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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
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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.
724

June, 1926

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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+ = siderable experi-
— 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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: CHOOSING AND USING |
% YOUR CRYSTAL DETECTOR |
i The crystal holder—Wood’s metal —Catswhiskers—Contact pressure— %
D Metals to use—Enclosed and permanent detectors. =
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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 le<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>