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THE WIRELESS SEASON.

EPTEMBER has come 1o be regarded as the opening
S month of the wireless season. As time goes on the
seasonal aspect hecomes lrss pronounced because the
indispensability of wireless throughout the year is coming
to be recognised more and more
and it is no longer regarded as
principally a winter pastime.

The opening of the wireless
season this vear is to be heralded
by the Wireless Exhibition at the
Roval Albert Hall, conducted
under the auspices of the National
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Pracrica, Crystan OscriraTor ... 275
By L. L. Barnes.

The Need for Explanatory Literature with
Apparatus. .

Too often it happens that purchasers of apparatus are
disappointed, not because the quality of the set or com
ponent is unsatisfactory, but solelv because the manufac-
turer has assumed that the operation of a set or the correct
use of a component does not
require any explanation from them.

[N

Much might be said regard
—— ing the sale of sets without prope:
073 descriptive and explanatory litera-

ture to guide the puichaser in
operating, and the attitude of
many manufacturers of components

Association of Radio Manufac- Britrse AMaTEUR’S  TELEPHONY might be similarly criticised, but
turers and- Traders.  Amateurs Recorp 280 for the moment, as a particular
and enthusiastic home-constractors, Thue Worrp's TLargesT BRoad- instance, we will make reference
who form such a great and CASTING STATION 081 only to that essential component,
enlightened section of the vast . y the valve.
body of listeners. in this ey NovELTiss FrRoM Oun REaDERs ... 283

p y CurrexT Topics 285 The Special Case of Valves

are eagerly awaiting the manufac-
turers’ display of new apparatus.
It is reasonable for them to sup-

SINGLE VALVE Broancast RECEIVER 287
By A. R. Turpin.

Valves as distributed Ly the
manufacturer are usually labelled

pose that there have been improve- “H.F.”” or ‘ Detector’” or
. ] BRroapcasTt BREVITIES %1 a0 <y -
ments in the design of such parts L.I.)” and an average figure
as tuning condensers, coils, trans Crystar DETRCTORS 293 given for the plate impedance and
formers, chokes, and valves. and By I'. M. Colebrook. amplification factor with the fila-
that new gadgets are Deing NEW APPARATUS 297 ment and plate operating voltages.
brought out, whilst a .\vnle variety Trreing i S Tanwn., v o8 The amplification factor and im
of sets of new types is cerfain to , pedance are usually taken around
appear for the first time. Indeed, ReADERS” PROBLEMS 299 zero grid potential, wigh a rela-
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we have already had the oppor-
tunity of examining many of
these, and note with pleasure the extent of technical pro-
gress made, influenced to mo small -extent, we helieve,
by the technical articles- which appear in T'/e Wireless
World.  But is the provision of improved apparatus the
whole duty of the manufacturers? Is it not equally their

responsibility to provide the fullest information to enable

the public to choose and use their

correctly ?
3

products
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tivelv large plate voltage. Such
] information is, apart from the fila-
ment characteristic, practically useless. 1In the first place
it is invariably found that the I1.F. type of valve is one
of high amplification factor with a correspondingly high
impedance, while the L.}. valve has a lower impedance.
It might, therefore, tie thought that the valve labelled
“H.F.”” is the best valve to use in a high frequency
amplifier, but such is not the case. With the step-up
transformer coupling, which 1s now so widely used, a
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valve with a low impedance (which will have a lew
amplification factor) should be employed, that is, a valve
labelled ““ L.¥.,"" and so on.

Secondly, an amplifying valve is rarely used with its
grid at zero potential and with a high plate voltage. The
grid is given a negative bias, and for each value of grid
voltage there is one value of plate voltage which will be
most economical in plate current. The characteristics of
valves should therefore be given as nearly as possible
for practical operating conditions. To quote the ampli-
fication factor and impedance at near zero grid potential
is wrong, because ‘n general

7
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listeners.  Nothing quite definite is decided as yet regard-
ing the second station for the l.ondon area, as Post Office
sanction has not, we understand, been obtained deflinitely
for this; but in any case it is certain that Daventry will
have its own programme to a greater extent, and will not
Le so dependent as at present on relaying from T.ondon.

The Hayes Station.

Another direction in which interesting developments
are promised is connected with the setting up of the
B.B.C. receiving station at Hayes. The ultimate purpose

is to put the B.B.C. in

it makes the valve appear tg
be a much Letter’ one than
it really is as used in a
receiver.

R

Our Own Method.

We ourselves, when report-
ing on the properties of
different valves, - give the
fullest practical information.
In our reports on valves
tested we state the amplifica-
tion factor, plate impedance,
and plate current at various
plate voltages, with the
correct grid bias. The reader
is then able to see at a glance
how to wuse the valve.
Further, he is able to choose
a suitable valve for the parti-
cular form of coupling he
employs, provided, of
course, that he knows the
characteristics of the coup-
lings. Here, again, it is not
too much to expect that
manufacturers will give the
fullest technical particulars.
In the case of I.F. trans- .
formers the important feature is the impedance of the
primary at a given frequency—the ratio being of minor
importance.

Misjudgment of the Manufacturer.

1t would, of course, be possible to quote other
instances where it is essential that data should be sup-
plied, but the examples given above are sufficient. to
make clear our point of view, and we hope that manu-
facturers will recognise that in supplying such detailed
information they will, at the cost of comparatively little
additional trouble, be insuring against a misjudgment of
their products on the part of the public, brought about
solely through withholding essential information.

\ 000

WHAT THE B.B.C. IS DOING.

“HE importance of an opening season is fully recog-
nised by the B.B.C., to judge from their activities

and the arrangements which are announced for the near
future. We understand that some important innovations
will take place in the matter of the programmes them-
selves because it is recognised that the winter draws more

B 4

TWO FAMOUS WIRELESS PERSONALITIES. Lucien Levi, whose

important patents have recently been upheld in the U.S. courts,

is seen with Dr. Lee de Forest, famous for the third electrode of

the valve, and for his invemiot;isl in connection with the speaking
m.

. the exhibits.

the position of being able
to receive foreign  pro-
grammes for re-broadeasting
from anv of the British
stations. It will be remem-
bered that some time ago
experiments of this nature
were tried in connection with
Continental stations, but in
the absence of adequate
arrangements by the B.B.C.
to carry out this work, it
could not be regarded as any-
thing bevond an experiment.
whereas it is anticipated that
it will be possible in the
future for foreign pro-
grammes to be put on during
the ordinary programme
hours, and, possibly, in-
cluded as a regular feature.

We understand that the
immediate introduction of
this innovation must not be
looked for, although it has
been announced in various
quarters that it will be intro-
duced almost at once. We
understand that the B.B.C.
are anxious not to introduce the scheme until they are
fully satisfied as to its ultimate success.

0000

THE ANNUAL EXHIBITION.

“HI annual Wireless Lixhibition is again to be held
at the Royal Albert Hall this year, from Sep-
tember 12th to 23rd inclusive. There is every indication
(hat this will be an exhibition of remarkable interest, and
readers of 7%ie Wireless 1World should not miss the oppor-
tunity which will be provided of seeing the latest develop-
ments in broadcast receivers and ‘components.  The
apportunity will be taken by the organisers to celebrate
the thirtieth anniversary of Marconi's first successful
experiments in Italy. The issue of 7'ke Wireless World
for next week will contain a special section providing a
guide to the exhibition, with an illustrated forecast of
This issue should be in the hands of visitors
to the exhibition, as it will form a useful indication of
what to see. A second ‘exhibition issue to be dated
September 16th will review outstanding features, special
attention being given to new vroducts.

22
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Details of a Successful
Oscillating and Ampli=
fying Crystal Receiver.

By L. L. BARNES.

UCH interest has recently been aroused in the
encouraging results obtained from the oscillat-
ing crystal used as amplifier, and the writer

has received from all parts of the country and abroad
requests for information and practical detalls of an
amplifying crystal set.

Cne x.onespomlent asks :—‘* . . Where 15 the
“snag’? Why are crystal amplmeh not used in place
of valves? l’resunmbly there are some limitations or other
good reasons for the lack of actual application of rhe
arrangement 5

There is no ‘““snag.”” This syvstem of amplification
merely needs development, and it furnishes an inexpensive
and highlv interesting line of research for the serious
experimenter. It is with this in view that the construc-
tion of the amplifying crystal set is here described together
with hints on the manipulation and suggested lines of
experiment.

13

Layout of the Components.
The photograph shows the general arrangement. Ti
will be noticed that no components are. boxed up or con-
cealed Lehind artistically finished panels, but that all con-

\ i _

Fig. 1.—The circuit diagram.

—
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—
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nections are readily accessible.
consideration in the construction of a set

This is an important
that 1s for

experimental purposes, and not simply a broadcast
receiver.
I'be baseboard may consist of deal, and measures
5
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At the back 1s screwed a similar

1gin. X 11in. x gin.
board having dimensions 1gin. x 8in. x Zin.

The circuit emploved is given in 1'ig. 1, and corre-
sponds to Fig. 3 of a previous article (Z/e WWireless
World, May 6th, 1925), in which the principles of the
action and application of the oscillating crystal were
Lriefly discussed.

Condensers.

Two variable condensers C, and C, are used; the
former is for tuning the primary circuit, and has a maxi-
mum capacity of o.ooos mfd.; and the latter serves the
double purpose of tuning the secondary circuit and pre-
venting the battery from discharging through the induct-
ance. It has a capacity of 0.0003 mfd., and should be of
the  square-law *’ type and fitted with an extra vane for

ernier adjustment.

These condensers (as shown in Fig. 2 and in the
photographs) are mounted on a wooden panel gin. x glin.
x 3in., fixed in a slanting position by means of a fairly
stout $in. brass strip. ‘I'he condensers are mounted sym-
metrically on this pane!, and between them is a double-
pole, double-throw knife switch acting as a series-parallel
switch for the aerial tuning condenser. Holes are drilled
sufficiently large to allow the wire connections to this
switch to pass through, but clear of, the wooden panel.
It must be remembered that, although all components
are mounted on wood, thev must be individually insulated
therefrom.

Inductances.

A two-way coil holder is mounted on the vertical board
at the back of the set, as shown in Fig. 10. The degree
of coupling is a critical factor in tuning, and the coil
holder must, therefore, be fitted with some type of vernier
adjustment. A good range of plug-in honeycomb or
hasket coils should be obr'lmed, suitable sizes bemrr Nos.
35, 59, 75, 100, 150, and 200. But anvone not wish
ing to go to the expense of buving or the trouble of
winding these coils can make good use of the more easily
constructed loose-coupler, with a fair number of tappings
on both primary and secondary. The loose-coupler with

B3
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Practical Crystal Oscillator.—
tPHpings is less efficient .than well-made plug-in coils, but
in some respects more convenient for this purpose.

Crystals.

The detecting crystal D should be of a more orless
permanent type; the R.I. *“ Permanent Mineral De-
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SEPTEMBER 2und, 1925.

of fine copper or Lureka wire of about No. 36 S.W.G
to make very light contact with the crystal.

The hair-spring of a small clock answers still better,
the end being cut off -obliquely (if the spring is of the
ribbon type) to give a sharp point, and bent round as
shown in I'ig. 3—a troublesome business, but well worth
the time expended.

A ““ Mic-Met 7’ detector is the most convenient
type, though ‘‘detector * is hardly the correct
word. Let us call it the “crystal booster,”

a% R \\‘\\\\\\ 4\
. ‘}\\{.\‘&,\.\:“\ - 2%
> W 4. \
=4 %.' 1 L Py
~ X ?‘
T . A
ax i
A%k L
o == e e il e o o

Fig. 2.—Method of mouating the variable condensers.

tector ’’ can be recommended, and the Perikon combina-

tion of zincite and copper pyrites is quite suitable, as a
high-resistance detector is needed in this circuit.  In-any
case a detector employing a
metal catwhisker should be
avoided here. The detector
1s fixed to an ehonite base
and screwed down in the
position shown in Fig. ro.

The oscillating crystal 7.
consists of zincite and has a
steel contact. It is unfortu
nate that not all zincite
crystals will" act as oscilla-
tors ; but usually one of dark
red colour possesses some
sensitive points. A zincite crystal is improved by fusing
in an arc, but many unfused specimens are quite satis-
factory, and the very act of using them causes minute
arcs to occur at the point of contact which tend to fuse
the surface, with the result that the crystal becumes more
and more sensitive with use.

The steel catwhisker can be made by soldering about
{in. of the pointed end of a needle on to a small spiral

Fig. 2.—Steel hair-spring cat—
whisker for the crystal oscil-
lator.

—

B RUBBER

-EBONITE
i

Fig. 4.—Anti-vibration mounting for crystal oscillator.

B 6

illustrated in Fig. 4.

¢

therefore, as distinct from the °“ crystal detector,”” which
is used solely for rectification.

The crystal booster is mounted on rublier sponge or felt
to prevent vibration. The best scheme of mounting is
Two strips of stout rubber, each

siin. long x &in. wide and thickness about }in. (depend-

1000 OHM
TELEPHONE

THIN
BRASS STRIP

Fig. 5.—~Method of mounting telephone bobbins for stabilising
resistance.

ing on the consistency), are attached to the underside of
the cbonite base of the booster. and the ends doubled
back and holted to the back of the set. as indicated in
Figs. 4 and 1o. The result is very satisfactory, as the
adjustment of the contact on the crystal critical though it
is, remains stable for several days.

It is imperative that this precaution should be taken,
as readjustment of the oscillating crystal is much more
troublesome than that of the ordinary detector. Tor the
same reason, leads to the crystal booster mufst be of fine
wire (sav No. 36 S.W.G.), or, better still, thin rubber-
covered flex.

Resistances.

The shunt S (Fig. 1) consists of about two yards of
No. 40 S.W.G., S.S.C. Eureka resistance wire wound on
ebonite. This shunt is introduced by means of a switch

12
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Practical' Crystal Oscillator.—
placed immediately above 1t. Its function has heen de-
scribed in the previous article alreadyv referred to.

R is a stabibsing resistance of 1,500 to 2,000 ohms.
It can be wound on a strip of ebonite with fifty vards
of No. 40 S.W.G., S.S.C. Eureka wire, or, more simply,
can consist of two 1,000-ohm telephone bobbins. Thes:
bobbins can be obtained very cheaply, and should be
threaded on a short length of thin brass strip, which is
then bent in-the manner shown in Fig. 35, and screwed
down, as indicated, to one side of the crystal hooster,
about 6in. from the right-hand edge of the vertical board.

TOTAL 273 TURNS

D—\\\ %39?39 39 39539?39;

The shunt S
is placed

Fig. 6 —Tappings for potentio-
meter shown in Fig. 8.

Fig. 7.—Tappings for variable
resistance shown in Fig. 8.

TOTAL 174 TURNS

e
about 3in.
from the

bottom, as
shown in }ig. 10.

In series with R is the variable resistance V (I7ig. 1).
having a maximum resistance of about joo ohms, while
P is a potentiometer having a resistance of joo ohms.
‘¢ Zenith ’’ rheostats are ideal for use here, as it is im-
perative that the sliders should always maintain perfect
contact with the wire, and home-wound rheostats are
usually somewhat faulty in this respect. These variable
resistances are placed side by side on the baseboard to
the right of the condensers, as shown in the photograph
and the wiring diagram (Fig. 11).

Those readers who preter to construct their own
potentiometer and variable resistance are advised to
employ the following methods :—

Switch arms and studs are used in place of sliders
tappings being taken at the points indicated in Figs. 6
and 7. The resistance wire is No. 36 S.W.G. enamelled
Eureka—one ounce will he ample. Tt is wound on a

well-shellac-varnished cardboard former 2in. in"diameter
Start #in from one end, and wind on

and 7lin. long.

Wireless
World
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273 turns, making a loop for tapping at every 39 turns
(see Fig. 6). This forms the winding for the potentio-
meter.

Separated from this Ly lin. are 174 turns with loops

variable resistance
windings employing switch arms and studs instesd of slider.

Fig. 8.—Rear view of potentiometer and

for tappings at the points indicated in Fig. 7. This fayms
the variable resistance V.

An chonite strip 83m. x 3in. x 2in. is drilled to take
three switch arms, the first and second each with eight
studs, and the third with six studs. It i1s essential that

s"g'-l Y61 e —2% 2% ;

) 8 T B B8 B
& &, A o
A A s A A Al A A Al
S an it D1 B et e o i o
Lagee ] T Tt/ T A T8
g L == —q - )

Fig. 9.—Details of terminal strips. These are cut from lin.

ebonite and the sizes of holes are as follow: A, 5/32in. dia. for

No. 4 B.A. terminals; B, lin. dia. and countersunk for No. 4
WwWood screws.

good laminated switch arms be used and that burrs Le
removed from the drilled ehlonite before inserting the
studs, and also that the studs are sufficiently clpse to-
gether to ensure that the switch armis do not break con-
tact with one stud before en-
gaging with the next.

The tapping loops are

p——

scraped clean, and short
lengths of No. 36 S.W.G.
D.C.C. copper wire soldered
on to connect them to the
appropriate -studs.

The ebonite strip, together
with two pieces of wood,
each 4in. x 3in. x Yin., are
assembled to form three sides
of a box (sece I'ig. 8). The
cardboard cylinder carrying
the windings is fixed as
shown, and the whole
screwed down to the base-

- 19 e

Fig. 10.—Layout of components on vertical board at back of set.

by reference to Fig. 11.

4

board to the right of the con-
densers, bv means of right-
angled brackets.

e L S

Components may be identified

B 7
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Practical Crystal Oscillator.—

It will be. found that oscillation can be controlled very
successfully by these resistances, finat adjustment being
made with the third switch arm.

Switches.

Resides the series-parallel switch already described,

Wireless
Waorld

SEPTEMBER 2nd, 1925.

Terminals.

All components should, as far as possible, be fitted
with terminals rather than soldered connections, as this
enables temporary changes to lie made in the circuit,
shoulil such be required in the process of experiments.
Besides these connections, terminals are required for the
earth, aerial, telephones, and battery connections.  They

—

©
5
& o

Fig. 11.—The wiring diagram. The parts are lettered to correspond with the theoretica! diagram, Fig 1

three switches shown at 1., M, and N in the circuit dia-
gram are required.

L and M are small single-throw knife switches, mounted
on ebonite, and N, which introduces the shunt S, and is
only used momentarily, can be some form of simple tap-
ping kev made from a piece of springy brass, strip, or.
for the sake ol svmmetry, can be a knife switch similar
to L and M.

The positions of these three switches are given in
Fig. 10

pah]

are arranged on Lin. ebonite at the top of the vertical
back of the set—the aerial and earth terminals to the left
of the coil holder, and the remainder above the switches.

Suitable dimensions for the terminal strips are given
in Fig. 9. The terminals should be appropriately narked
“ Aerial,”” ¢ Earth,”” ‘" Phones,”” ‘‘ Potentiometer,’
and + and —, as indicated in l'ig. 11

Batteries.

Only four flashlamp batteries are required, there being

15
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Practical Crystal Oscillator.—

no necessity for accumulatars, as normally the maximum
current does not exceed 3 or 4 milliamps. One battery is
connected to the two terminals marked ‘¢ Potentiometer,’’
and the remaining three batteries are in series and con-
nected to the two other terminals marked + and -—.
When the voltage of these three batteries has fallen to

10 or 17 volts, it mav be found necessarv to connect up
a fourth in series with them.

Particular attention must be paid to polarity, as stable
oscillation is much more readily established when the

General view of the complete

279

zincite of the crystal hooster is connected to the positive
pole of the battery, and the steel contact to the negative.

Wiring and Testing.

Wiring up is carried out in accordance with }ig. 11
in the usual manner with bare tinned copper wire of
No. 16 S.W.G., except in the cases of the movable plug
R of the coil holder, and the crystal booster, where
light rubber-covered flex is used.

This should present no difficulty, and the only
necessary fest is to ascertain smooth working of
the potentiometer and variable resistance. This
test is performed by donning the headphones,
which should be of high resistance (4,000 to
8,000 ohms), and putting the two crystals of the
detector into contact (not necessarily at a ‘* sensi-
tive 7 point); the steel cat-
whisker and the zincite of the
crystal booster are placed ont
of contact with each other, and
the condenser (', 1s temporarily
shortecd.  No coils are fixed in
the coil holder. The whole or
part of the hattery is connected
up to its proper terminals, and
the switches I. and M closed.

On moving the sliders of the
rheostats (or the switch arms in
the alternative arrangement),
the absence of loud clicks will
indicate that the moving con
tacts are in good order.

The potentiometer is then
adjusted to about its mid-
position, and the switch L. opened, followed by the switch
M ; in each case a loud click will he heard in the tele-
phones it the wiring is correct.

(ZTo be concluded.)

receiver.

ARTILLERY

CONTROL

BY WIRELESS.

Wireless is being extensively nsed during the army manceuvres.

8

: One of the mobile wireless stations for communication betweea
the observing aeroplanes and the guns can be seen in the photograph.

B¢
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2NM'’s Voice Heard in New Zealand.

4 l VELEPHONY with the Antipodes is the new record
established by Mr. Gerald Marcuse (2NM), of
Caterham, Surrey. On eight consecutive morn-

ings Mr. Marcuse has conversed by wireless telephony

on 45 metres with Mr. F. H. Schnell, who is at present
in charge of the short-wave experimental equipment on
board the U.S.S. *‘ Seattle,”’ in Wellington Harbour,

New Zealand. Mr. Schnell replied in Morse.

The story of how Mr. Marcuse came to venture upon
telephony tests with a vessel ‘‘ down under ’ is one of
exceptional interest. Encouraged by reports from all
parts of the world on his go-metre transmissions, and
requests from New Zealand and Australia ‘‘ to try tele-
phony,”” 2NM determined to instal the necessary gear.
Although presenting several difficulties on 43 metres, it
was decided to make use of a master drive. An equally
important question was the choice of a suitable aerial,
and after many experiments with different types, a
deciston was made, and never regretted, in favour of the
Hertz antenna and radio frequency feeder.

The, first practical telephony tests were made in co-
operation with 1DH in Mosul. Excellent results were
obtained at night, and_the success was repeated in day-
light, every word being received cleaMy. Shortly after-
wards, Mr. Schnell, on board the ‘‘ Seattle.’” then 400
miles east of Sydney, called up 2NM and invited him
to try telephony. The new apparatus was put into
action, and in spite of heavy atmospheric disturbance,
Mr. Schnell reported reception of most of the speech as
O.K. When the °‘‘Seattle’ arrived in Wellington
Harbour even better resuits were obtained. An amusing
feature of the tests was the incredulity of the ‘‘ Seattle’s
commander, Captain Crosse, who at first regarded the
affair as a joke on the part of a New Zealand amateur.
He was subsequently convinced !

Perhaps the miost important observation made was the
absence of any night distortion, despite the low wave-
length. Tt was noted, however, that the best results
were forthcoming when both stations were in bright
sunlight.

TELEPHONY WITH THE ANTIPODES. A new photograph of the telephony transmitter and receiving apparatus at GZNM, owned and
vperated by Mr. Gerald Marcuse, whose feat in communicating by telephony with New Zealand has created a new amateur record.

B 10
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The equipment is descriked of the
new ‘‘super-power’  American
troadcasting station WE&Y. An
input of 50 kilowalls, twice the
nltimate power of Davenlry, and
on a wavelength of 379 metres,
brings the station willin fairly
eusy receplion of broadcast lis-
leners in this counlry when using
mulfivalve Experimental
{rensmissions have already

sels,

comunenced.

radio dJevelopment laboratory for research on

wavelengths from 35 to’ 3,000 metres and with
power from 5§ watts to 1oo kW. has been constructed.
In view of the meagre ddata at present available relatin
to telephony transinission as applied to broadcasting, the
General Electric Company of America intend to under
tuke a systematic study of transmission phenomena, and
in the solution of existing defects in broadcasting will
imvestigate the suitability of short waves and long waves
on low and intermediate powers. Tt is obvious that the
use of a high power station in providing increased energv
at the receiver will raise the level of signal strength above

@N a site near Schenectady in the United States a
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noise, and should to some extent tend to decrease the
effect of static and other disturbances.

['he principal work, however, 1s the development of a

super '’ high power station operating with a normal
mput of 50 kW. which is.many times more powerful than
anvthing vet attempted. This 1s undoubtedly the largest
and most powerful broadcast transmitting equipment in
the worlde

The Aerial System.

To facilitate experimental work with various aerial
svstems, thres steel towers, two of which are shown in
the accompanving illustration, each joo feet in height, are
arranged in the form of a

A 2

“
g
" %

triangle so that many dif-
ferent types of aerials can
Le erected. A fourth steel
tower, 150 feet in height, is
available for smaller aerial
structures. while twe 8o foot
masts are used to carry the
aerials of a short wave set
and are constructed of wool.
The normal wavelength for
hort wave working is 109
metres.

Transmitting Equipment.

The largest ot the four
station buildings houses the
power  equipment,  high
voltage rectifiers and modu-
lating  equipment for the
station.  There are three

The modulating equipment.
cooled valves,

I

The three panels on the left each carry a group of 20 kW. water-
The low frequency amplifier panels can be seen on the right.

rectifying sets, each having a
capacity of 150 kW. at

B 13

wwWWwW americanradiohistorvy com


www.americanradiohistory.com

Wireless
Worla

282

World’s Largest Broadeasting Station.—

15,000 voits for plate current supply. The modulating
apparatus may be connected with any of the smaller
buildings by means of overhead transmission lines so that
speech and music obtained from the studio at WGY may
be caused to operate any of the transmitting equipments.
* An unusval provision is the inclusion of a dark room
in the main building for developing oscillograph films
recording modulation. The valves on the high power
set are water-cooled, the water cdrculation being maintained
by a pump having a capacity of 150 gallons per minute.
A water circulating system is available also in the smaller
buildings, and is connected by underground pipe lines

The power reclifying equipment.

which incidentally provide an excellent means for cooling
the water. Cooling is also facilitated by means of a
tubular radiator and air draught.

Plate voltage supply is obtamnable from a 12,000 volt
D.C. generator in addition to the rectifiers already men-
rioned, though the D.C. machine is available essentially
for supplying the master oscillator valves and other low
power equipment. Generators supplying 4,000 volts and
2.500 volts are used for plate current supply of the
smaller valves.

B 1y
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The Alaments ot all valves are heated by D.C. derived
from generators of joo and 1,000 amperes capacity at
a potential of 33 volts. These machines are constructed
for a minimum ripple.  Two high power experimental
transmitters are already in eperation, one operating with
a power of so0 k\W. on a wavelength of 379.5 metres
(WGY and 2XAG), and the other employing 40 kW.
on a wavelength of 1,560 metres (2XAH).

Local Interference.

Some apprehension has been felt by the Department of
Commerce as to the use of these appreciably higher
powers for broadcasting in view of interference by

‘The genegator on the right is for filament heating of the rectifier valves, and has a capacity of
1,000 amps at 33 volts.

jamming, particularly in the immediate vicinity of the
transmitting stations. It is for this reason that the
experimertal equipments are located several miles from
the city of Sthenectady, so that the intense field in the
inmmediate locality will not interfere with. the reception
of other programmes in the densely populated area of
the town. It is this consideration which probably caused
the B.B.C. in this couniry to build the high power
Daventry Station in- a rural district instead of in the
vicinity of one of the larger towns in the Midlands.

2
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A" Section Devoted to New ldeas and Practical Devices.

TRIP RELAY.

"ITTHE relay is fitted with two dis-

tinct windings; the operating
coil O and the retaining coil R. Coil
O is of high resistanee and is included
in the recewving circuit.  When a
current is passed, the contacts T and
M are closed and current from a ocal
battery energises the coil R and
breaks the circuit bhetween T and B
until the circuit is broken by depress-
ing K. Thus a transient current in O
will open the contacts T and B until
the local hattery is exhausted. A
buzzer or lamp X may be connected
in the local circuit to indicate when
the relay is open.

BATTERY

Trip relay, suigahle for use with auto-

matic call devices.

The relay is capable of numerous
applications. _ For instance, it could
be used in conjunction with the call
device described in the issue of this
journal of June 1oth, 1925, or the
protection device for a Weston relay
mentioned on page 278 of the issue of
April 8th, 1g25.—P. J. P.

0000
CRYSTAL DETECTOR IMPROVEMENT.

There are many crystal detectors in
which the universal joint consists of a
solid ball with a projecting sleeve
slotted to give an even pressure to
the sliding rod carrving the cat-
whisker. In time the rod works loose
and it becomes necessary to dismantle
the detector in order to sjueeze up
the sleeve and renew the pressure on
the rod.

10

Detectors “of this type may -be
greatly improved by cutting oft the

SAWJCUT

joint-in a crystal
detector.

Self-adjusting ball
projecting sleeve after making a saw
cut in the ball along the axis of the
centre hole.  The saw cut in the ball
must he made before cutting oft the
sleeve, otherwise difficulty will be
experienced in holding the ball in the
vice. The two halves are then re-
assembled in the detector on either
side of the adjusting rod, when it will
he apparent that the brass retaining
spring will automatically keep the
pressure equalised and give a smooth
action to the adjustment of the cat-
whisker.—C. T. W,

cooo

LOW CAPACITY VALVE HOLDER.

Ordinary four-pin valves can be
used for short wave reception pro-
vided that a mounting is used which

Valve holder for use with four-pin valves
on short wavelengths.

www americanradiohistorv com

gives high insulation and a low capa-
city between the connections.  An
excellent design fulfilling these con-
ditions is given in the diagram.

A circular hole about 1§in. dia-
meter is cut in a piece of ebonite 2in.
square and }in. thick. The valve
sockets, which may be shortened if
desired, are fitted to the ends of four
flat strips of hard-rolled brass, 1din.
% hin. x f&in.  The strips are then
screwed (o the corners of the ebonite
base after marking the position of the
screw holes with a valve inserted in
the sockets. Finally, leads are sol-
dered to the ends of strips which pro-
ject to form tags.—A. R.W.

ocogo

NON-MICROPHONIC VALVE
MOUNTING.
Ihe valves in receivers (litted with
ordinarv valve holders may be iso-
lated at least from violent mechanical

Coil springs used to protect valves from
mechanical shocks.
shocks by fitting tapered coil springs
over the valve legs before they are in-
serted. The springs may be wound
with hard-drawn brass wire on the
point of a knitting needle or on a
mandrel speciallv tapered for the pur-
pose.  Due allowance must be made
in. the diameter of the mandrel for
expansion of the coil when it is re-
leased. Before fitting to the valve
legs, a few turns in the centre of the
B 15
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coil are pulled out to prevent trans-
mission of longitudinal vibrations
through contact between the coils.—
A.C.D.

o00CO

TELEPHONE PLUG CONNECTIONS.

« Several pairs of telephones may be -

connected in parallel with a single
telephone plug by means of the
terminal device illustrated in the
diagram.

A strip of %in. or §in. ebonite
holted to the end of the plug carries
two terminal heads into which the tag

Multiple terminals for telephone plug
connections.

connections of the telephones are
forced. An annular ring on the under
side of each terminal head contains a
tubber ring which forces the tags
against the sides of the small holes,
thus making a firm and silent contact.
One terminal head is connected to the
ball contact on the plug and the other
to the sleeve.—W_ F.

[oleRele]
COIL TAPPINGS.

Instead of using twisted loop con-
nections in conjunction with a radial
switch to tap a cylindrical inductance
coil, it is convenient to make use of
“Clix " terminals or /plugs and
sockets of similar design.

Before winding the coil, holes are
drilled in the former at suitable in-
tervals to take the sockets, which are
held on the inside with a lock-nut.
‘The lock-nuts are not finally tightened
up until the winding of the coil has
been completed. In winding the coil,
the insulation is hared for a short (lis-

AN

tance at each tapping point, and a’

single turn is taken round the socket
which may then be tightened up. The
plugs are attached to flexible wires so

B 16
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that tappings may be taken from any
part of the coil. 'The method should
be particularly useful in building in-
ductances for transmitters with a
power input of not more than 10
watts.—W. H. D. '

0000

CUTTING SMALL SCREWS.

[t is difhcult to hold screws in the
vice without damaging the thread,
and, if held by the head, there is not
enough surface to prevent the screw
from twisting round under the weight
of the saw.

A practical solution of the difficulty
is to make saw cuts in two large nuts
of the same thread and to thread these
on to the upper portion of the screw.
The nuts are held in the vice with the
saw cuts uppermost, and grip the
screw firmly without in the least
damaging the screw thread. Iurther,
the Lurr left by the saw will be, re-
moved when the nuts are taken off the
screw.—G. 12, M.

GCoo0

MULTI-LAYER COIL FORMER.

The process of removing a multi-
layer coil* from its former is consider-
ably simplified if the centre piece is
built up from three discs. Before
winding the coil a section of card-
board tube about £in. in width is
slipped over the plain centre section
of the former. The two outer discs
are then placed in position and the

Sectional former for winding multi-layer
coils.
spokes inserted. It will be at once
apparent that the spokes may be stag-
gered or set in line according to the
type of coil which it is required to
produce. When the coil is finished,
the pegs and the two outer discs are
removed, when the centre disc can be
quite easily removed without disturb-
ing the winding.—A. W. L.
0000

PREPARING SPACING STRIPS.

In one form of spacing strip used
in the construction of frame aerials
and air-spaced coils, grooves are cut

WWW americanradiohistorv com
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’
with a hack-saw at regular intervals
to support the turns in the winding.

 If the strips are marked out with

dividers and then cut by hand with
the saw, it will be difficult to make
each cut exactly on the line, while
there is always the possibility that a
false start will spoil the appearance
of the finished coil. The specially
shaped gauge shown in the diagram
greatly simplifies the cutting of the
slots, as it ensures equal spacing and
acts also-as a guide which minimises
the chance of a false start.

A short piece of square brass rod
is filed down at one end, leaving a

Gauge for slotting spacing strips.

tongue along one edge equal in thick-
ness to the width of a saw cut. The
lirst slot is cut by hand after marking
off with a square. The gauge is then
inserted, and the next slot cut with
the saw pressing against the right-
hand face of the gauge, and soon. A
line scribed across the right-hand face
to coincide with the upper edge of
the saw blade will enable the slots to
be cut to a uniform depth.—F. R.

Q000

GRID LEAK CLIPS.

The amateur whose workshop faci-
lities are limited to a pair of pliers,
a hand drill, and a corner of the
kitchen table may find the following
hint of value when looking for a con-
venient method of mounting a grid
leak.

Obtain a laminated switch arm,
and, after filing off the heads of the
rivets, separate the leaves with a pen-
knife. Two of these are selected for
the grid leak clips and bent at right
angles. The hole originally intended
for the switch arm serves to screw the
clips to a suitable base, while the
rivet holes will fit the pointed caps on
the grid leak when it is inserted.—
AL
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Events of the Week in Brief Review.

NIL. DESPERANDUM
In view of the recent epidemic of re-

ANOTHER AUSTRIAN BROADCASTING
STATION.

A five-kilowatt broadcasting station is
to be opened in October at Rosenhiigen,
near Vienna.

[ele o e}

LORD MAYOR'S LOUD SPEAKERS.

Six loud speakers have heen installed
in the Egvptian Hall at the Mansion
House.  The use of loud speakers is
stated to have made an enormeus differ-
ence to the acoustics, and whereas it has
hitherto been almost impossible to hear
‘w speaker in certain parts of the ‘hall.
people unable to gain admitrance can
now hear clearly from the ocutside.

c3ce
SEISMCGRAPH AND WIRELESS.

The automatic wireless transmission of
the movements of the seismograph is
made possible by a new invention de-

veloped by Professor Shida, of the Kyota |

University. By its meauts, the outside
world would receive instant news of an
earthquake, and a distant alasm could
he spread over an inunense region out-
side the danger area. -

[cReRsN)

HONG KONG HEARD IN 1.O.W.

With a single-valve modified Reinarvtz
' receiver Mr. 1. C. Fverett, of Yarmouth,
Tsle of Wight, picked up a Hong Kong
amateur., XAl, on Aungust 17th. .\Al
who was tlalmnilticlq a CQ call on. 40
metres, gave his identity as Mr. Tang-
fong Laum, Man Chun Tai, 35. Con-
naught Road West, Hong Kongz, China.

200 3

NEW SPANISH BROADCASTING
STATION.

Very shortly transmissions are to hegin
from a Dbroadcasting station new tnder
evection at San Sebastian.  Using the
call-sign  EAJS, the new station will
operate on a wavelength hetween 390 and
425 metres.

o3z0 -

WORLD WIRELESS CONFERENCE.
An International Radia Conference is

to be held iu the United States next
spring, states a Washington message.

The State Department has sent invita-
tions to 42 foreign (Governments to attend.

Tt is understood that the Canference
will discuss the revision of the Inter-
national Radio Counvention of 1912,
measures for the increased supervision of
broadcasting, the handling of Press mes-
sages, radio telephony, and the elimina-
tion of interference.

ception of Chilian amateurs, including
1EG, a letter just received by The Wire-
less World from Mr. E. Guevara, owner
of that station, is of special interest.
The letter is dated July 19th, and in the
course of his remarks Mr. Guevara
laments the fact that, although he has
exchanged signals with a vessel off China,
and listened to American and Australian
amateurs, he has failed to hear anything
from England.

Reports go to show that within ten
days after the dispatch of this letter, Mr.
Guevara had not only received British
amateurs but had worked with them!

Communications intended for Chilian
1EG may be forwarded c¢/o Mr. Luis
Guevara, 118, Duchy Road, Harrogate.

CC 00

ENTHUSIASM IN INDIA.

The formation of an Amatewr Radio
Relay League for India is undevgoing
serious consideration, according to an
Indian corrvespondent. The Radio Club
of Madras has had gratifying success
with a small transmitting plant.  With
an input of not more than teu watts the
station has been heard at a distance of
two hundred miles.

Among the listening amateurs great
enthnsiasm centres round KDKA’s short
wave transmissions.

TRACKING AN OFF'ENDER.

On many recent occasions when the good
folk of La Crosse, Wisconsin, were revel-
ling in the leceptlon of a particularly
fine broadcast concert a noise “ resemb-
ling a trip hammer” cut short their
enjoyment.

When liuman endurance had been
tested to the uttermost, the La C(rosse
Radio Association, affiliated with the
American Relay League, organised a vigi-
lance committee, which proceeded on a
ruthless search after the offender. Twelve
city blocks were covered with a directional
receiver, without result.

Finally the trouble was traced to a
badly insulated arc lamp.

0000

A RENEWED ACQUAINTANCE.

More than usual interest attaches to the
report of Mr. J, E. Simmonds (20D) that
he exchanged signals on 45 metres with
Z1AX on August 26th. Z1AX is owneil
and operated by Mr. Jack Orbell
{ex-3AA), who happened to be on a visit
to this country at the time when two-
way communication was first established
between British and New Zealand
amateurs,

M. Orbell stated that this was his first
communication with Great Britain since
his return. It will be remembered that
he contributed an article to 7he Wire-
Trss JLorld dealing with the first exchange

A GERMAN AMATEUR TRANSMITTER. One of the most prominent of the German
transmitting amateurs is Herr Rolf Formis (KY4), of Stuttgart, who is here scen-in his

operating room.

Note the QSL cards from British, French, Spanish, and other European

transmitters.

wwWwW americanradiohistorvy com
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of signale betwaer Great Britain and New
Zealand

Using the low wavelength of 23 metves,
M. E. J. Simmonds has established two-
wiy communication with AF1 of Buenos
Aires. My, Simmonds reports that he is
nnaintaining regular schedules with Aus-
tralian 2CM; moreover, he succeeded on
August  15th  in  exchanging signals
with the TU.S. destroyer ‘ Litchfield
(NUMMI), at Christchurch Harbour, New
Zealand.

A report has reached My, Simmonds
from Capetown, South Africa, stating
that his signals an 25 metres have been
received by Mr. Oxenham (A41).

[eXeNeNe}

RUSSIAN TRANSMITTER HEARD IN
INDIA,

Calling CQ, a Russian station with the
call-sign RDW has been heard on 80
metres by Sgt. M. H. Figg, at present
in the Punjab. RDW is the- station of
the Radio Laboratory at Nijni Novgorod.
The signals strength was R7 on a two-
ralve (0-v-1) receiver.

ocoo
THE HOUR RECORD ?

Mr. F. J. Taylor, of Birmingham, re-
ports that in a single hour, fromn 6.30 to
7.30 a.m., on August 16th he picked up

signals from the following : —Argentine
B8, New Zealand 4AK, Australian

NEW ZEALAND 1AX.

A view o Mr.
aerial at Christchurch, New
Zealand.

Orbell’s

B 18
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: t
NEW ZEALAND 1AX. The transmitting equipment of Mr. Jack Orbell (ex 3AA), of
Christchurch, who has established two-way communication with Mr. E. J. Simmonds,

G20D, ot Gerrard’s Cross. °

1t will be remembered that Mr. Orbell was on a visit to this

country at the time when communication was first established with New Zealand.

3BQ, Mexican 1B, and NRRI in the
Pacific Oceun.
He asks if this is & vecord *“ DX tour

for such a short spuce of time.

000

FOG—PHYSICAL AND MENTAL.

Captain F. C. Barnard, the well-known
Imperial Airways pilot, recently flew an
air express from Paris to London ahbove
the clouds without once seeing the
ground. After landing at Crovdon a
mystified group of passengers plied him
with questions as to how he managed to
find his way. They remained duhious
after Captain Barnard had explained that
the Crovdon wireless operators supplied
bim with bearings at scegular intervals
throughout the journey.

©0oCO
WIRELESS SERVICE TO JAPAN.

A new wireless service to Japan has
been inaugurated by Marconi’s Wireless
Telegraph Co., Ltd., and is now avail-
ible to the public. The vate for this ser-
vice is 3s. 4d. per word.

0000

TELEPHONES FOR BRITISH TRAINS?

Following upoen the installation of
wireless telephones in German trains, it
is interesting to note that investigations
upon the possibility of .introducing such
a system on British lines are being re-
newed by the Loudon, Midland & Neot-
tish Railway.

Successful experiments with wireless
telegraphy were made many years ago,
but as a wireless telegraph service for
trains had no practical value {he matter
was not proceeded with.  Wireless tele-
phony, of course, suggests really useful
possibilities. The Chief General Superin-
tendent of the L.M.S. will probably cross
to Germany shortly to make a personal
inspection of the methods in use an the
Berlin-Hambinrg line.

A difficulty confronting the British
engineer, but not arising to any great ex
tent on the German railways, is caused
by the fact that the telegraph wires in
this country do not always run parallel

wwWwW americanradiohistorvy com

to the Tine and in many cases become

covered cables, su that they canmot be

used as conveyors for indnetive reception.
0000

BELGIAN AND IRISH DX.

The first two-way communication be-
tween Belgium  and  Iveland has heen
accomplished by Belgian 4RS, of Ver.
viers, and Mr. F. R. Neill (G5NJ), of
Whitehead, Co. Antrim.  The stations ex
changed signals on August 9th.

0000
PRINTING BY WIRELESS.

Considerable public interest has been
aroused by the announcement of details
concerning a new printing machine which
dispenses” with metal type, substituting
for it a photographic film Dbearing the
printed characters. By means of a key-
board operated like a typewriter, letters
and characters from a ‘“inaster film”
are projected one Dby one in rapid
sequeince on to a sensitised photographic
film base, the exposure being made in a
fraction of a second.

The use of wireless in connection with
such a machine does not appear imprac-
ticable to the inventors, Messrs. J. R. (.
Aungust and Mr. E. K. Huuter, who
express the opinion that wireless would
enuble o machine installed in, say, a
London printing works, to "‘set up "’ the

sime natter  simaltaneously in many
provincial towns.
0000
BOOKS RECEIVED.
Readalle School Llectricity. By Vivian

T. Saunders, M.A., Assistant Master at
Uppingham School. 176 pages, 8 plates,
92 figures. Price 2s. 6d. (London: G.
Bell and Sons, Ltd.)

Loughborougl College C'alendar, Session
1925-26, containing general information
for the admission of students, college re-
gulations, and syllabus of instruction in
the Fuaculties of Engineering, Pure and
Applied Science, Extra-Mural Adult Edu-
cation, Junior College for Boys, School of
Industrial and Fine Art, Sports Clubs,
Radio Society, ete.,, published by the
Echo Press, Loughborough, Leicestershire.
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1,000=2,000
Metres.

By
A. R. TURPIN,

HE set about to be described was designed with
simplicity of control and neatness as the out-
standing features, but at the same time the effici-

ency of the set had to be kept as high as possible, as it
wus to be instatled thirty miles north-west of London and
usedd with an indoor aertal.

There are two rather unigue points about the set.  The
first is the method of making the self-supporting coils,
and the second the way in vhich the loading coil is short-
circuited when not in use.

The Circuit

The complete circuit is shown in Fig.\l. The large-
capacity condenser across th2 high-tension battery is shown
dotted because this is not. 1bxalutely necessary, but may
unplo\e reception it the battery is of high resistance or
iz getting old.

A small condenser having a fixed capacity of about
o.0001 mfd. is placed in zeries with the aerial in order

. 0 001 mfd
EKE nggj HTRR
£ 1
= )
Q ]
Q ]
o '
= 90003 mfa |
11 mfd
53

2 CHT -
E i
n£ 1
=3 1
3 '
3 1
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+

MWV O

Fi3. 1.—The circuit diagram.
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The tuning conden-
! ser rotates through
{360 degrees and
¢ quiomatically short-
circuits a long-wave
load coil through-
out one half of its

maevemend.
4

to decrease the damping and improve selectivity. The
condenser actually used in the set was built up on the
aerial terminal itself in the manner indicated on page 113
of The Wireless TWorld of July 22nd, 1925, but a fixed
mica condenser of ‘standard design would be fitted if
desired. The value of o.0oot mfd. was arrived at as the
result of a series of experiments to determine the lowest
value that could e used without detriment to the strength
of signals on the 1,600-metre wavelength. z

The A.T.1. consists of two parts—the short-wave wind-
ing to which the reaction coilwis coupled. and a load coil
to bring the wavelength up to 1,600 metres. An auto-
matic switch operated Ly the tuning condenser short-
circuits the load coil when it is required to receive stations
hetween 300 and 500 metres.

The filament current is controlled by an ““ on and off '
switch in the negative lead, and a fixed resistance in the
positive lead.

oc

Construction of Components.

S
The first component to construct is the variocoupler.
This consists of a reaction rotor which is a wooden ball
33in. in 111ametel wound with about 55 turns of No. 20
S.W.G. D.C.C. wire. One end of the wire is joined to
a 2z B.A. spindle,, and the other to a 1 B.A. cheese-

head screw.

The low-wave acrial coil is in two sections, each of
which may consist of about 18 turns of No. zo or 22
S.W.G. D.C.C. wire. In the set illustrated, one section
consists of 20 turns, and the other 14, the larger coil
being found necessary to tune up to the required wave-
length after the set had heen assembled. These coils
can be wound on an ordinary jam jar of the required
diameter (33in.) over strips of adhesive tape the ends of

B 19
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Single Valve Broadcast Receiver.—

which are bound back over the coil when completed to
hold the turns in position. If the turns do not slide off
easily, the jar may be broken 10 free the coils.  Another
method of winding these coils is to do so slightly diagon
ally on an ordinary former. When completed, the turns

SEPTEMNBER 2nd, 1925.

removed and the ends taken to two No. 6 B.A. screws in
a strip of ebonite, which clamps the coll to the base-
hoard. This coil 1s joined in series with the fixed outer
windings of the vario-coupler.
Full reaction may not he obtainable with the loading
coil in circuit, but sufficient will be given to receive the
high-powered station over a distance of 200
1 miles with an outdoor aerial.
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Wavelength Range Switch.

The switch for short-circuiting the loading

coil is operated automatically in such a

manner that by turning the condenser dial
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Fig. 2.—Drilling details of front panel. Sizes of holes are as follow: A, Fig., 3.—Terminal strip. Sizes of holes are as

3/8in. dia. (clearance); B, 1/4in. dia. (clearance); C, 5/32in.

cf panel.

are pushed straight, so that the diameter is increased
and the coils slipped off the former.

These two coils are mounted on a strip of wood screwed
10 the basebpard to raise them to the required height, and
clamped in position by a strip of fibre. It is necessary
to use fibre, which is flexible and automaticalty adapts
itself to the shape of the windings : if ebonite were used,

the rotor would foul the midklle of the strip when turned.

vertically. When mounted, the coils should lLe joined
in series with the direction of winding the same in
each coil.

Before mounting them, it will be necessary
to drill the panel, fix the various com
ponents, and place in position the rotor,
which is held at one end only by the
spindle passing through a brass bush, and
is secured by a ‘‘ Collet ”’ dial and knol.
Should it be desired, the motion of the
rotor could be limited to 18o degrees
by the following method. A diagonal
saw-cut about lin. deep is made verti
cally in the end of the variometer hush.
and the metal on one side of this is re-
moved, leaving a right-angled step. A
peg screwed into the side of the spindle
will engage with the two .flats thus
formed on each side of the bush, and
prevent a movement of the rotor in ex- °
cess of 180 degrees. If it is decided
to fit a stop of this type, it will
be necessary to use a plain
spindle of larger diameter than
No. 2 B.A.

The Loading Coil.

The loading coil may be of any type of plug-

In coil having alout 150 turns. ‘The plug is
B 20

(4 B.A.
clearance); D, 1/8in. dia. (6 B.A. clearance), countersunk on under surface

tollow : A, 5/32in. (4 B.A. clearance); B, 1/8in., aad
countersunk for No. 4 wood screws.

through the first half-revolution, wavelengths from joo0
to 550 metres are tuned in; and if this is continued for
the second halt, the set will receive wavelengths from
1,000-2,000 metres. Actually, one of the ranges will be
reversed ; thus, if the lower range increases from 300
to 550 metres with a clockwise motion of the condenser
dial through 180 degrees. the upper range will start at
2,000 metres and decrease to 1,000 metres, when the

Tous

Fig. 4.—Plan view of receiver, showing variccoupler and loading coil.
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Single Valve Broadcast Receiver.—
revolution has been completed in the same direction.
As Daventry is the only important station that is likely
to be received on the upper wavelength range, it
does not much matter whether the correct setting 1is
approached from a higher or a lower wavelength. It
will be noticed that on account of the 360 degree move-
ment of the dial, two pointers are necessary with a
180 degree scale. :
Details of the range switch fitted beneath the condenser
dial are given in Fig. 5. A switch arm is fixed to the
spindle of the condenser which should be of a type
without stops, and makes contact with two arcs screwed

i~

~,
Fig. 5.—Details of switch segments.
’

to the panel underneath the dial. One of these brass
arcs is joined to the point where the loading coil jdins
the low wavelength coil, so that when the switch arm is
in contact with it the loading coil is shorter.  The
second arc is not connected in any way. The arcs, if
bought, are ustally supplied slightly over the half circle
and about 2}in. in diameter. 1t will, therefore, be
necessary to cut off i portion of them so that they form
a complete circle with a clearance of about g5in. betwéen
the two halves. 1f the ares are unobtainable they may
be cut from {in. brass plate with a hack saw, appear-
ance being of second importance, as theyv-will be cventu-
ally hidden by the dial.  These arcs are screwed to the
panel by countersunk screws, sunk below the surtace so
that they do not make contact with the condenser end
plate. A cheese-head screw (S in Fig. 7) is used to
make contact with the upper segment. where it does not
overlap the condenser plate. 4

The switch arm itself should be cut down to the
required radius, and the end rounded so that the full
capacity of the condenser may he used,

T Wireless
World

S o o och

’

AERIAL

00001 mfd

s

Fig. 7.—Wiring diagram. The soldering tag and screw S are in

electrical contact with one of the switch segments on the front of
the panel.

This arm is fixed to the spindle between two No. z
B.A. lock nuts, and in a position so that the arm is over
the point where the two arcs meet when the moving vanes
are completely in or out. -

Filament Control.

The writer has not included a rheostat, as this may be
dispensed with without loss of ethciency

Fig. 6.—Details of variocoupler.

providing the grid leak and H.T,-voltage
are correctly adjusted. o

The reason a switch is used with a fixerl
resistance in preference to a rheostat is that
the valves may easily be ruined by burning
the [ilament too brightly. If, however., we
use a switch, with a bright emitter or 0.09
type of valve, the sudden expansion and
contraction of the filament when switched
on may conceivably decrease its life.  This
drawback may be overcome by using a type
of valve that does not heat above a very
dull red, such as a ** Weco " or ** D.rt”’
type.

The fixed

X3

resistance  may either be

' B 2I
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LIST OF COMPONENTS REQUIRED.

1 Ebonite panel, 10in. X §in. X }in.

1 Ebonite terminal strip, 6in. X 1}in. X Lin.

1 Baseboard, 10in. X Gin. X gin.

1 Variable condenser, 0:0005 mfd. (Ormond, Type No. 2).
1 Fixed mica condenser, 0:0003 mfd. (Dubilier).

1 Fixed mica condenser, 0-001 mfd. (Dubilier).

1 Variable grid leak (Bretwood).

1

Push-pull switch. !

1 Valve holder for baseboard mounting.

1 Ball former, 3kin. dia.

1 Honeycomb coil, 150 turns.

1 Cabinet (Carrington Mfg. Co., Lid.).

3 1. No. 20 S.W.G. D.C.C. copper wire.

Terminals (Belling Lee) for * Aerial,” *Earth,” * Phones,”
LT+, LT.--, HT.4 and HT.—.

No. 16 S.W.G. tinned copper wire, ' Glazite,” screws, clc.

bought, in which case it should have a value of 4 ohms,
or constructed by winding 4oin. of silk-covered No. 28
S.W.G. Eurcka wire on to a short length of ebonite tube

KFig. 8.—General view of the finished receiver.

din. in diameter, the ends of the wire being held by
screws in the ends of the tule.
‘The baseboard, which should have been thoroughly

baked and shellac varnished, may now be joined to the
panel by the brackets and the other components mounted
in the positions shown in Fig. 7 and in the photographs,
the terminal strip being held flush with the back by

spacing off the baseboard with condenser washers.
The wiring may now le proceeded with, and is car-

ried out with ¢‘ Glazite '’ or bare wire, except the
connection” to the outer end of the

“\ rotor, which is rubber-covered flex.

\ The method of joining the condenser

iy B} and switch is as follows: Grid side

of aerial coil to fixed plates; centre
point where loading coil joins main
coil to one arc ; moving plates to other
end of loading coil.

Testing.

The connections of grid leak return
may be tried at various points,
but the writer found the best
position to be between the
grid condenser and earth,
joined to I.T. plus.

In testing the set it may be
necessary to reverse the con.
nections of the reaction rotor in
order to obtain an increase of reaction
when the dial is turned in a clockwise direction.

The set is admirably suited to the needs of non-
technical listeners, for, with ‘the reaction and grid leak
controls set, the only controls which need be touched to
receive Daventry or one or more of the short wave hroad-
casting stations are the right-hand tuning dial and the
filament switch.

AMERICAN WIRELESS AMATEURS IN CONFERENCE.

’ﬂ"HE Third International Convention of the American

Radio Relay I.eague, held at Chicago on August
19th, 20th, and 21st, aroused great enthusiasm. I.ectures
were given by prominent American radio authorities, and
the subjects dealt with covered a wide and useful range.

On August 1g9th Prof. W. J. Williams, of Rensselaer
Polytechnic Institute, told of his experiences in the study
of radio interference; while Mr. J. C. Warner, of the
General Electric Co., dealt with recent advances in wire-
less valve research. He announced the completion of
work tending towards a standardisation of valve bases and
sockets.

Dr. A. Hoyt Taylor, Superintendent of the Naval
Research Laboratory at Bellevue, D.C., (ealt very com-

R 22

prehensively, on August 2zoth, with crystal controlled
radio transmitters and short wave propagation phenomena.
The interest of Dr. Taylor’s lectures was considerably
enhanced by the facts which he was able to adduce from
work carried out at the Naval Lalboratory.

Mr. John A. Miller, who addressed the Convention on
August 21st, emphasised the importance of using lower
power in radio transmission. He pleaded for the use
of highly efficient transmitters designed to cover the most
““ miles per watt.”” To encourage efforts in this direc-
tion Mr. Miller announced that the Jewel Electrical
Instrument Company offered a twenty-one jewel watch 1o
the member of the A.R.R.L. who succeeded in covering
the greatest distance on the ‘‘ miles per watt ’’ hasis.

wWWW americanradiohistorv com
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SAVOY HILL TOPICALITIES.

Overseas Programmes.

A good deal of publicity has been given
to the super receiving station which is to
be erected at Hayes, near Bromley, Kent.
The idea appears to have gome abroad
that a scheme for broadcasting full-sized
programmes from America is on the eve
of fulfilment. That is not the case.

0000

No Station Yet.

The international receiving station at
Hayes does not at the moment exist, and
when it does come into operation it will
contain nothing exceptional or unique in
the way of apparatus, save, perhaps, as
regards the method of erecting the aerial,

“which will be only five feet in height.

0000

Broomstick Aerial.

When the original experiments were
carried out in the same locality two years
ago in a field used normally for sports,
it was found convenient to erect a tem-
porary aerial which could be pnt up
rapidly and as quickly taken down. This
aerial was supported by broomsticks, and
consisted of one strand of wire only held
in cleats on the Dhroomsticks. It took
twenty minutes to erect, and was remov<
able in the same space of time.

[eNoNeNo]

American Concerts.

On several occasicns the reception of
American concerts was remarkably suc-
cessful, and it was decided that the per-
manent aerial shonld be of similar desq,n
and earthed at both ends.

0000

Temporary Aerials.

In addition to the permanent aerial,
temporary aerials will be erected for
directional reception. If, for instance,
it is desired to receive Moscow. an aerial
will be run out in the required direction
to get the best results. Aerials of the
Beveridge type will be largely employed.

Q000

The Plant.

The Hayes apparatus will eontain ten
or a dozen H.F. valves and two or three
I.F. stages, and will embody a corrector
circuit. The latter was rather curiously
inis-described in the daily Press as a

FUTURE FEATURES.

Sunday, September 6th.
LonpoN.—3.30 p.m., Ballet Music

and Songs. 9 p.m., Casano’s
Octet.
BirMINGHAM.-—9  p.m., -Russian

Composers.
CarDIFF.—9 p.m., Symphony Con-

cert.
MancresTER.—8.50 p.m., (hamber
Music.
Grascow.—9 p.m., Light Orchestral
Programme.
Monday, September 7ih.
Loxnon.—8 p.m., *‘Radio Radi-
ance.” o

Tuesday, September 8th.
5XX.—8 p.m., The Kneller
Band.

ALL Srtations (except 5XX).—8.25
p.m., * The Duenna.”
Wednesday, September 9th.

LoNDpoN.—8 p.m., The Three
Choirs Festival, relayed from
the Shire Hall, Gloucester.

" BirMINGHAM--0.30 p.m., Recital of
Scots Songs by Carmen Hill.

BourneEMouTH.—8 p.m., An Even-
ing at Weymouth.

Carvirr.—8 p.m., “ The Celtic
Temperament.”’ !

Berrast.—7.30  p.m., Symphony
Concert.

Hall

Thursday, September [0th.
5XX.—9 p.m., ““ Radio Radiance.”
[.oxpox.—8 p.m., Chamber Mausic.
ABERDEEX.—8 p.m., Brahms Pro-

gramme.
Grasgow.—8 p.m., Popular Por-
traits.
Friday, September 1lth.
Lenpon.—8 p.m.,  The  Three
Choirs Festival, relaved from
the Shire Hall, Gloucester.
Neweasree.—9.30  p.m.,  “* The

Good-humoured Ladies.”
Saturday, September 12th.
LoxpoN.—8 p.m., Popular Orches-
tral Programme including John
Henry. ’

BourNEMOUTH. — 8 p.m.,
Bits.”

Tt
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" been considerable.

device for correcting, amplifying, and
purifying transmissions. Some -curiosity
was also shown as to the call-sign of the
station. Ob\louslv, broadcast cannot be
purified at-a re(‘enmg station, nor will
Hayes, which is not intended to - be a
transmitting station, have a call-sign.

[eleNoNe]

Calibration Tests. \

The calibration tests which took place
during the last fortnight of August were
important as representing a serious
attempt to establish the plinciple that
special care is necessary in preserving
accuracy in  broadcast ~ wavelengths
throughout the country. Standardised
measurement of wavelengths employed iu
different countries has hitherto failed;
sometimes, indeed, the divergence has
It is not only in the
interest of listeners but in the interest
of broadcasting as a whole that stations
should adbere rigidly to their wave-
lengths, and the calibration tésts which
took place from Eiffel Tower on alternate
nights for a period of a fortnight were,
therefore, of tlhie utmost value.

[eNeReRe]

The Procedure.

A special code of signals was employed,
and exact wavelengths, obtained by stan-
dard measwrements, were transmitted
from Eiffel Tower at one-minute indervals
on prearranged wavelengths. The signals
and measurements were picked up in this
country, and the engineers made compari-
sons to enable them to check the precise
wavelengths on . wlich B.B.C. statioas
were working.

0000

A Preliminary Canter.

The international standard of wave-
length calibration was a prelade to the
reheavsal of the new wavelengths which
are being carried out on the dates an-
nounced in last week's issue of 7'he Wire-
less World.

[eleReyed

Daventry Reception.

A number of listeners at Ipswich
signed a petition recently expressing dis-
satisfaction with the results obtained
from Daventry, and asking that steps
should be taken to protect their interests
as listenevs. It is of interest to note that
many good reports were received from

B 23
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IJpswich, whick shows that the dissatis-
faction in that part of East Anglia was
not general.  The following selection is
worth recording :—

(1} Ten per cent. stronger than Chelms-

ford.

(2) Comfortable on two ’phones.

(3) Survey Department, G.P.O.;
“Little (if any) below Chelms-

ford.”

(4) Quite as good as Chelmsford.

(8) Very little short of Chelmsford.
Quite distinet on indoor aerial.

Felixstowe and Bildeston are other
places i the Eastern Counties from
which it was reported that reception from
the new 5XX was ‘‘never bettered by
Chelmsford.”

0000
Crystal Users.

As regards crystal sets, the troubl
appears to resolve itself into the follow-
ing two points :—

(1) The fact that there are a great
number of ineflicient erystal sets in use,

Wireless
World

parently been caused in several suburban
districts by the use of loud-speakers in
gardens and at open windows. There is
no law on the subject, but it is hardly
likely that the annoyance would be so
serious as to cause resort to the law to
attempt to define the position. On the
whole, broadcast listeners are as con
siderate-as any body of enthusiasts, and
it is probable that a direct appeal in any
individual case would have the desired
effect. At any rate, the cool nights will
soon be with us, and this will be sufh-
cient to take the warmth away from the
most enthusiastic of users of loud-
speakers in the open.
0000

A Problem.

The broadcast of Mr. Bransby Williams
on four evenings in one week brings up a
problem which bas caused the B.13.C. some
anxiety on numerous occasions. In the
first place, the wireless cannot at present
offer o music-hall artist an engagement
of the standard to which he is accus-

THE INTERNATIONAL
appearance of the B.B.C.'s listening station at Hayes, near Bromley, to suggest the

important part it is likely to play in British broadcasting.

RECEIVING STATION.

There is nothing in the external

The aerial is to be only

5 feet in height.

as a fesult of listeners having hitherto
had very strong signals from Chelmsford.

(2) Observing that the country reports
have heen on the whole satisfactory in the
neighbourhood of Ipswich, while the town
reports from Ipswich express dissatisfac-
tion, there can be no doubt that the lack
of room in the town results in inetlicient
aerials. Ipswich is low-lving on a heavy
soil, so that earths would not to any
apprecialile extent affect the matter.

co0O0

Long-Distance Reports. -

Crystal reception from 5XX has been
reported in  Belgiom, Newquay, The
Hague, and Edinburgh, and on an indoor
aerial at Cardiff and South Shields. Oune
letter has been reccived by the B.B.C.
from America of reception on August 6th
in Oklahoma.

0000

Cut in the Open.

Outdoor listening is not an unmixed
blessing, and some annovance has ap-

B 24

tomed. In the second place, few artists,
even of first-class merit, are prepared to
undergo the strain of entertaining the
same audience, night after night, with the
consequent draining of their entertainment
resources within a very brief space of
time.
o000

Radio *Stars.”
By compurison with the average music-
hall artist, it may be said, parenthetically,

broadcast *‘ stars "’ like John Henry
Vivian Foster, and others, are really
shining  lights; Dbecause whereas the

music-hall artist can work ofi the same
gag in a dozen different halls. the wire-
less artist has almost exhausted the
humour in a particular joke when he has
broadcast it once.

0000

Music-hall “ Stars.?”

The B.B.C., therefore, while anxious to
secure the services of any artist whose
name is familiar to music-hall audiences:

wwwW americanradiohistorv com
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must await—and sometimes for a very
long time—the opportunity of making
arrangements  for  broadcasting  such

entertainers. And when a music-hall
artist is ont of a stage engagement for a
week, the microphone must ‘‘ catch '’ him
as often as it can in that period. Hence
the mild complaint of some ‘‘stars’ of
the music-hall that a good deal more is
required of them by the wireless in a week
than the music-hall demands of them in a
month.
cooo

Broadcasting Hopes in Ceylon.

Wireless enthusiasts ““ exiled ” in Cey-
lon will not for long be deprived of oppor-
tunities of listening to Dbroadcasting,
states an Indian correspondent. Certain
experiments recently carrted out go to
show that the serions apprehension that
Ceylon is ‘hopelessly screened is without
foundation. A four-valve receiver im-
stalled at Kandy has picked up trans-
missions from Colomho with perfect ease,
and no ditliculty whatever should be ex-
perienced in receiving broadeasting when
the large station at \Welikado is opened.

0000

ATMOSPHERICS.

At the San Francisco Radio Exposition
from August 22nd to 28th, radio enter-
tainers met listeners *‘ face to face.” This
cool heroism evoked widespread admira-
tion.

ocooo0

The B.B.C. is blamed because the
events dealt with in the news bulletins
are too gloomy. 1t is understood that,
for the benetit of listeners, steps are
being takeu to prevent the occurrence of
any further train disasters, fires, strikes,
motor accidents, wars, and ruiours of
wars.

0000

With the same solicitude for the feel-
ings of listeners a calm day was chosen
for the recent broadcasting «f the arrival
of a cross-channel steamer.

cooo

From a Book Review in a wireless eon-
temporary : “"The wealth of analogies
which he uses are always delightfully
opposite.”’

The distinguished author is understood
to be making favourable progress.

ouvoo

A French savant states that you should
addvess the microphone as if you were
speaking to a lady. The difficulty of
maintaining the illusion is due to the un-
respousive nature of the instrument.

o

“Listeners who lave their eavthing
switches inside the liouse,” says a Press
writer, ““may one day think better of it.”’
On the other hand, they may not have
time.

coccCco

A mining engineer suggests the possi-
bility of finding gold by wireless. No
confirmation is available of the rumour
that eager enquiries are being made by
the Chancelloy of the Exchequer.

co00Q

A gold medal is offered for the best
wireless “ invention.”” A unique oppor-
tunity is thus presented to compilers of
DX records.
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CRYSTAL DETECTORS.

The

Electrical

Properties

of Contact Rectifiers.

By F. M. COLEBROOK, B.Sc., D.1.C., A.C.G.I. p g

HE subject is considered en-’
tirely from the electrical
point of view, without any

reference to the physical mechanism
of the rectification process, and the

greater part of the paper will be de- _

voted to crystal detectors themselves,
not associate:dd with any form of re-
ceiving circuit. This is necessary in

order to arrive at an understanding i

The writer has recently made a thorough
investigation into the behaviour of
crystal detectors in wireless telegraphy
and telephony. The work was neces-
sarily detailed, and involved the frequent
use of mathematics, but a number of
definite and practical conclusions were
obtained. This article was writlen with
a view fo giving prominence fo those
results which have a practicalsignificance.

The Fundamental Principles of Con-
tinuous .Wave Rectification by a
Crystal Detector

Any conductor which,” under the
action of an alternating electro-
motive force, will permit a greater
quantity of electricity to pass in one
direction than in the other can be de-
scribed as a rectifying conductor,
since the difference between the for-’

of the behaviour of the detector in

the more complicated conditions involved in actual
reception.
“The structure of the paper is approximately as
follows :—

A. The crystal detector considered by itself.
1. Continudus wave rectification.
(a) Fundamental prineiples.
(b) Direct current side.
(¢) High-frequency side.

(d) Crystal as energy transformer.
3 3 o

2. Rectification of modulated continuous waves.
(a) Direct current side, H.F. resistance.
(») Modulation frequency side.
(¢) Crystal as energy transformer.
B. Crystal in association sith receiving circuits.
_~ 1. Direct reception.
2. Crystal-valve combinations. .
(. Effect of various conditions of operation. General
conclusions. ’
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Fig. 1,—The characteristics of two typical rectifying crystals.

10

ward and the reverse direction quan-
tities of electricity will be equivalent to a small continuous
current in one direction. A crystal detector is a conduc-
tor of this kind. For instance; a piece of galena and a~
perikon detector will have current-voltage characteristics
similar to those shown in Fig. 1. ;
An inspection of this (iagram is enough to show that
such a detecfor will behave very differently with respect
to large and small signal amplitudes. For small signals,

-
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Fig. 2.—A characteristic for inputs up to 0-1 volt.

7.e., up to about o.r1 volt in amplitude, a suitable enlarge-
ment of the relevant part of the characteristic will give a
curve like that in Fig. 2.  For such a curve the current
can be expressed very approximately in terms of powers
of the voltage up to the fourth. This is useful from a’
theoretical point of view, since it permits of the calcula-
tion of the Lehaviour of the detector under any specified
conditions.

For larger signals, say, over o.5 volt in amplitude, the
characteristic can be represented very approximately as in

I3 B 25
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Fig. 3. This condition can also be treated mathemati-
cally., " It is clear that rectification will be much more
complete in the latter case than in the former, a conclu-
sion which is in agreement with the well-known fact that
crystal reception is much more effective for strong than
for weak signals.

The writer has not heen able to find any simple repre-
sentation for™ the whole
course of the characteristic,
but has confirmed experi-
5 mentally that the above
limiting conditions represent
very closely the actual be-
haviour of a crystal detector
of either of the two more
common kinds, 7.e., galena
and zincite-hornite, or any
detector having a sharply
curved characteristic of the
kind shown in Fig. 1.
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Fig. 3.— The approximate
characteristic for large inputs
—over 0-5 volt.

Fig. 4. —A circuit with a crystal
rectifier, load R and bypass
condenser.

In all that follows the terms large and small signals
will be taken to mean values of the order indicated above.
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Fig. 5.—Rectification characteristics for perikon and galena on
no load, and with a load of 1,000 ohms.
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In the discussion of the operation of a crystal detec