using a seriously exces-
sive amount of anode voltage.

The moral is obyious, but when con-
fronted with the fault it is sometimes
a little difficult ‘to decide what the
trouble may be. A milliammeter is
really the only effective test, mpart
from the substitution method, and this
will always emable one to devide
whether any particular valve dis aot
guite up tosoratch, so that the trouble
which is being experienced may be laid
at its door.
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‘Hilament Amps. = 25
Amode Volts .. 30-200
Voltage Ampli fication Factor 9
Jmpedance.. .. 10,000
Mutual Conductance .. 800
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Volts over 30 milliamps.
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obtain the supreme realisation ‘of wireless—
the generous volume, the pure and sonorous
tone or longer distances—unless you use

CLEARTRON VALVES

wihich are REALLY gmaranteed, under Cleartron’s
IRONCLAD GUARANTEE.

They are ALL Dull Emitters, with lowest current

consumption, and soldat Standard Prices, 12/6 & 15/-

For 2, 3 and 5-6 v. Accumulaters and Dry Cells,
1 H.F. Detector and L.F.

America's foremost Valve—all British made.
Catalogue from yowr Dealer, or:

CLEARTRON RADIO
LIMITED

ONE CHARING ‘CROSS, LONDON.
Telephone : Regent 2231/2. "Grams : Cleartron, Westrand, London.

Britisk

#45/595.

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.

Sevvice Advertising
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Free Blueprints for All!

THE SIMPLE CONDITIONS YOU MUST OBSERVE.

It has been decided to supply free a back-of-panel blueprint of any set in thisand future
issues of THE WIRELESS CONSTRUCTOR. Only one blueprint can be supplied to each
reader, and only postal applications (accompanied by the coupon to be found in each
issue) will be considered ; callers will not be supplied. This offer applies only to THE
WireLESs CONSTRUCTOR, and will obviously be greatly to the advantage ofy readers.

REMEMBER :—

1. Only one blueprint supplied to each applicant. Extra blueprints are available at 1s. 6d. each.

Only a postal application for a blueprint will be considered, and it must be accompanied
by the necessary coupon. Callers at our offices will not be supplied.

A coupon only covers the sets in the particular issue in which it appears.
Only back-of-panel blueprints are included in the free supply offer.

Coupons are available only up to the end of the month for which the issue is dated,
i.e., the coupon in this issue, published on May 15, is available up to June 30.

When ordering state clearly the number of the blueprint you want as well as the nameof the set.
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If you are unable to obtain your
favourite Wireless Journals from your
Newsagent or Bookseller send a

o _ g2 Promptly delivered
SUbscrlphon through the post

MODERN WIRELESS
Twelve months - 15/- Six months - 7/6

WIRELESS WEEKLY
Twelve months - 17/4  Six months - 8/8
THE WIRELESS '
CONSTRUCTOR

Twelve months - 8/6 Six months - 4/3

WIRELESS, The One-Word Weekly
Twelve months - 13/- Six months - 6/6

WIRELESS DEALER

(Obtainable by Trade only)
: Twelve months (UK.) 7/6 ; (Abroad) 10/-
QZ)P/Z%/JQPQZDQPZ‘ RADIO PRESS LTD.
BUSH HOUSE, STRAND, LONDON, W.C.2
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SETS WHICH WILL NOT INTERFERE .7

Recently, in the presence of Press representatives, a remarkable demonstration of non-radiating

receivers was given at our Research Laborateries.
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DEMONSTRATION of non-
A radiating receivers of Radio

Press design was given at the
Elstree Laboratories of THE WiRe-
LEss ConsTRUCTOR Tecently to a large
number of representatives of the Daily
Press.

As is well known, the majority of
multi-valve receivers employing re-
action suffer from the disadvantage
that, should the set be made to oscil-
late, either by intention or acci-
dent, serious interference can be
caused to near-by receivers.

Sensitivity Without Selfishness

With improved methods of reception,
which have been devised recently
by the staff of Radio Press, it is
possible to obtain all the sensitivity
which is required (and, if necessary, to
still make use of reaction), in such a
manner that mo interference will be
caused even if the set is made to oscil-
late in the most violent manmer.

All the receivers demonstrated om
April 9 have either been recently
published in Radio Press journals, or
are in process of publication.

The system used to demonstrate the
efficacy of these receivers was arranged
to duplicate mormal conditions, and
yet give a really convincing demon-
stration.

The Test

In one of the Laboratory buildings
about a hundred sards smway a sensi-
tive four-valwe receiver was tuned in
to receive Birmingham. The signals
from this set were then transmitted
through a cable to the Demonstration

Building, where they operated a loud-
speaker.

A Comparison .

For purposes of comparison a two-
valve, high-frequency and detector
receiver was first tuned in to Birming-
ham, this set being in the Demonstra-

tion Building mear the loud-speaker .

several non-radiating receivers in ‘the
Demonstration Building in turn, rang-
ing from two to six valves. In each
case it was clearly apparent that,
however the specially designed non-
radiating receivers were handled, or,
rather, mishandled, it was impossible
%o-cause any interference, for the we-
ception by the receiver in the other

3
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The circuit .of the * Huntsman Twe,” a non-radiating set.described in
the March issue of {his_journal.

mentioned above. 'This receiver ‘was
capable of causing a normal amount
of radiation, and, when permitted ‘to
radiate, by mishandling, the radiation
caused a series of ‘““howls’ and
‘ whistles "’ to be superimposed on the
programme being received from 5IT
by the set in the other building which
was operating the loud-speaker.

The Result

Birmingham was then received on

esscsscessacscssss

A member of
the Research
staff operating
the ¢ Elstree
Six,” with
which it is
possible to re-
ceive even relay
stations in day-
light at full
loud - speaker
strength.

building was
audible degree.

As one of the Press representatives
so waptly said, ‘Onece agam Radio
Press has demenstrated ‘their sincere
and altruigtic desire 'to further the
development :of the new art or science
of Broadcast Reception.”’

not affected to -any

Personal Tests by ‘the Press

&ach representative in turn was in-
vited to test for himself. He first
selected any non-radiating receiver he
might care to try. . Dhis was con-
nected up to an aerial, and ’phones
were .supplied. On tuning in “the
Birmingham station he then lifted one
earpiece away from his-ear so fhat he
could also hear the loud-speaker <of
the neighbouring set, and operated the
controls in any manner he pleased.
Even when the receiver which he avas
operating was -oscillating no ‘howls
could be heard in the .Joud-speaker,
thus indicating that the aerial a few
yards away remained unaffected.

POne and all expressed themselves as
being amazed at the progress made in
these -designs.

An “R.P.” Triumph
After this demenstration the guests
were invited to .fequest the reception
of any particular station, an ex-
tremely -exacting test .at any. time.
TUsing ‘the *‘ Elstree Six "’ eiver,
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Research work in progress in one department of ‘‘ The Wireless Con-

structor®’ Laboratories at Elstree.

designed by the Staff of the Labora-
tories, station after station was
received with certainty and without a
trace of the distortion suggestive of
the excessive mse of reaction. With
this receiver it is possible to receive
all the B.B.C. main and relay stations
at full loud-speaker strength in broad
daylight.

The B.B.C. Representative

One of the most interested spec-
tators of the work forming the even-
ing’s demonstration was Mr. White-
house, of the B.B.C., and his presence
on this occasion gives some indicasion
of the value which the Engineering
Department of the B.B.C. attaches to
the work at present being done at
our Laboratorics.

Purity of Reproduction

Another point of interest was the
- wonderful purity of reproduction
which was a feature of the evening’s
reception. Omne of the guests, who,
in addition to being an amateur of
considerable technical attainments
and experience, is also a musical
critic of some repute, remarked that
he had never heard such consistently
true reproduction from a number of
varying types of receivers.

Undoubtedly, he said, great atten-
tion had been paid by the designers
to every part of the receiver, both for
sensitivity and reproduction.

The Sets Used

The five non-radiating receivers
which were used for the demonstra-
tion wwere:—

The ‘ Huntsman Two,”’ by Percy
W. Harris, M.LR.E. (the editor)
('l‘ém WineLess ConstrUcTor, March,
1926).

Th)e “ Torostyle Two,” also by Mr.
Harris (Wireless, May 1, 1926).

The ‘‘ Neutroflex Two,” by N. J.
Gibson (Wireless Weekly, April 28,

1926).
The “ Neutrophase Four,” by J. H.
Reyner, B.Sc. (Modern Wireless,

March, 1926).
The ¢ Elstree Six,” by the Staff of

B.B.C. APPRECIATION.

We are authorised by the B.B.C. to
state that they lock with favour on
any efforts towards reduction or
elimination of the possibility of
interference from oscillating re~
ceivers, and are appreciative of
the research work of this nature
which is being carried out by our
laboratories.

€00000000000000000000000000000

the Radio Press Laboratories (to be
described in Modern Wireless, June,
1926).
Press Comments
From among the reports of the
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demonstrations which have appeared
gn the Press we quote the follow-

ing;—
From The Daily Telegraph:.—

Wireless ““Howl ”—A New Device

The  dingenuity of  wireless
engineers has been hard pressed for
some considerable period in an
endeavour to solve the problem
which has been the storm-centre of
the majority of complaints against
wireless, namely, oscillation and it
accompanying ‘‘ howl.”” It was
stated recently that Sir Oliver
Lodge had developed a wireless set

which would neither radiate nor
cause interference. Quite apart
from this N ” circuit of Sir

Oliver Lodge, sets have already
been designed which would reduce
interference even when the receiver
itself was in a state of oscillation.

The latest development in a cir-
cuit design which lays legitimate
claim to a removal of the above
difficulties was demonstrated by the
Radio Press, Ltd., at their labora-
tories in Elstree on April 9, and
the intention +to provide the
home constructor with reliable non-
radiating sets seems +to have
materialised. Three receiving sets
were used to demonstrate the new
circuit, viz., a six-valve laboratory
receiver, a specially-designed two-
valve set (‘“ The Huntsman ), and
a so-called ¢‘ Torostyle ”’ two-valver.
As its name implies, the last-named
set, perhaps the most interesting
of those exhibited, employs specially-
designed toroidal coils These two-
valve sets, as well as the six-valver,
were at different times used to
bring in the Birmingham statien,
and in order to make a contrast
between reception results a simple
tuned-anode receiver was also
brought into operation by way of
contrast.

On a loud-speaker the product of
over-oscillation was demonstrated
by mishandling and the introduction
of the usual * howl,”” and this was
entirely absent, no matter how one
attempted to produce it, on the

The Editor
tuning in an
the ‘“Huntsman
Two ” during
the demonstra~-
tion to Press
representatives

essssevsssenssscdo
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several types of the ‘new receiver.
The circurt as designed may cer-
%ainly claim to ‘have accomplished
its purpose, and in the case of the
Teception from Birmingham, and
also that from Brussels, no trace of
interference, except by telegraphy,

-could be detected. Unfortunately,
the conditions in the ether were
mot favourable to good reception,
and a mmore thoreugh inquiry into
the efficiency of the system under
various -other conditions would be
desirable before giving a final
verdict.

It says much Afor the industry of
the research -engineers that they
have succeeded so far as they have
in constructing even a two-valve
set with these undeniable improve
ments, which were obvious even
under last night’s condifions of
reception, and T was informefl that
it was Thoped shortly to apply the
new priuciple to-a one-valve set.
One of the greatest merits of the
new -idea 1is that it ean ‘be incor-
porated into any ordinary reeeiving
set at a very small cost.

* * *
From The :Paily Express.

I have just .attended a demon-
steation -of reeeivers which _.are
ineapable of :causing the dlightest
imberference with  mejghbouring
listeners.

'The

denonstrition  had  been

-with

arranged in  the Radio ‘Press
laboratories at Elstree te show that
it was possible by various means to
eliminate any danger of ‘‘ howl-
ing ”’ even with the most powerful
receivers, Two, three, and foux-
valve sets were employed, each

®» ©

Some “-of :the
newspaper
men with the
Editor-inspect-
ing the sets
whose non-
radiating
~qualities were
demonstrated.

S
S

embodying a different élass of cir-
cuit and in each case it was success-
fully demonstrated that,
they might be . mishandled, no
interference could result.

Two aerials had . been .arranged
within a few vards of each other,
and one of -these was used for
Teceiving ~the ‘transmission ‘from
Birmingham on an ordmary set.
The other ‘was used for the non-
radiating sets.

As each was tuned in to ‘Birming-
ham it was made to oscillate as
violently . as possible, 'but not the
slightest ‘“howl?’”  eecurred to
interfere with the reception of the
same transmission on the first

,aerial,

# % *

From The Timecs.

The apparatus $howed that, while
it isrpossible to tdke .full advantage
of :reag¢tion, moameunt of mishand-
ling - could ;pradiree vthat . disturbing
aerial oscillation iinown .as ““howl-
ang,”’ which unterferes -so :seriously
hroadeast rreeeption, and for
whieh .a wemedy lhas mow ‘been
provided.

An article -all r-manufacturers and -traders should read :—

‘““The Business Future «of the Radio Industry "’
By JOHN SCOTT-TAGGART.
See ‘¢ The Wireless Dealer '’ for Aprii 15th.
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accompanted

"by the wvalve

‘ Accompanied by the plano,’” the
programme said, but“*‘ accompanied
by the Valve aud piano*' would be
truer .of songs heard on many sets,
Every time-the -door shuts, or a cart

ses, or someotne ' treads heavily
‘Ping!” goes the valve and the
best.notes of your favourite melody
are-drownéd.

But.this .unwanted accompaniment
can very easily be stopped—by
floating ycur wvaives .in Benjamin
Clearer Tone Valve Holders,

The exteaordivary success -of the
Bengamin. Cleaver :Tone Valve Holder
$s due to e fact that it is peffett
in . every detail. No loophole "has
beenn  left twhere :vibrations ccould
L possibly  reach the filameni—a | fact
yow can judge for yourself fromithe
accompanying brief -descyviptions -of
its consiruction.

There arc terminal
connexions tor the
cxperimenter and
soldering tags for the
permanent set, The
Benjamin Clearer
Toue. Valve Holder is
easily  cleaned—little
or no dust can collect
in the.sockets, The
springs themselves, as
shown in the lower of
the two - diagrams,
form the valve pin
sockets. No soldering
joints—all one  solid
metal piece from tags
to valve leg. No
flexible wire con-
nexions. The spring
supports arc not
affected by stiff hus
bar wiring.

_anmsn BENTJAMIN
CLEARER TONE VALVE

T-MICROPHONIC)

MADE

OLDER

From your Dealer or Direct lfrom
THE BENJAMIN ELECTRIC Ltd.,
IBrantwodd Works, Tariff Road,
Tottenham,: N.17,

The Benjamin’ Battery Switch gives
perfect current control, 2/- each.




TrE WIRELESS CONSTRUCTOR

June, 1926

OOl EEEOEEEEBEGEEBE GGG

REDUCING

INTERFERENCE

By JOHN UNDERDOWN

How to construct a loosely-
coupled selective crystal re-
ceiver and a cabinet to house it
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O dwellers on the coast, more par-
ticularly those situated near
commercial stations and busy

ports, spark interference considerably
mars reception. This interference is
of the most serious type with which
the average listener has to contend,
and the problem of cutting it out, or
of considerably minimising its effect,
is of vital importance.

Now most crystal sets are provided
with only one tuning circuit, which
arrangement is not particularly selec-
tive, more especially as the crystal is
usually placed across the whole aerial
coil. The avérage crystal has only a

comparatively low resistance of the
order of

a few hundred thousand

Fig. 1.— Two tuned circuits are em-
ployed in this set, the crystal being
connected to the centre of L2.

ohms, and, consequently, its introduec-
tion -across the tuning circuit makes
the tuning flatter than otherwise
would be the -case.

Also, it is of little use to employ
a low-loss coil with a direct-coupled
crystal set, since the resistance of the
aerial and earth systems may easily
be many times greater than that of
the aerial coil.

Using Two Tuned Circuits

A considerable improvement in
selectivity can, however, be brought
about by the introduction of two
tuned circuits, the effect of the aerial
damping being largely minimised. In
the set about to be described, there-
fore, two circuits are incorporated, and

both are tuned in order that the
selectivity may be as high as possible.

Crystal Damping

By tapping the crystal across part
of the coil only the damping effect
it introduces can be reduced, but, of
course, use is made of only a fraction
of the available high-frequency voltage
across the coil. Despite this latter
fact, however, it has been found that
by suitably tapping the crystal across
art of the coll an improvement in

th signal strength and selectivity,
which 1s well worth while, can be ob-
tained. A centre-tapped lcoil has
therefore been used in the secondary
circuit, and the crystal detector is
placed across half of the coil only.

The Theoretical Circuit

The circuit employed in the receiver
is shown in Fig. 1. The aerial coil
L, is variably coupled to the centre-
tapped secondary coil L,, the former
being tuned by a .0005 and the latter
by a .00025 condenser. The three-
terminal arrangement shown permits
of series tuning being obtained with
the aerial joined to ternmumal A, and

the earth to E, whilst C, is eonnected
in parallel by joining A, to E. The
aerial is then joined to A,. The
erystal detector and telephones are
connected across half of L, only.

The third terminal A, serves a dual
purpose, namely, that of allowing the
receiver to be employed as a direct
coupled instrument, in which case the
aerial is joined to A,, whilst the
earth remains connected to E. It
also allows the set to be used as a
loosely-coupled tuner. In this latter
case, of course, A, is joined to the
grid of an H.F. valve, or to one side
of the grid condenser, if a valve de-
tector 1s employed, and the lower
telephone terminal goes either to
L.T. positive or mnegative, or to the
slider of a potentiometer. It will be
observed, therefore, that the instru-
ment is a very suitable one for a be-
ginner, since it will prove useful later
on when it is desired to change from a
erystal to a valve detector arrange-
ment.

Special Features

In order that the full benefits of
employing two tuned circuits may hé
obtained, it is necessary that a coil
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holder which permits of very loose
coupling ‘be employed. The type used
im the set is one which must be
mounted on a horizontal panel, and it
has, therefore been arranged that
the two tuning condensers are placed
on a vertical panel.

An advantage of this arrangement
is:that there is no tendency for heavy
eoils to move, when onee adjusted,
owing to their weight. /The aerial
coil 1s aecommodated in the moving
coil holder, whilst the fixed coil holder
takes the secondarv coil, “the centre
tapping of this latter bemg joined
to a flexible lead, which is brought
through the top of the case. This
latter is of home construction, and to
‘make 1t should not be beyond the
ability of the average set builder.

Panel Layout

The photographs indicate the neat
appearance of the receiver, and refer-
enee to these and ‘to the -panel dia-
gram will show that the aerial con-
denser is placed towards the left-hand
side of the panel, the crystal detector
is in the centre, and ‘the -secondary
tuning condenser to ithe 'right-hand
side. The three terminals.on the left-
hand side are for the various aerial
connections when loose coupling is
employed, and for earth.

On the right are situated fhe aerial
terminal - for single circuit working
and the two telephone terminals respec-
tively. . It will be noticed  that
verniers are  imcorperated in the two

tuning - condensers, whi¢h feature will

be found pmtlcularl) advantageaus
in the event of the instrument being
used as a loosely-coupled tuner in
eonjunction with a valve ‘receiver.

Components

The actual components used (in the
set, together with the makers’ names,
are given bélaw for the convenience
of the econstruetor, but there is little
reason, »in most .cases, why _goed

Tue 'WIRELESS ‘CONSTRUCTOR

The Aexible leads .shown here-arve:taken through:the top of the cabinet
-to: the coils.

articles of other makes should inot he
substituted, if to hand:—

One ‘“Pilot > ebonite panel, “}2in.
by 6 -in. ‘by % in.. (Peto-Scott "Co.,
Ltd.).

One 0005 ‘“ Vanicon ’’ -variable con-
denser ‘ (Dubilier Condenser Co., Ltd.).

One 00025 ¢“ Vanicon ’’ wvariable con-
denser (Dubilier Condenser Co., Ltd.).

One panel-mounting two-coil holder
(Gambrell Bros,, ‘Ltd.).

One p'mel-«mountm crystal detector
(Burndept Wireless, %..ﬁd‘).

Six mcl\el-plated W.0.
minals and nuts.

A quantity of Glazite wire and
rubber-covered flex.

Six 3-in. No. 4 wood screws, a quan-
tity of joiners’ brads, 2 6B.A. stop
pins or screws.

‘For -the-Cabinet
The case should be constructed of
hard wood, such as oak or teak. For

type ter-

-+the ‘top, on shich the ceil holder .is

mounted, and for the base, fin. thick
material will prove suitable; these two
pieces being 12 in. by 4} in. and

124 in. by 5 in. respectively. TFor
the ~sides of the case, material of
% in. ‘thickness should be employed,
two rpieces 4} in. by 44} in. being
necessary. For the ‘back of the case,
any thin board to-hand may be used,
the' length being 114 in. and the width
42 in. Two fillets, which are bradded
in position so as to allow the back
of the case to'be flush with'the sides
and top, allow-the-back to be screwed
into positionvvhen the set'is assembled
and wired.

Constructing the Case

The best method of constructing the
case is first to screw the two side pieces
to the panel by means of 3 in. No. 4
wood screws ; care being taken to make
sure thatithe side pieces are perfeetly
square: The tep of the cabinet should
now ; be planed. so.as.to be flush with
the top of the panel,-and when a goed
fit has been ebtained it should be fixed
to the two ~side pieces by means.of
suitable ;joiners’ berads, ‘The back
piece can now be trued up and tem-
porarily ‘placed in -position, when the

Fig. 2.—It will be seen from this panel-drilling diagram that a symmetrical appearance has been achieved.

Blueprint C1046A.
775
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FOR BEST RESULTS
§.P.18 VALVES should be
used as follows:

HIGH FREQUENCY STAGES:

Tuned Anode .. .. ..|Green®
Transformer Loose Coupling |[Red ©
Tight Coupling |Green ®

If set oscillates use Red ® forall H.F.
stages, especially for dual stage valves.

Lo

R

OTHER STAGES:

QD

T e e RESISTANCE
(o
i soe_ | TEoona | Churumg
\‘ ) Detector G".een Gre.en
X L.F Green Green
h? (1st Stage) ° °
Q L.F. Red Green
P Intermediate [ Y
A L.F. Red Red
(LastStage) [ °

NUr S

Price, Red or Green Spot,
12/6
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The * Cosmos” D.E 1
Dull Emitter Valve takes
o'-:{; amp. at 1-1 Volts,
and s,

T.‘;'{f" A ok AN AN 7

METRO-VICK SUPPLIES Lkd.
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Take the

SHORTPATH
to Better Reception

EEN constructors are continually
seeking fresh methods of obtaining
~ better resultsfrom their sets. There
is now available one simple method—

one SHORTPATH to improved results.

The unique construction of the “Cosmos” SHORTPATH
valves, whereby the path between filament, grid and anode
is reduced to an absolute minimum, enables results to be
obtained unequalled by any other valve of the one cell
accumulator class.

Compare their characteristics with published figures of
other makers :

. _s.p.18 S.P.18
o Red Spot Green Spot

Voltage Amplification Factor (u). .. "7 15 Y
Impedance .. <. .. .. 7,000 | 17,000 (2
Mutual Conductance (g) micromhos | 1,000 850 q
“Cosmos ”* S.P. 18 Valves provide a " ;:\
M ORE POWER §
SHORTPATH to: { FAITHFUL REPRODUCTION N

GREATER ECONOMY

““!r
s\, %

R

S.P. 18 valves consume 03 amps.,at from 1-6 to 1-8 volts. and require
only a single cell 2-volt accumulator. _ They are recommended for use
as shown in adjoining table.

S
G

\‘,. o

Obtainable from most Wireless Retailers.

(Proprietors : Metropolitan Vickers Elec. Co. Ltd.) -%

Metro-Vick House, 145, Charing Cross Road, LONDON, W.C2

C ff/‘é

s a splendid Dry Cell
Loud Speaker Valve. \
12/6 \
The

“Cosmos” A4
Bright Valve is a In‘gb[y
efficient Valve for all
yeception purposes.

7/6

Have you got your copy of ** A
Talk to Valve Users ?”*

ANCR A 2R
:'\uxy’f\‘)‘ :-\i)v, ¢

J;?:;)_' {

4\ Ty DI 2 3
T IR TR T T IT
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position for the two fillefs will be ob-
tained. These latter should be of § in.
square section wood. Finally, the base-
board should be fixed by, means of
brads, it being arranged that an over-
lap of % inch is obtained at the two
sides and in front of the panel.

Mounting the Coil-Holder

The next step is to mount the coil
holder, for which a drilling template
is supplied by the makers. Reference
to the diagrams and photographs will
show the correct position for this com-

Fig. 3.— This diagram gives the posi-
tions of the holes necessary for mount-
ing the coil-holder on tep of the case.

ponent, and it will be observed that
two 6B.A. screws and nuts have been
used to make stops to prevent the
moving coil block having too much
play. The two leads to this latter are
taken through a § in. or § in. hole
drilled in the position shown.

To Lp Cenrece Tap.

TeE WIRELESS CONSTRUCTOR

FHILLET

P Ty

Fig. 5.—No difficulty should be encountered in building the 'cabinet, as
the design has been made as simple as possible.

Drilling the Panel
Drilling the panel is a simple opera-
tion. A template is supplied for set-

| ting out the necessary holes for the

crystal detector, whilst in the case of
the variable condensers the circular
ebonite pieces, which are mounted be-
low the condenser dials, serve for
marking out purposes.

The Wiring

The wiring is carried out with Gla-
zite insulated wire and rubber covered
flex, where flexible leads are required,
such as those to the moving coil block
and to the centre tapping of the
secondary coil. The best procedure to
adopt is first to wire the components
on the panel, which should be removed

L

&

vl'lll-l///lj////ﬁ'::::l

R4
7o Pus Q¢

from the case, the final leads being
affixed when the panel is screwed into
position.

Testing

If your local station transmits on
the lower broadcasting wavelengths a
Gambrell Bl coil should be inserted
into the aerial coil socket, the aerial”
should be connected to A, and A,
should be joined to E aund to earth. In
the secondary coil holder (that is, the
fixed block) a centre tapped C coil
will be required, and the lead through
the top of the case should be joined
to the centre tapping of the coil. If
5XX is to be received the aerial coil
should be an E1 and the secondary coil
a centre tapped F.

Where numbered coils are used the

Fiz. 4.—The wiring diagram. The leads to the coils are clearly marked. Blueprint C1046B,

(s
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every aid
tells

When you have
tuned in the carrier
wave of a distant
station then it is that
a turn of your “ Lis-
senstat ”’ will put that
final edge on your
tuning which noth-
ing else will. With
§ “Lissenstat” control

your valve is made

sensitive to a touch.
Signals from farther
away are brought in
stronger, sharper than
€ ever before—through a
background of dead
silence. In your search

< for distant stations you
can have no better ally.

A

Sold in three
models :

Lissenstat
Major 7/6

Lissenstat

Minor 3/6

Lissenstat
Universal

10/6

LISSEN

LISSEN LIMITED,
$ 18-22, Friars Lane,

Ricbhmond, Surrey
\(& VAVAY VAN

ZENFANIANI DN AN
N 7 Y AN AN ANAY ANV ANAY ANV AN AV A NN DA

aerial coil may be a number 25, 35, or
50, if parallel tuning is used, or a 50
or 75 with serles tuning, for the lower
broadcast wavelengths. For 5XX,
with parallel tuning, a No. 150 coil in
the L, socket is necessary. In the
secondary socket a centre tapped 50
or 60 is suitable for the 300-500 metre
band, whilst for 5XX a centre tapped

June, 1926

prove particularly suitable for listeners
in coastal areas. Gambrell coils, of-the
sizes indicated, were used throughout
the test.

Elstree Tests.

In common with all receivers
described in Tre WireLess ConN-
STRUCTOR,. this set was tested by the

A view of the completed set.

250 should he used.  Centre tapped
numbered coils may be obtained from
Messrs. Lissen, Ltd.

Tuning

Start first with the aerial coil at an
angle of, roughly, 45 degrees, and tune
on both condensers until the local sta-
tion is heard. The coupling between
the coils should then be adjusted to
give maximum signal strength, slight
retuning being necessary on both con-

- densers as an alteration to the coup-

ling is made. When interference 1s
experienced loosening the coupling
between the coils and consequent re-
tuning on the two condensers will
generally allow the interfering signals
to be weakened to a greater extent
than the required transmission, which
makes well worth while the slight loss
of signal strength which may be ex-
perienced. The weakest coupling, and
consequently sharpest tuning, is ob-
tained when the aerial coil 1s practi-
cally at right angles to the secondary
coil.
Test Report

Tested on a good high aerial at 12
miles south-east of 210, that station
was obtained at good telephone
strength, and 5XX was hardly notice-
ably weaker. The tuming, as was ex-
pected, was sharper than is obtained
with a direct-coupled set, and no
noticeable loss of strength resulted
from the loosely coupled arrangement.
The background of interference from
spark *ransmission was noticeably re-
duced, and. the set should therefore

778

As shown here, terminals A2 and E are
normally joined by a strip of wire.

our Research
The follow-

technical staff of
Laboratories at Elstree.
ing are the results: —

Design, etc.—Good.

Operation.—Good, the set giving
satisfactory reception on a variety of
aerials. The tuning was sharp, and a
good -degree of selectivity is therefore
ohtainable.

g@@@@@@@@@@@@@@%@@@@

A USE FOR
OLD BLUEPRINTS

DLOBHR
BIEBIBB

BOPRDRTRBRLBOLBBIROE
LUEPRINTS whose usefulness as
wiring guides has come to an
end need not be discarded as
wastepaper, as they can still be
employed for a variety of purposes.
Since they are full-size drawings, the
outline representations of the various
components depicted form useful tem-
plates and should be cut out as guides
for drilling and layout purposes for
future sets. Drawings of dials,
knobs, etc., from front of panel blue-
prints can be cut out and placed on
the panel intended for a new set to
give an idea of the appearance of the
receiver when completed.
The wording on the blueprints ean
be utilised for emergency panel
transfers and for ether labelling

urposes.
= W,
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HE loud-speaker is regarded by

many listeners as being the

least satisfactory accessory to
the modern broadcast receiving
installation.

How far this is true is a debatable
point, and it should be remembered
that bad loud-speaker reproduction is
more often than not due to defects in
the receiver or unintelligent operation

of it. While many listeners are
quite ignorant regarding ¢ how it
works,”” many others, with justice,

regard it as nothing more or less than
a teléphone receiver with minor
modifications.

Although the telephone receiver is
wonderfully efficient, it yet possesses
certain inherent defects which are
accentuated in the loud-speaker,
especially where the large power
necessary to fill halls or big rooms
is to be handled.

Compromise in Design
These defects, I should like to em-

<

THE WIRELESS CONSTRUCTOR

THE LOUD-SPEAKER |
AND ITS PROBLEMS |
By E. H. BERRY

Like the gramophone, the loud-speaker has successfully emerged
from the days when it was regarded as a “tinny? and music-

distorting instrument.

\
{
Some of the problems of loud-speaker [
|

design are discussed below.

hasise, are not the defects of manu-
acture but are the result of compro-
mise in design. The present design
is based on theoretical considerations
which make it impossible to produce
commercially or even practically an
ideal model, The difficulties of
obtaining an ideal loud-speaker may
be gauged when it is realised that the
diaphragm alone should possess the
three following properties: it should
be weightless, infinitely large, and
perfectly rigid.

How Loud-Speakers Work

This is only one of the problems
which are ' encountered in dealing
with the conversion of electrical im-
pulses into an acoustical effect.
Probably the most popular and best-
known ~loud-speakers are -of the
electro-magnetic type, of which some
well-known examples are the ‘¢ Am-
plion ”” and the ‘‘ Brown” and other
similar kinds. Of course, not all the
electro-magnetic types are the same,
many of them presenting some impor-
tant meodification in their detailed
construction. The usual electro-mag-
netic type is, as stated previously,
very similar to a tclephone receiver
in ~ construction, there being two
electro-magnets which are disposed in
close proximity to a diapbyragm.
These electro-magnets are often cap-

i
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- Quite a good loud-
:3 \\\"4\ gpeaker for use in
: NS a small room can
fll- .~ 1 be made by
A \ clamping a horn
to a telephone

}3\\ earpiece.
]
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able of adjustment, so varying the
air gap between the poles of the
magnet and the diaphragm.

The magnets are of the permanent
type, but around each pole 13 wrapped
o bobbin of wire, the two bobbins
being connected in series and the
ends taken to terminals. The output
from the receiver, which is the input
to the loud-speaker, is a series of
minute pulsating currents, these cur-
rents increasing or decreasing the
magnetic pull on the diaphragm. It
will, of course, be realised that as the
magnets are permanent, a permanent

Modern design aims at producing
pleasing appearance as well as gooz
tonal qualities. The handsome instru-
ments shown here and in the heading
illustrate this point.

pull is exerted on the diaphragm,
and this permanent pull is either
increased or decreased,

Diaphragm Problems

The question of the rigidity of the
diaphragm 1is solved by reducing the
diaphragm to dimensions of the order
of a circle between one and a-half

‘inches and three inches in diameter.

If the diameter is greater than about
three inches, the solution of the pro-
blem of rigidity becomes almost
incapable of solution on a cheap
commercial basis. In one popular
form the modification, which, it is
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claimed greatly increases the purity
of reproduction, is to allow the dia-
phragm to float, as it were.

Instead of being rigidly clamped
about its periphery, it is rigid and
yet capahle of movement as a whole,
because the particular constructiomr
includes a wavy spring instead of a
clamping washer. Most loud-speakers
are of the horn type, and in these
particular types, where a small dia-
phragm is incorporated as opposed to
the cone or pleated diaphragm type,
the diaphragm is so small that the
inertia of the volume of air which it
affects is insufficient to produce any
real volume of sound unless a lorn
is employed. The horn is merely an
artificial way of loading the dia-
phragm with a column of air. This
column of air, being restricted within
the confines of the horn, presents a
much greater degree of inertia than
if the diaphragm was actually open
and allowed to influence the small
natural loading which would result if
no horn were used.

Horn Design

‘The horn has been the subject of
much research, and in the main it
has been found that it should be
restricted at one end to offer as great
a mechanical impedance to the dia-

‘“ Hornless > loud - speakers are now
popular, although many contain an
internal sound conduit.

phragm as possible, and at the oYen
end this impedance should be as low
as it is possible to obtain. Another
point in design is that it should be as
long as possible, but for various
reasons it is impracticable to utilise a

horn of anvthing approaching the
ideal length, or even of a length
approaching the ideal. In another

well-known type of loud-speaker,
instead of the magnet being allowed to
directly influence the diaphragm, the
magnet attracts an armature earrying
a reed. This reed has attached to it a
conical diaphragm of very finely spun
aluminium, and very good vesults are
obtainable with this.

The Electro~-Dynamic Type

Another type, referred to as the
electro-dynamic, employs a magnet of
circular form in which is cut a fine
annular air-gap. Into this air gap
fits a fine solenoid which is attached
to the diaphragm.

The magnets arve mnot permanent

June, 1926
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This photograph,
taken at Elstree,
shows that our
Research Labora-
tories have not
neglected the Toud-
speaker as a field
for investigation.

but carry a winding which is designed
to be supplied with a separate direct
current. The small moving coil
carries the input currents, and, in
conformity with a fundamental elec-
trical law, is attracted into orv repelled
out of the annular ring, thus causing
the diaphragm to vibrate.

A construction of this form is cap-
able of exceptionally powerful results,
certain speakers of this type being
used for addressing an audience of
many thousands.

“Cone ” Loud-Speakers

If no horn is employed a wmuch
larger diaphragm must be used, as in
the cone type. As the mechanical
difficulties of attaining a reasonable
degree of rigidity are considerable, the
““cone’’ diaphragms are frequently
smaller than is required to produce
the same volume as a horned model
at a corresponding price, although
owing to lack of horn resonance
effects it is claimed that tonal quality
is superior.

An interesting solution of the
problem of rigidity for cone-type dia-
phragms has appeared on the market.
This loud-speaker has a reinforced
cone-type diaphragm which is not
restrained about its circumference.
The apex is attracted to magnets, and
the whole works as a large piston
working against the inertia of the air
presented to its surface.

Natural Frequency

Another manufacturer has evolved
a very satisfactory speaker of rather
unique type. This merits attention
in view of the fact that it employvs a
balanced armature designed to have
a natural frequency considerably
higher than the mean speech frequency.

Its natural frequency, I understand. .

is of the order of 3,000 cycles per
second, resulting in freedom from dis-
tortion over that range of frequencies
where distortion is usually present.
and in increased efficiency on the
higher notes.

To obviate this difficulty of the
natural frequency of the diaphragm
or reed being in close proximitsy to
the usually regarded :imean speech

frequency of 800 cycles per second,

another manufactuyrer has gone to the
opposite extreme and made the

780

natural frequency about 3 cyeles per
second.

A Special Diaphragm
It was decided to use in this model

a special diaphragmm which would
possess the minimum amount of
inertia.  Many loud-speakers employ

diaphragms which require a compara-
tively great amount of power to over-

come their natural iuertia. Much
research resulted in the use of an
oblong strip of crinkled aluminium

foil, this being stretched between two
poles of a magnet. When the speech
currents or impulses from the receiver
are passed tlrough it, this peculiar
foil diaphragm is deflected, and the
resulting vibrations are communicated
to a column of air confined in a horn
and thus as sound to the listener’s
oar,

The vibrations are similar to those
of a circular diaphragm, but of a
greater amplitude, and it is claimed
that audiences of 30,000 or more have
been entertained with a speaker of
this form.

Friction Arrangements

One of the most interesting tvpes
produced auad capable of giving con-

siderable volume was the Edison
Friction speaker.
This suffered from certain draw-

backs, one being that a small motor
was required to operate a moving
cylinder, while the tome was rather
unpleasant.

The principle on which it was based
is that the friction between a metal

and a substance subject to electrolytic

action varies according to the strength
of the current passing between the
contact points, -

Another type was Dbased on a
certain electro-adhesive effect. If a
conductor bears on certain poor iusi-
lating materials, the friction between
the surfaces varies with the applied
potential. If this potential is varied,
then the increased or decreased fric-
tion will, if suitable apparatus is used,
operate a diaphragm,

Various other experimental types
are iu existence, aud it is quite pos-
sible, and in fuct probable, that it
will be one of these tvpes which will
eventually result in a perfect—or
almost perfett—Iloud-speaker.
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Think of every improvement ) )
possible in an H.T. Accumnmu- > “ )
1ator—and you'll find it here p
/
f/
P you have delayed buying your High Tension )/ LAB ORATOR I
IAccumulator there is no rkl)ee to hesi:atﬁ‘ any Iémger. )
The new Oldham shown above is a striking advance
er any H.T. Accumulator yet made. If yours is a / OD
;)nvultiwa)ive Set you should at once discard your old METH S {/
H.T. dry battery with its crackling noises-—its constant /i
expense for renewals and invest in an Oldham H.T. T A L L £ S0 e ke f /)

Accurhulator. At once your Set will take on a new

-
~

lease of life. You'll get more volume and greater

A or measurement will negative a complete /
sensitiveness and Save money. X [ X ; )
¢ experiment. So the scientist trains himself v
/
- D to be exa® and ‘uses instruments of the
Portable Accessible _ &, /
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MORE APPRECIATIVE
LETTERS

FROM OUR READERS
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€ ' The Powerful
% Three-Valve Set 3
LEPBEOTEDDROIIDDRDBD

“ EXPECTATIONS EXCEEDED”

Sir,—1 am writing to inform you
of the results obtained from ‘ The
Powerful Three” receiver, by Percy
W. Harris, M.ILR.E., which I con-
structed some weeks ago from the
directions given in Ter WirkLEss Con-
struoTor for April, 1925. It has far
exceeded my expectations as regards
loud-speaker range. The following
stations have been received on the
loud-speaker: Nottingham, Daventry,
Birmingham, London, Manchester,
Glasgow, Sheffield, and Brussels. The
first five of these can be obtained
almost any time. I think this is won-
derful in a set which employs no H.F.
valves. With telephones it is possible
to tour the Continent at will. I may
add that my waerial is badly screened
and about 35 ft. long, and 1 employ a
waterpipe earth. In making future
sets I shall need to do no more than
loock through my carefully-preserved
copies of your invaluable paper,

Yours faithfully,
C. C. Avren.

BHBY

‘est Bridgford,
Nottingham.

“THE BEST YET”

81r,—I thought you would like to
hear of the results I have obtained
with the “ Powerful Three-Valve Set,”’
described by Percy W. Harris,
M.I.R.E, in the April, 1925 issue of
Tre WireLess CoNsTrRuCTOR. I have
made up a few of the Radio Press sets,
but I find that the ‘“ Powerful Three *’
is the best yet. I followed the dia-
grams to the letter; coils were home-
made, and transformers were, Ist
stage, C.A.V., and 2nd stage, Fer-
ranti. Valves used are Cosmos S.P.
18- .

Results are as follows: Daventry
has to be detuned; Belfast, Glasgow
and Bournemouth are all good loud-
speaker strength, while Radio Paris
can be followed quite clearly.

You can rest assured that I shall

recommend this excellent set when-

ever possible. Wishing Radio Press
publications an ever-increasing popu-
larity,
Yours faithfully,
Rosr. PearsoN.
Seaton, Cumberland.

“MOST SATISFACTORY”

8ir,—You ask readers who have
made up the Powerful Three-Valve
Set described - by Percy W. Harris,
M.IR.E, in the April number of
TeE WirELEss CoNSTRUCTOR to let you
know the .results. Before it came out
I had made several sets with one de-
tector only, always leaving room for
the addition of amplifiers as required.
This set I completed right through,
however.

My set gives good loud-speaker
strength for Birmingham, Cardiff and
6XX; other stations. I have not
bothered about, but could work up
21,0 and Bournemouth. In fact, we
commonly use this set now in prefer-
ence to a four-valve tuned-anode set,

With the advent of Summer we shall
be thinking of portable sets, and

“ Constructor”’ readers will be
catered for in this respect in future
issues,
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the latter being often unpleasantly
loud.

This set, with its ease of tuming, its
cheapness and compactness, is to my
mind the most satisfactory. of all,
though if more volume were wanted ib
would have'to be got by a resistance-
coupled amplifier.

Your paper is much appreciated,
and it is now the only one we take.

Yours faithfully,
F. WanmILL,
Lieut.-Col., R.AM.C. (R.).
Hampton Park,
Hereford.

BESEIBEBEBHBEDBHHOBY
Youth and

the “Midget”

BEBOHOBITBEOOIBEEBE
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Sir,—I am writing to let you kmow
of my results with the ¢ Midget™
single-valve set described by Mr. A, 'S.
Clark in the May issue of TEe Wine-
Less ConstrucTOR. The local station
2LS comes in very loud, and I can get
all the other B.B.C. main stations ex-
cept Cardiff. I have also picked up
Hamburg, Berlin, and four other
unidentified German stations. But
what I like about the set most is its
selectivity, for I can get London and
Manchester without any interference
from Leeds. Wishing your admizable
paper every success,

Yours faithfully,
R. N. Hiecins (age 14).

Headingley, Leeds.

® ® D

“TALKS TO BEGINNERS™
—A CORRECTION

By a rather obvious error, the
figures relating to the ¢ Motoring
Analogy,” on page 633 of our Ma;
issue, were incprrectly worked out
If the cars were separated by a 20th
of a mile and were running at gg
miles per hour, then 400 and not
cars would pass the gate in the hour.
The other figures follow from this,

.
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Build your Super-Het.
with Bowyer-Lowe
Transformers

Expert help is given FREE when you build
your Set with these Tested Parts.

It will take you less than a week to build with these Trans-
formers a Supcr-Heterodyne Receiver that will bring in
most English and Continental stations at loud-speaker
strength on a frame aerial.

You will hear these stations clearly and without distortion.
Music and speech will be clear and free from background noise.
Selectivity will be so great that stations within a few metres
of each other can be sceparated.

Start building now. Bny the Transformers and work to the
complete instructions given with each set—remembering that
the EREE help of our experts is at your service if you meet
any difficulty. We make sure of your success, Order from
your decaler or direct.

BOWYER-LOWE CO., LTD.,
RADIO WORKS,

LETCHWORTH

CONSTRUCTOR'S
KIT

containing principal com-
ponents with all panels
drilled ready for assembly.
Full partictlars on £ 10

application - -
MODEL III COUPLER

Range 250-550 01’
500-2,000 M, = « £l

SET OF FOUR

INTERCHANGEABLE

BASE TRANSFORMERS
to take cither range -

of Model 111 Coupler 4/ £4

NON-RADIATING CIRCUITS

For the above circuits the most suitable Ncutralising Condenser io use is the

GAMBRELL
NEUTROVERNIA CONDENSER

Prov., Pat. No, 25126/25.
Price 5/6
MINIMUM CAPACITY 2 micro micro farads. MAXIMUM CAPACITY 38 micro micro farads.

One hole fixing (5/16 In, diameter). Only occuples 9/16 in. panel space. Only 6 revolutfons
of the knob which does not screw in orout. Capacity s varied in proportion to rotation of the
knob (slx micro micro farads to each revuluuon) No back-lash. Ebonite di-electrie (itnpos-
sible to short). Terminais arranged for ck d or soldered etd All d—dust and
damp-proof. Definite stope at i and

It your dealer cannot supply write to

GAMBRELL BROS., LTD., ™ YiSIgs staser

LONDON, 8.w.1.

100% EFFICIENGY H-T BATTERY

Experimenter’s Ideals realised. As tested ' Modern
Wireless,” April, 1924, ete, Brass Terminalled,
Giant Unit Dry Cells (compare standard cell),
300% capacity, 1} volts. 60 volts in leatherette

— case, 14/6. In polished oak box, as tested, 19/6.
5’,,‘,‘,’,‘.‘_"}, Carriage, 1/8. Spare cclls, 4/- doz. plus carriagc
Fach cell replaccable, Sample cell, etc.,, free,
Numerous repeat orders. Prompt dehvcry. Direct

only from maker, saving 50%,
C. A. FINGHETT (Dept. C), Old Armoury, Oswastry.

The Free Blue Print Service
Coupon

is to ‘be found on page 792

THE WIRELESS CONSTRUCTOR

67igures to Remember

Qhe {Bn;m*?ﬁng

“ Evening papers—Evening papers I~

The lusty shouts of the Paper Boy
re-echo through the streets as he
hurries up one, and down the next,
whetting an appetite for the latest
news.

The leading wireless journals of to-
day have endorsed in the strongest
of terms the claims of Six-Sixty

ments are modest compared with
the ““exceptionally good
results’’ obtained.

For the radio enthusiast who uses a small
or medium-siz:d Loud Spcaker, we can
confidently recommend the S.5.2 L F. (green
disc). For real purity of tane this valve is
second to none, and in addition to consuming
only .3 amps filament current it works at
such a Jow temperature that the life of the
Valve is immeasursbly increased.

Then there's the S.S.7—a real Power Valve,
combining a wonderful purity of tone with
uncqualled volume, and consuming only ,1
amps filament current,  With this valve
there is absolutely no glow whatever
from th= filam :nt when op:rating at the
correct voltage, indeed there is no valve
that can boast of a longer life because
thers is no valve that operates at a
lower t:mperature.

For PERFECTION OF QUALITY
insist on SIX-SIXTY VALVES.,

S.S.2L.F.
(Green Disc).

Voltage 2.0 volts
Consumption .3 amps.

PRICE 14/-

peeesicennas Essseiesssaen

| Leoflet. S.S. 1.7
: gives full perticy-
lars. Your Dealer :

s will be pIeasd to:
¢ order Six - Sixty :

: Valves for you if :

he is out of sloc/c

The Electron Co.,

Ltd., Triumph House, 189, Regeni Street, London, W.x.
In replying to advertisers, please mention THE WIRELzsS CONSTRUCTOR.
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“The Super Seven’

By
PERCY W. HARRIS, M.ILR.E.

This set has to its credit the reception
of 28 British and Continental Stations
at full Loud-speaker Strength in one
evening. With it you are able to
eliminate thé local station completely
even at close range,

Having only two tuning dials, once
.preliminary adjustments have been
made, manipulation of these two knobs
and the occasional rotation of the frame
aerial is all that is necessary to tune in
station after station.

Price 5/- Nett

Complete constructionial - details and
full instructions for operation are
included in this envelope, together with
full-size Blue Prints of wiring and
panel layout, etc.

X
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Now .5%61’ or,
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Many thousands of
home constructors
take their initial step
mto wireless with
the aid of an R.P.
Envelope. ~ The
information given is
found by them to
be precise, complete
and concise, Little
wonder that they
now define Radio
Press Envelopes the
easiest method of
building a more
comprehensive re-
celver.

The two new R.P.
Envelopes  illustrated
here contain every detail
and every piece of help-
‘ful advice which may
be necessary for the
successful construction
of the powerful re-
ceivers described.
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The Three=Valve

Dual Receiver

Designed by
JOHN SCOTT-TAGGART, F.Inst.P., AM.ELE.

This handsome and economical Three-
Valve Receiver will give Loud-speaker
results from BB.C. and Continental
Stations, and is sufficiently sensitive to
receive American Broadcasting when
conditions are favourable. It employs
what is known as the reflex principle,
in which one of the valves performs
two functions, and in this way three
valves are made to do the work of four.

Price 2 / 6 Nett

Complete constructional details and
full instructions for operation are
included in this envelope, together with
two full-sized Blue Prints and four
sheets of photographs.

Obptainable from all Newsagents, Booksellers and Bookstalls, or direct from

"RADIO PRESS LTD., Bush House, Strand, London, W.C.2

SH070.0.0.0:0/ 0.0.0. 0,020 0.9.0,0.9:0:0.0:0:0.0.
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For *“ The Wireless Constructor’’ at our Elstree Laboratories.

High Resistance Potentiometer

HIGH resistance potentiometer

has been received from Messrs¢
the Igranic Electric Co., Ltd., for test
and report. The resistance element is
of graphite, with a sliding carbon
brush ocontact mounted on an insu-
lating moulding. A removable cover and
indicating dial are provided. The
total resistance of the potentiometer
was 50,000 ohms, and it was found to
be silent in operation, and well made
and finished.

Neutralising Condensers

EUTRALISING condensers have
been submitted for test by
Messrs. A. F. Bulgin & Co. The
sample tested consisted of a circular

ebonite base carrying a small cylinder .

of insulating material, from the top
of which projected a slotted rod. This
rod could be adjusted by means of the
key supplied to vary the capacity of
the condenser. The component was
found to have maximum and minimum
capacities of 2.6 and 0.8 micro miero-
farads respectively, and should prove
useful in neutralised H.F. amplifica-
tion circuits.

“ Tungstone” Accumulator

E have tested a 12-volt, 50-ampere-
hour (actual) accumulator
manufactured by Messrs. the Tung-
stone Accumulator Co., Ltd. On dis-
charging at 3 and 6 amps., it was

A sketch of the Varley wire-wound
anode resistance, mounted on a stan-

dard base.

found to have a capacity of 90 ampere
hours, as against the maker’s 50 a.h.
rating, while even after severe tests
the plates were in excellent condition.
This accumulator is so constructed
that any single plate can be easily
renewed. It can be thoroughly recom-
mended for its robust construction and
ability to withstand heavy discharges
and rigorous treatment.

Audio Transformer

THE 5 to 1 ratio low-frequency trans-

former sent in for test by Messrs.
Brandes, Ltd., is of shrouded type,
standing 3 in. high, and has both ter-
minals and tags for commecting pur-
poses. On test, it gave. excellent
quality and amplification above the
average in the first stage, while very
good quality was maintained in the
second stage. It can be thoroughly
recommended.

“Varley ” Anode Resistance

ROM Messrs. the Varley Magnet

Co. (proprietors, Oliver Pell Con-

trol, Ltd.) we have received a number

of their Varley wire-wound resistances.

They are of standard size, and may

be had in various values, with or with-
out clips and base.

On test, each resistance was found
to be exactly of the value specified and
perfectly silent in use as an anode re-
sistance in a resistance-capacity L.F.
amplifier. These resistances are well
made and finished, and c¢an be
thoroughly recommended.

. Junior “Ideal” L.F. Transformer

HE Junior model “Ideal” trans-
former manufactured by Messrs.
the Marconiphone Co., Ltd., has been

. tested for Tue WiIRrELESS CONSTRUCTOR.

This instrument was found to produce
a high degree of amplification, whilst
the quality of reproduction was in
every way satisfactory. The trans-
former can be thoroughly recommended
as a general-purpose instrument.

Fixed Air Condenser

FIXED air-dielectric’ condenser

has been received from Messrs.
the Baltic Radio Co., Ltd. The plates
are of stout sheet brass mounted
between two ebonite end plates 11 in.
square. It was found to be of rated
capacity, while losses were negligible.
This neat and compact component
would appear to be especially suitable
for short-wave work,

Ormond L.F. Transformer

NE of the L.F. transformers made

" by Messrs. the Ormond Engineer-

ing Co., Ltd., has been tested at our

laboratories with good results, Tt is

of open type, and gave goad_quality
785

reproduction.  Considering its low
price its performance may he con-
sidered very satisfactory indeed.

“Bico ” Multi~-Valve Switch

NTENDED for controlling the
number of valves in use in a
multi - valve receiver, ¢ Bico ¥
switches are made by Messrs, the
Burner Insulator Co., three types
being available. The sample tested is
suitable for use with a detector and
2 L.F. stages, and incorporates a
number of contacts actuated by a
spindle and a cam device. The switch

Robust construction is afeature of the
Baltic fixed air condenser.

was found to be satisfactory electric-
ally, and provides an easy and con-
venient method of controlling the
number of valves in operation in a
set. It can be put to a number of
other uses also.

Valves

EVERAL valves have been sub-
mitted for test by Messrs. Radio
Valves, Ltd. Those of 3.5 volt .6 amp.
type and 4 volt .7 amp. type are
general-purpose bright emitters, and
on test came well up to standard in all
three positions in an H.F., detector,
and L.T. set.
Two 3 volt .06 amp. valves also gave
a good performance. All the valves
showed a satisfactory uniformity, and
their current consumption agreed with
the makers’ rating.

“Cosmes ” Anti-Vibration Valve
Holder

A ¢ COSMOS ”’ anti-vibration valve
holder has been sent for test by
Messrs. Metro-Vick Supplies, Ltd.
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The socket .is mounted on spiral
springs fixed to a circular base, stops
‘being provided to limit the movement
of the socket during the insertion and
removal of a valve, On test its insu-
lation resistance was found to be in-
finity, while it gave adequate protec-
tion from shock and vibration to a
dull-emitter valve.  Finish and con-
struction are good.

¢« Lisenin”* Tags, Plugs and Sockets

PADE tags, plugs and sockets have
been received from Messrs. the
Lisenin Wireless Co., these accessories

Ediswan 30-ohm rheostat is a
very compact component..

This

being intended for use with flexible
battery and other leads.
and plugs are fitted with coloured insu-
lating sleeves and incorporate a novel
“ Positive Grip >’ device, consisting of
a brass cone and nipple. The sockets

The tags.

are fitted with coloured insulating
washers.  These accessories are very
neat and well-finished, and the grip
device was found to give a very good
electrical and mechanical joint.

Russell’s Hertzite

SAMPLE of Russell’s Hertalte

crystal has been tested by us for
Messrs. the L. G. Russell Laboratories.
It is of fairly coarse structure. On
test it gave very safisfactory results,
many sensitive spots being located with
ease.

“Ondia’ Wavemeter

ESSRS. GOODCHILD & PART-
NERS, LTD., have submitted
for test an ‘‘ Ondia’’ wavemeter for
the 25 to 25,000 metres range, this
wavelength band being covered by the
four coils supplied. As an absorption
wavemeter it was found to be aceu-
rate, while it satisfactorily fulfilled a
number of other useful purpeses. It
is compact, simple to aperate, and free
from hand-capacity effects, and should
prove of great use to amateurs.

“Universal” Rheostat

ROM Messrs, the General Electric |

Co., Ltd., we have received a
¢ Universal >’ rheostat. The resist-

ance elements are wound on a square -

insulating rod bent into a eircle, a
projection being provided at the
junction of the two windings. The
total resistance was found to be

June, 1926

30 ohms, the dull- and bright-emitter
portions having resistances of 23 and
7 ohms respectively. The rhecstat is
exceptionally quiet in aection and
robustly constructed.

Sterling ““Least Loss” Condenser

STERLING * Least Loss’’ vari-
able condemser has been sub-
mitted by Messrs. the Marconi-
phone Co.. Ltd. Xt is a brass vaned

<G -

Pye grid leaks are fitted with stout
wires for making soldered connections.

instrument, the fixed plates being
insulated from the aluminium' end-
plates by means of Pyrex glass. An
8 to 1 reduction is given by speecial
friction gearing. The efficiency was
of a high order and the mechanical
design excellent, no side or end play
being perceptible in the bearings.

“Me-L” Transformer

HE ‘“M-L” low-frequency trans-
former made by Messrs. S,
Smith and Sons (M.A), Ltd.,

has been tested for Tar WIRELESS
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ConstrucTor. A substantial circular
core is a feature of this transformer,
which is barrel-shaped and partly
shrouded. = The reproduction was
clear and fresh with no sign of rough-

ness, and the instrument appears to .

be stontly constructed and well

finished.

““Camden” Mansbridge Condensers

ESSRS. THE €AMDEN ELEC-
TRICAL CO.’S Mansbridge
type fixed condensers are of the usual
size and shape and enclosed in
grey metal cases. On test their
insulation resistance was found to be
infinite, while they stood up satis-
factorily to a voltage of 500. These
condensers are good specimens of their
class and can be recommended.

Ediswan Rheostats

DUAL and dull emitter type fila-
ment rheostats have heen sent

for test by Messrs. the FEdison

Swan Electric Co., Ltd. Both rheo-
stats are of circular form, with the

Corrugated celluloid s used to
separate the layers of wire in
© “Lewcos”’ coils.

usual type of rotating “contact arm,
and provided with terminals. In the
dual rheostat the contact arm can be
changed from one resistance element
to the other by pressing the rheostat
knob,- thus allowing the arm to clear
a stop. The dual rheostat elements
had resistance of 37 and 7.5 ohms,
while the dull-emitter pattern had a
resistance of 33 ohms. The motion of
both was smooth and noiseless, and
the finish good.

“Silverex” Crystal

‘* SILVEREX ” crystal made by
Messrs, Sylvex, Ltd., has been
tested with excellent results at
our laboratuories.  The crystal is of

~ *Erla’’ Balloon Circloid Couplers are

so wound that they have no external
eid.

medium fine structure, possesses a
large number of sensitive spots, and
is of convenient size for mounting
purposes. A special catswhisker is
provided with it.

“Lewcos” Coils

ROM Messrs. The London Electrie
Wire Co. & Smiths, Ltd., we
have received several of their new
¢ Lewcos ” plug-in coils. These 2zre
wound with special Litz wire, the
layers being separated by corrngated
celluloid and fastened to the standard
plug by a celluloid band. The coils
were found to be extremely efficient,
robust in jconstruction, and pleasingly
finished, and can be thoroughly recom-
mended for use, '

¢ Quality ” Two-coil Holder

A “« QUALITY * two-coil holder
made by Messrs. The Goswell
Engineering Co., Ltd., has been tested
at our laboratories, Both coarse and
fine adjustment are obtainable, the
latier by means of an eccentrically

A photograph of the Peta-Scott
Universal Transformer.

787

Tae WirReLESs CONSTRUCTOR

mounted bead on an auxiliary s‘pindle,-
which causes the * fixed >’ coil ‘block
to move through a small arc. A
switch which allows the reaction ocoil
to be shorted or its connections re-
versed at will is also provided. The
construction and finish of this coil
holder are good, ard an adequate
vernier control is obtainable,

Pye Grid Leak

RID leaks have been submitted for
report by Messrs. W. G. Pye &
Co. The sample tested was rated at
2 megohms and on test was found to
have an actual resistance very close to
this, The leak is of familiar shape,
but rather short, a stout wire being
provided at each end for soldering
purposes. This component is strongly
constructed, remains constant in value,
and can be recommended.

“Erla” Fieldless Coils

TOROIDAL coils have been received
from Messrs. C. G. Vokes & Co.
They are known as ¢ Erla’ Balloon
Circloid Couplers, and on test were
found to be practically fieldless. One
coil was intended for aerial coupling

A special dial is a feature of the
Igranic variometers,

and the others for H.F. stages. It
was found that abeolute stability was
obtained over the whole 200-500 metres
band, while a satisfactory degree of
H.F. amplification resulted. The
coils are robust in construction, have
a satisfactorily low H.F. resistance,
and are provided with brackets for
fixing purposes.

“Keystone” Universal
Transformer

ESSRS. THE PETO-SCOTT CO.,
LTD., have sent us one of their
¢ Keystone ’* Universal Transformers.
It consists of two windings of insu-
lated wire on an ebonite tube 4 in.
long and 3 in. in diameter. Pive
split pins are mounted on « strip fixed
to the tube, these being for connecting
purposes and plugging into a holder.
The component can be used for a
variety of purposes, but is especially
intended for H.F. coupling. Satis-
factory results were obtained in use
in aerial tuning and H.F. coupling
circuits, and the H.F. resistance was
found to be low.
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‘“ Atlas ” Variable Condenser

Al\' “ Atlas >’ 0005 variable con-
denser manufactured by Messts.
H. Clarke & Co. (Manchester), Ltd.,
has been tested. It is of low-loss con-
struction and provided with a clearly
marked metal dial. The H.F. resist-
ance was satisfactorily low #nd the'
insulation resistance  infinite, This
condenser is strongly constructed and
efficient and can be recommended.

Igranic Variometers

TWO variometers have been sent for

test by Messrs. The Igranie
Electric Co., Ltd. They are con-
structed on similar lines, the windings
being self-supporting, but protected by
a tubular case of insulating material.
The type B variometer was found to
have a tuning range of from 260 to
450 metres, while the BL type (in-
tended for long-wave work) covered
the 700 to 2,400 metres band. Both
models are soundly constructed and
efficient and can be thoroughly recom-
mended. A special graduated dial and
knob is provided with each.

‘“ Salient” Soldering Flux

WE have received a tin of soldering
flux from Messrs. “8. A.
Cutters,”” Ltd. This flux is crimson
in colour, semi-transparent, and of a
jelly-like consistency. It was used
successfully to tin a piece of dirty
brass and proved suitable for making
wiring joints. It spluttered very little
and had no effect on the insulation
resistance of the panel. We can
recommend thie flux, since it is non-
acid and results in a sound joint being
made.

‘“ Hobbs * Aerial Insulators

HOLLOW porcelain aerial insulators
have been sent in by Mr. J. A,
Brassin;giton, Jun.,, for test. They
are made so that the aerial wire is
carried inside, while an eye for the

halyard is formed at one end. By this

means a large insulating surface is
})rovided, while the inside of the insu-
ator will remain dry wunder the
severest conditions.

On test, with the halyards and insu-
lators made soaking wet, the insulation
resistance was found to be infinity,
while with the roughest usage only a

*“ Hobbs ” of hollow

insulators
porcelain construction.

are

small flake could be broken off the
insulators. They can be thoroughly
recommended.

“R.I.” HF. Anode Reactance

’[‘HIS anode Teactance, made by
Messrs. Radio Instruments, Ltd.,
is intended for H.F. intervalve coup-
ling. It consists of a barrel-shaped
case carrying a front panel fitted with
a switch arm and studs, and covers
(with a .0003 condenser) wavelengths

Messrs. Radio Instruments’ H.F. anode

is a one-hole fixing com-
ponent.

reactance

of from 200 to 4,000 metres. One-hole
fixing is employed and a knob and
dial provided. The component came
successfully through all tests, is very
well made, and can be recommended.

“ Neutrovernia ”’ Condenser

ESSRS. GAMBRELL BROS,,

LTD., have submitted for test
The

2

a ¢ Neutrovernia condenser.

A sectional drawing of

Messrs.Gambrell Bros.’

neutralising condenser,
the *‘ Neutrovernia.”'

change from the minimum capacity of
about 1 micro-microfarad to the maxi-
mum of 28 micro-microfarads is
accomplished by the rotation of a long
insulating handle, which causes a brass
cylinder to slide inside another. Six
complete revolutiouns are necessary to
cover the capacity range. On test,
this neutralising condenser gave every
satisfaction, the movement being
smooth and easy. The mechanism is
completely enclosed in an insulating
case.

“Ne’er Fail ™ Lead-in Fuse

T is claimed that the “ Ne’er Fail
lead-in fuse, made by Messrs.
The Ne'er Fail Manufacturing Co.,
acts as a lead-in and a fuse box simul-
taneously. It consists of a length of
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vernier winding is a single turn.
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| semi-transparent tubing fitted with

terminals, 4 length of wire being
carried inside. The tubing was found
to have excellent insulating properties
and not to ignite easily, while it could
be bent to any desired shape if warmed
by steam. The wire fused when made
to carry a fair current, and the com-
ponent is a novel attempt at solving
the problem of safeguarding a set from
lightning.

Lamplugh Anode Reactance

AN anode reactance has been sub-
mitted for test by Messrs. 8. A.
Lanmplugh, Ltd. This consists of a
disc, into which may be plugged
various anode units, carrying a
spindle to which is fixed a reaction
coil. Tt was found that the lower
wavelength unit. covered a- range of
from 220 to 600 metres, while the
second unit was suitable for 5XX.

This component is well-constructed
and neatly finished, but the size of the
reaction winding could be slightly
reduced with advantage. It gave good
results as an H.F. coupling and the
knob and pointer proved useful to
indicate the amount of reaction in
use.

““ Nick-0o-Time” Tunometer Coils

ESSRS. THE TUNOMETER

4 WORKS have sent us several of
their “ Nick-o-Time ”’ Tunometer Coils,
some being of continuously wvariable
type and others fixed inductances. All
consist of a flat spiral winding laid
in a groove cut in an ebonite disc,
standard pin and socket mounts being
attached. In the variable type a
metal arm carrying a grooved wheel
which engages with the winding allows
the inductance in circait to be varied.
All these coils are well-constructed and
highly finished, +while their high-
frequency resistance was low. The
contacts of the variable models were

roiseless in action and fine tuning was
possible, combined with good signal
strength and selectivity.

Vernier Rheostat

UBMITTED = by Messrs. King
Quality Products, Ltd., a King
Quality Vernier Rheostat has been
tested at our laboratories. The
ordinary 6.5 ohm resistance element
is wound on a fibre strip, while the
The
vernier spindle passes through the
hollow main spmdle and it was found
that the total yariation obtainable
with the vernier was .15 ohm. The
theostat was found to be exceptionally
noiseless in use and to carry .8 ampere
without undue heating.
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FURTHER NOTES

ON THE USEFUL

" H.T.ACCUMULATOR UNIT

In the January issue of this Journal Mr, H.J. Barton-Chapple described a home-made H.T. accumulator unit,
and belgw he gives further details regarding its use and treatment,

N the January, 1926, issue of Tue
][ WireLess CoNsTrucToRr I gave the
necessary details to enable the
home constructor to make up an
accumulator high-tension unit from
sheet lead, the plates being ¢ formed ”’
by periodie charging and discharging.

Holding the Charge

One or two readers have written to
me complaining that the unit does
not appear to hold its charge for a

long period, and, consequently, I felt’

that a short dissertation on a few of
the possibilities involved would prove
helpful.

Constructors should be warned that
the very nature of the method adopted
for forming the plates does not lend
itself to the expectation of a full ser-
vice from the unit at the outset; the
whole secret lies in allowing the plates
to become heavily coated with active
material.

Care at the Start

It was for this reason that I stated
at the end of the article that the same

care should be exercised with this unit
as with all other accumulator units,
especially for the first month or so,
but after a thorough formation this
source of high-tension voltage will be
found to function well.

Charging Rate

Readers possessing D.C. electric mains
can attend to the battery charging them-
selves, and, if placed in the hands of
a charging station, it is necessary. to
see that the correct charging current
is nsed. During the early stages those
with home charging facilities are ad-
vised to give the battery a half-hour’s
“ boost,” three-quarters of an hour
before it is put into commission.

It is essential to prevent the
charging current from exceeding the
50 milliamperes specified originally,

_and a value somewhat less than this

may even be found desirable. A
heavy current causes the formed
material to fall from the plate sur-
faces, and this, of course, must be
guarded against.

A photograph of the road from the top of one of the huge masts of the
Rugby Station taken at the dizzy height of 820 feet above ground level.
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Holding the Paste

To keep the formed material in
place, I have found it almost essen-
tial to make -the deep serrations on
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Fig.1.—The suggested revised layout of

the unit. Except for the moving of the

terminals no structural alterations are
involved.

the plates as suggested in the original
article, and, if the vice-jaws are at
all worn, the lead can be placed be-
tween metal rasps, and then put
in the vice, with picces of wood to
protect the ras‘)s from the metal jaws.
Cutting into the lead surface with a
penknife, as one correspondent sug-
gested, does not give the same degree
of surface increase and adequate hold
for the formed material as is neces-
sary for satisfactory operation.

Effect of Sediment

Should any formed material fall to
the bottoms -of the tubes, the 1-in.
clearance allowed will prevent the
plates shorting ; but if the dimensions
have not been strictly adhered to," the
individual cells will discharge when
not in use, should the base of the tube
become ¢ silted up.”

The positive and mnegative plates
must not touch at any point through-
out their length in the tubes, and
the material employed for separating
the plates needs to be properly shaped
and of reliable quality.

Evaporation of Electrolyte

If the acid shows signs of evapora-
tion owing to exposure in a warm
situation, fill up to the required
level only with pure distilled water,
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will be no uncommon remark now the Watmel Auto-Choke
has come imto being, Never before has there been such an ampli-
tying instrument. Though building wp whispers into wolu-
minous sound, never does it sacrifice tone for volume. The
seernt lies in the patent core and specially balanced windings.
Ask your Dealer for a demonstration and semd to us for descrip-
tive booklet—** Straight as a die.'”

Complete with Condenser and fixed resis-
tance. Bright parts heavily nickelled. Price
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Telephone : 475 Heaton Moor
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as, if tap water is used, the impurities
are sure to set up local action.
A layer of oil on the top of the elec-
trolyte will be found useful also.

Impure Lead

Traces of impurities in the lead will
lead to trouble, and the battery will
not hold its charge due to local action.
Any metallic impurities present form
a number of small local cells on the
surface of the plates, and the active
material is wasted, since local currents
eddy round the small cells so formed.

A Suggested Alteration

Another possible source of trouble
may be traced to the piece of ebonite
or other insulating material which has
been utilised to enable the terminals
to be screwed in place. Dirt may col-
lect on this strip, and thus cause a
leak between the terminals in question.
To overcome this, an alteration in
the assembly of the two-volt cells is
suggested. This will be made clear by
reference to Fig. 1, which.shows the
top of the battery box. In the initial
case the lead electrodes and tubes were

/
ConeD LEAD OTRIP

Fig. 2.-—One correspondent has
obtained good results by adopting
this method of construction.

inserted so that the first and last cell
were at opposite ends of the same
long side of the box.

In the modified arrangement it will
be seen that the assembly is such that
cells 1 and 30 are against opposite
sides, and two small pieces of ebonite
can now be placed in position to ac-
commodate the terminals. This will
prevent any leakage taking place if
dirt is found to accumulate on the
original ebenite strip.

Cracked Tubes

Take great care when handling the
glass sample tubes so that they do
not crack, and thus allgw the electro-
lyte to leak away, and render use-
less the cells so affected. Two sixty-
volt units can be conveniently mounted
on a tray with handles, with sawdust
at the bottom of the tray to absorb
any of the dilute acid, should it be
spilt or escape through a cracked tube.

I have purposely stressed all the

possible sources of trouble with a unit

of this nature, and, if attention is
given to the details mentioned, diffi-
culties should be remeved.
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An Interesting Suggestion

One correspondent informs me that
during the course of some experiments
on a unit of this type he found that
positive and ne(glative plates made up in
the manner indicated in Fig. 2 func-
tioned in a very satisfactory manner.

The procedure adopted was to cut
up the sheet lead into strips about § in.
to 1 in. wide, and these were coiled in
fairly close spirals round a mandril,
with the connecting piece between the
two electrodes. shaped as before, to
provide the necessary support on the
sides of the glass tube. These were
formed in the manner indicated in
the article, and the battery worked
quite well.
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SELECTIVITY WITH A
SINGLE VALVE
(Continued)
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phone reception, especially when
listening to a band or similar item.

In eliminating the local station when
trying to receive a more distant trans-
mission take care not to cause the set
to cscillate, but follow up with the re-
action condenser any adjustment made
to the tuning control. Madrid was
heard at fair strength during the first
tests, while subsequently several British
and Continental stations were received.
The first evening upon which the set
was tried happened to be one when
simultaneous  broadcast from all
stations was the order, but in spite of
this it was fairly easy to find the car-
rier waves of several stations.

Other Stations Heard

Subsequently these settings were
again tried, and the transmissions re-
ceived.  Birmingham and Bourne-
mouth have 'heen received at good
strength  while in the relay band it
was noticed how easily several trans-
missions eould be found and resolved.
Radio Belge came in at usual strength,
but with a background hum, which has
been’ present recently, and Radio
Berne was also brought in. For the
constructor who wants to hunt around
for stations this set will prove very
interesting, owing to the ease with
which the local station can be
eliminated.

Elstree Test Report

This receiver was tested by our
Elstree Laboratories, 12 miles from
210, as well as by the designer, with
the results given below:—

Operation.—Simple.

Selectivity.—By choosing a suitable
aerial coil the set could be made selec-
tive, Newcastle and Birmingham being
received while London was on.

Valves. — General-purpese  valves
functioned satisfactorily in the set,
but D.E.5B and D.F.A.4 type valves
gave slightly better results.

General.—Owing to the small num-
ber of controls, this is a splendid set
for the beginner.
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A 3-VALVE SAFETY SET—continued.

carefully for it), there is nothing
further to do in the way of neutralis-
ing.  If, however, you are using a
P.M.4 or one of the other valves of
the small-power type, you will invari-
ably hear this ¢ plop ». of oscillation.
‘When you have found the point, screw
down the upper plate of the neutral-
ising condenser a few turns and turn
the second condenser backwards and
forwards again.

You will probably find the area over
which the ‘“plop’’ occurs has been
reduced. Go on adjusting the neutral-
ising condenser until a point is
reached (probably when the plates are
separated by a 1/16th of an inch)
where rotation of the secondary con-
denser backwards and forwards will
fail to find any ‘“ plop.”” This is the
most sensitive state of the set. In
making the adjustments, do not let
the two plates of the condenser touch,
or you will injure the H.T. battery,
and if H.T. negative should be con-
nected to L.T. positive, you will burn
out the valve filaments. As a safety
precaution it is as well to put a piece
of waxed paper or mica between the
two plates to prevent them coming
into actual contact.

The Local Station

Once this neutral point has been
reached, leave the neutralising con-
denser as it is, connect the aerial and
earth and rotate the two dials until
you pick up the local station. If you
are within eight or ten miles of a
broadcasting station, you will probably
be able to hear the station quite easily
on the earth lead alone, and up to ten
or fifteen miles from a broadcasting
station you should get good loud-
speaker results with fifteen or twenty
feet of wire hooked round the picture
rail. Be sure to use the value of grid
bias specified by the maker of the valve
you are using for the note magnifier.

Having found the local station, try
,placing the switch arm of the aerial
coupler on the different studs. For
each change of stud, retune the first
condenser. One of the studs will give
better results than the others, and
when you have found this point leave
the set permanently so adjusted. Make
a final adjustment of the filament re-
sistance for best signals, being sure
not to turn it on more than is neces-
sary for good signals.

No Radiation

Used on an ordinary outdoor aerial,
you will, of course, get far better re-
sults, but once you have neutralised
the set in the way indicated, you need
have no fear of causing distur{ance to
your neighbours. My own tests of the
receiver showed that using .06 ampere
valves or P.M. 4’s, good loud-speaker

strength for the average room, with
excellent quality, was obtained on an
aerial consisting of fourteen feet of
wire suspended six feet above the in-
strument. The distance from 210 was
approximately .7 miles,

Distant Stations

Used on an outdoor aerial, medium
loud-speaker results were obtained
from Rome without interference from
London (while that station was work-
ing), and after 2L0 had closed down
loud-speaker results were also ob-
tained from Madrid. Birmingham,
Newcastle, L’Ecole Superieure and a
number of Continental stations were
obtained at really good ‘phone
strength and at times of suflicient
strength to give loud-speaker repro-
duction suitable for a small room.

Although not primarily designed
for use on an outdoor aerial, the
above tests are quoted as an indioa-
tion that there is a big reserve of
sensitiveness in the set, sufficient to
give a full measure of loud-speaking
with the smallest indoor aerial within
ten or fifteen miles of a broadecasting
station.

A Family Receiver

Once the set has been adjusted and
tuned it can be turned on or off by
any member of the family simply by
pulling out or pushing in the switch.
The batteries can all be left connected
until a recharge or a replacement is
needed, as neither L.T. nor H.T. cur-
rent is consumed when the switeh is
“off  (in). The tuning positions will
remain constant unless the wavelength
of your station is changed, so that this
set is truly a family receiver.

For Daventry, a second aerial coup-
ler will be needed for this waveband,
and for the transformer a No. 150 in
the left and a No. 200 in the right, or
the Gambrell equivalents. The neu-
tralising condenser adjustment need
not be changed.

Elstree Test Report.

The following is a summary of the
report made on the receiver by The
Wireless Constructor laboratories: —

Operation.—Very simple,

Selectivity.—By suitable choice of
the tapping on the aerial coupling
ooil the receiver could be made fairly
selective.

Reproduction, etc. — Good loud-
speaker strength on London, even on
an indoor aerial. Tone clear, No
sign of oscillation over whole tuning
range once the neutralising condenser
was properly adjusted.

Stations Received.—London, New-
castle, Bournemouth, and nearly all
the other main B.B.C. stations, and
many Continental stations.
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WONDERFUL LOW-LOSS
v Y STRAIGHT LINE
FREQUENCY

CONDENSERS

Including knob and dial as sketch,
With Vernler,

00037/11 0005 8/6

WITHOUT VERNIER,

0003 5/11 0005 6/6

Supreme SELECTIVITY, Each sta-
tion has a CLEAR TUNINGSPACE.
CROWDING entirely ELIMIN-
ATED, SIMPLIFIED tuning. DIS-
TINCT and DEFINITE Radio recep-
tion. PRECISION workmanshjp.
HEAVY 'BRASS VANES. Pigtafl

POST 6d. SET,
connection to rotor gives sileat working.

CALLERS ! &P

LINES,

POST ORDERS not less than 5/- in value plus 9d. FOR
POSTAGE will be executed from THIS COLUMN FULL
POST LIST FOR POSTCARD.,

ACCUMULATORS.—Ignition capacity. 2v. 40 amp.,
7/11; 2 v. 60 amp,, 9/6 ; 2 v. 80 amp., 12/6 ; 2v. 100 amp.,
15/11; 4v. 40amp., 16/6; 4v. 60 amp., 1811; 6v.
60amp., 27/6; 6v. 80 amp., 85/11. SPECIAL CHEAP
LINE~—4 v. 40amp,, 13/11; 4v. 60amp., 17/11; 6v.
60 amp., 26/1 EBONITE PANELS, 8/16.—For crystal
sets, 6 x 6,1/-;7x5,1/2; 8x6,1/6; 9%6,19. EBON-
ITE CUT TO 8]ZE.—While you walit, or posted. Best
“Grade A® 3/16 at {d. In., } at {d. 8q. in, Special
Price Large Sizes. AMERICAN TYPE VARIABLE COK-
DENSERS.—L0% Loss Model, Square Law, with knob
and dial, ,0003, 4/8 .0005, 4/11. With Vernier, 1/- each
extra. AMERICAN BOXES, all hinged lid, and
ba. rd. Solid Oak,12x 8, 10/6; 16x 8, 16/11; 18x8,
18/11. Wood Covered Leatherette, splendid value, 12 x8,
8/8; 16x8, 11/6; 18x8 12/6. Many others stocked
for callers only. HEADPHONES. 4,000 obhms.—N. K.
Btandard pattern, 8/11, ERICCSON CONTINENTAL
4000 ohms, eample for 8/11. L.F. TRANSFORMERS.—
Standard Ormond, 12/11. * Klydta{." 5-1, 7/11 ; Croix,
6-1, 4/6 ;" Wates® Bupra Pattern, 7/11. COIL PLUGS.—
Ebonite shaped brass sides, 2 for 1/2, with fibre, 2 for
1/3. Btandard 2 for /-; ' Kay- Ray" w  Loss
Nickel sides, 10d.; Back of Panel 2-way coil stands,
2/6, 4/11, 5/11. 2-way standard ext. handles, 1/8,
1/9. All makes stocked. H.T. BATTERIES Special
60 volts, 6/6, 6/9, 6/11. 66 volt' Empire, Zaza, 6/11
ea.; 9 volt grid bias, tapped 1} various makes,
1/, 1/11, 2/-. All EVEREADY stocked. PLUGS
AND JAORS.—Single open, 1/4; Single closed, 1/11;
Donble C,, 2/6; 8. Fil., 2/2; D. Fil, 2/11; Plug, 26.
VALVES.—For Unidyne Circuit, Phillips 4-pin, 8/11;
Thorpe K.4 (5-pin), 8/11; 6-pin Valve Holder, 1/-.
RADIO MICRO.—Power 4 v.,8/11. SBPECIAL. .06,” 6/1L
DUTCH.—.063 to 3.5, 7/6 ; Power 4-5,9/6. D.0.C. WIRE
thb, 20g.,0d.; 22g., 1lo0d.;24g,11d.; 26g., 1/-:;28
g, 11; 80 g., 1/2. TinCopper round, { 1b., 16, 18, 20, 22,
1/~ reel. Bus Bar 1/16 square 2ft. lengths, 2 for 2d.
VALVE HOLDERS.—Cheap line, 8d.; Ebonite standard,
1/~; Excelsior, 1/~; Anticap, 1/~; Baseboard Nickel
legs, 94d., 10d., 1/- each; Lotus, Benjamin, Bterling,
Bowyer-Lowe, Magnum,etc. BRASS PARTS.—Terminals.
nut and washer, W.0. Pillar, phone, doz., 1/~ Nlckel
Ditto, doz., 1/8. 8tuds complete, { x &, doz., 8d. Valve
sockets, doz., 1/3. Spade or Pin screws, doz., 8d. Spade
tags, doz., 2d. Nickel Soldering Tags, doz., 8d. Spades,
Red and Black, 6 paira, 1/8. Switch Arms, 1 in. arm
Brass, 8d. ; Nickel, 104d.; Ditto 1{ in., arm, 8d. and 94,
Battery Clips, 6d, doz. Ormond screws, 4 and 6 B.A.
with nuts, 6d. doz. CRYSTALS. Shaw's genuine Hertrite,
8d., 1/~. AERIAL EQUIPMENT.—Insulated Rubber
Stranded Lead-in, per 10 yds., 1/3. Lead-in Tubes, 8d.,
10d., 1/~. Twin Flex. Marone, 12 yds., 1/4. Ditto, Red
and Black, 12 yds., 1/8, Minlature {win silk, 12yds., 1/—
Heavy stranded Lead-in, 6 yds, 2/~. Copper Indoor, 49
strand aerial, 100 ft., 1/8, heavy, 2/3. Insulated hooks,
6 tor 8d. Copper Earth L1
BATTERY BOXES 63-v. Metal take 14 batteries, 3/0.
Leatherette ditto, 2/11. Both fitted clips. Battery Testers,
4d. Bullseye Buibs, 3d. SUNDRIES.—Adhesive Tape, 4d.,
8 drills, 1/3. 5 spanners, 6d. Taps 0, 2, 4, 6, B.A,, 1/11.
Hcrewdrivers, 84, Breast drills, 0-} chuck, 3/11, Screw
Wander Plugs, 3d. pair. Extra quality, 44d. and 6d. pair.
Valve windows nickel, 4d, and 6d. Basket coil holders,
104d., 1/-. 6 ft. phone cords, 1/~ 1/8, 1/8, Loud Speaker
Cords, 1/8, 1/11. Empire Tape, 12 yds., 6d4. Panel
bracke,ts @in., 10d. pair. DETECTORS.~—Encloged,
1/-, 1/3, 1/8, 1/9. " Kay-Ray' Micrometers, 2/~, 2/3.,
Ditto, Permanent, 2/6. COILS.—Mounted inductance,
25, 1/-; 35, 1/4; 50, 1/8; 76, 2/~; 100, ®/—-; 150, 2/4;
200, 2/8; 250, £/10; 300, 3/2. MOUNTED AIRSPACED.
—25, 1/2; 35, 1/4; 60, 1/8; 75, 1/11; 100, 2/-; 130,
2/6; 200, 2/10; ‘250, 3/—; 300, 3/8; 400, 3/6, Bet of
3 O'Keefe Patent unmounted 28, 35, 80, 75, 100, 1/9 set.
FILAMENT RES.—" Kay-Ray " Dual, 2/8 ; 6 or 30 ohms,
2/-. Potentiometer, 2/6. VARIOMETERS.—Ebonite
Ball Rotor. 8/11. Standard, 1/9, 1/11.

WEST END STOCKIST of Ormond Bowyer-Lowe, Brunet,
N. & K. Dubilier, Edisun Bell, all makers leading lines,
Bets of Parts quoted for cheapl'y. Make out list. 8end
for particulars of our exchange department.

K. RAYMOND

Hours 9-8
S 99 97 & 28a, Lisle St.,
Phone: Leicester Sq , W.C.2.

GerrardBaurs Back of Daily’s Theatre,

Nearest Tube, Leicester Sq.
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uy It To-day! 1/6

To possess the Radio Press Year Book is to have at your
elbow the facts and figures essential to your hobby.
The brief summary given here gives only a very
slight indication of the value of this book to you.

SPECIAL ARTICLES BY EXPERTS.

LISYENING TO AMERICA. By Capt. A. G. D. WEST, M.A,,
B.Se., known to all as the B.B.C. engineer in charge of the
reception and relaying of American broadcast.

SOME FACTS ABOUT VALVE FILAMENTS,
H. L. CROWTHER, M.Sc.

GETTING THE BEST FROM YOUR AERIAL. By Capt.
Jack FRrosT, of the B.B.C.

Is your aerial as efficlent as it can possibly be ? This article
will give you numerous hints on its erection, insulation, and
other practical matters.

LOW-FREQUENCY MAGNIFICATION. By Capt. H. J.
Rouxp, M.C., M.LLE.E.

The name of Captain Round, of the Marconi Company,
is familinr to all, and articles emanating from his pen are at
once authoritative and practical. This combined technical
and practical knowledge is compressed into a brief talk on
this important phase of Radio Reception.

CONTROLLING OSCILLATION IN H.F. AMPLIFIERS.
By Major JAMES ROBINSON, D.8c., Ph.D., F.Inst.P.

The causes and effects of oscillation in the I.F. stages
give experimenters much thought and worry. Careful study
of the facts set out here will help you to solve these problems.

By Capt.

WHAT IS COIL RESISTANCE? By J. H. Rev~er, B.Sc.
(Hons.), A.C.G.I, D.I.C, A.M.I.LE.E.

Discussing the best size of wire to use for your tuning coils,
this article gives much additional Information hitherto very
difficult of access to the ordinary reader.

USEFUL DATA.
Valve Section.

Full particulars of all the leading types of valves are given
in this section. Thelr working characteristics are given in
detail, and the respective makers' curves are included for the
first time between two covers. :

Call Signs.

We have here collated the most up-to-date and compre-
hensive list of Amateur stations yet published, and a quantity
of useful miscellaneous information in the most practical
form for ready reference.

Wireless Calculations Made Easy.

This section places at the disposal of all the few calcula-
tions which may be considered essential to the proper enjoy-
ment of wireless as a hobby.

Workshop Section.

Soldering, wiring, drilling—in fact, every operation. in the
construction of a receiver is described in this section., In
siadglitilol&, Jnuch useful data on drill sizes, wire tables, etc..
8 included.

Obtainable from all Newsagents, Booksellers and Bookstalls or direct
from Dept. W., Radio Press Ltd., Bush House, Strand, London, W.C.2.
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"TERMINALS

so arranged that they allow you to choose over a range of

ratios and three impedance values, which means that you can

be absolutely certain that this transformer will be suitable for
any valve or any circuit you may have in use.

Most people think their set the best until they hear something better.
They are told by all the technical Press that the quality of reception may
be improved by using transformers of different ratios, in certain stages
of the amplifier. To prove this yourself, means purchasing several
transformers, which is costly. The riew ** R.I.”’ Multi-Ratio Transformer
will solve the problem for you once and for all. For an extra 2/6 you
get not only a transformer of equal efficiency to the well-known standard
** R.I.”’ model, of which some 600,000 are in use, but, in addition, the oppor-

tunity of trying the effect of six other ratios, with any type of valve
available.

TRY IT YOURSELF ; do not just believe what we tell you: You will
learn more about the possibilities of improving reception by an evening
spent with the new Multi-Ratio Transformer than by any other method.

THE six terminals on the new R.I. Multi-Ratio Transformer are

Price 27/6
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