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,,/\ YES! i INFINITELY
\  VARIABLE 1L WIRE

TUNER nas ARRIVED

Patents applied for in principal countries

NO conpensers NO verniers NO vARIOMETERS

The greatest advance yet made in Inductive Tuners,
adaptable to Electro-Magnetic Coupling. A Tuning Unit
in itself, which, in conjunction with the ordinary standard
Coils for loading, will allow the B.B.C. waveband, 250-600
JUST THINK WHAT metres, to be tuned entirely in wire, giving maximum
ITM EANS! inductance for each wave-length. (Instructions with coils
for tuning high-power station.) Astonishing results can be
achieved when used in the ordinary straight through circuit.

Infinitely Variable in Bare Wire. (£cic

High Variable Figure of Inductance.

Great Increase of Grid Voltage Variation.

Acknowledged the most Efficient and most
Accurate Method of Tuning Possible.

If any difficulty is experienced in obtaining
m\ these Tuners, write direct to the manufacturers,

EXCELLENT FINISH. ALL FITTINGS NICKEL PLATED.
NICK-O-TIME TUNOMETER INDUCTANCE 25/-

(Regd. Trade Mark)

NICK-O-TIME TUNOMETER REACTION - 25/ -

Patentee and Manufacturers:

TUNOMETER WORKS

GOSFORD ROAD,
BECCLES, SUFFOLK, ENG.

Telegrams ; TUNOMETER’S, BECCLES.

AN ADVERTISEMENT IN * WIRELEsS WEEKLY ' Is A GUARANTEE OF SATISFACTION TO BUYERS.
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Shall § Scrap my
H.F. Transformer

FOLLOWING on the introduction of the

Coil, we have frequently been asked the above
question. Qur answer is given diagrammatically, from
which it will be seen that the H.F. Transformer need

‘DIMIC”

not, and we think never will, be scrapped. It is a
highly efficient device supplementary to, and not
supplanted by, the * DIMIC " COIL.

If you desire a higher performance from your Set,
spend a little more money on a further stage of H.F,
amplification rather than replace your @B H.F.
Transformers with “DIMICS.” A full diagram for this
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2LO we have frequently had Cardiff at Loud Speaker
strength without any interference from 2LO when the
latter was working—although adjustment for this is
naturally very critical.  Manchester at the same dis-
tance is comparatively easy to obtain and separate from
London completely, even with the headphones on.

On two stations at a distance, and heterodyning
each other, either station has been brought in at full
Loud -Speaker strength, clear from, but naturally
distorted by, the other.

B

is shown. It gives extraordinarily good results with I— _______________ |
very high selectivity. At approximately 18 miles from “ DIMIC”? COILS INDEX T0 GlRGUlT 01AGRAM, |
are available in the ltem Each] Base

following sizes :— e Tar
No. 0 150/ 300 M. 'l u;d 2::1: Hl.i_m[\;ca |10 2/6I
0 |EC e » 0a 200/ 450 M. | Transtornnr” 177 101 |

® % A 1 300/ 600 M. 4 |MH Reactor ..| 15/~
; ol ® la 450/ 950 M, |5 wnas 0005 Varible Con-| I

- | (1} 9 nser
'—L"-_QD " F@.:a—-] =‘f_l.'g: o2 600/1300 M. I 2 ooogns:/rmaue cas e ]
&} . w 22 9002000 M. 18 andgiNcuniiig ™ cone| | |
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' 00 3a 2000/4500 M I:n - A%O}.‘:nslgl‘;cs Co'l‘r;dle(nse{ %;- ]6:'
an 1 ak,
Price 10/~ EacH. on"‘fé’(i'i:"‘;vi' LR
i Base ExTRA 2/6 |_..__di’."'i'._'_.__._3.’_’_l’_'.|
OUR ADVICE AND OUR PRODUCTS ARE EQUALLY GOOD
TAKE BOTH AND BE SATISFIED.
@ Lo
Telephone : @) — Telegrams
Slough 441-442. Manufacturers of Wireless and Scientific Apparatus Radiether, Slough.
1 WEXHAM ROAD SLOUGH BUCKS.,
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LOW LOSS Valve Holder

This is a scientifically designed component that meets a real
need and is far superior to any other. The base is made
from turned pure grade A Post Office quality ebonite
—TERMINALS are fixed as standard—its self capacity is
negligible—the di-electnc losses are virtually zero—ensures
perfect contact without any necessity for soldering—and is
absolutely vibrationless.

Particularly suitable for fixing to wooden bases—also for
use in portable sets, as its anti-vibration qualities help to
protect the valve,

Fit this Holder—it is guaranteed to give entire SATIS-
FACTION. Obtainable from all reputable dealers,

Write for Ilustrated~List of this and other Mellowtone
Specialities.

“ MELLOWATI;;;E?’ uSig)UPLERs: TOU R gR\DC’
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Choose your components from

the BURNDEPT

Type HL 512 Type HL310
Price Tice

22/6 16/6

FEthovox Standard Loud
Speaker, 120 or 2,000

ohms resistance.

. 54 105.‘

RANGE

HE Burndept range of components and accessories

covers every requirement for radio reception.
They are designed with the greatest care and skill
under expert supervision, and Burndept Quality is
maintained by the rigorous tests imposed upon the
finished product.
The new Burndept Catalogue of Wireless Components
will be sent post free on request, together with a copy
of the technical catalogue of Burndept Super Valves.
Ask any Burndept Dealer to show you the range of
Burndept Components, any of which will add to the
pleasure of * listening 1n.”

Use

BURNDEPT SUPER VALVES
they’re guaranteed

Sectional
view
showing
construction

BURNDEPT

— A R
VI B P % M)
%//A/V}//}/g;////;///;//éw/ 222 /////5/

Aldine House, Bedford St., Strand, London, W.C.2

Telephone : Gerrard 9372 (4 lines). Telegrams : Burndept Westrand, London.

‘ Branches and Agents throughout the World.

Bt RIS

€.F.H,

Back view ofBual Reostal (5-30 ohms)

Price

6/-
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A New Departure in Coil

dited by

OHN SCOTT-TAGGART,
FlnstP, AMIEE.

Technical Editor

J.HREYNER
B.Sec(Hons ) A.CGL, DIC,AMILEE.

By J. H. REYNER,

B.Se. (Hons.), D.I.C., A.C.G.I., AM.LE.E,

Wireless Weelﬂy

Design

As a result of the research conducted by Mr. Reyner upon the problems of interaction and coil screening he has

now developed a practical plug-in coil of the screened type possessing many valuable features.

Full con-

structional details are given this week, and in future issues Mr. Reyner will explain the many uses of the new coil.

NE of the principal sources
O of trouble in valve ampli-

fiers is the presence of
stray magnetic and electrostatic
fields, which cause interaction
between the warious component
parts of the receiver. These
unwanted coupling
effects usually manifest
themselves, either by
creating a tendency to
self-oscillation, or by
producing an increased
damping according to
the relative directions of
the reactions.

Stray Coupling Effects
Stray - capacity coup-
ling may be generally
considered as additional
to the inter - electrode
capacity of the various

plications in the actual adjust-
ment of reversed magunetic
coupling.

A Complication

The eftect of the stray coup-
ling, however, is not really quite

ordinary methods. It is a well-
known fact that the amplifica-
tion obtained at high frequencies
is not as great as is theoretically
possible when more than one
stage is employed. In a perfect
amplifier, if the amplification of

- the first and second
stages are both equal to
N, then the amplification
of the first two stages in
series will be N°. This
is known as the cascade
effect.

Actual Amplification

In practice this true
cascading is not ob-
tained, the amplification
being usually less than
the theoretical value. It
has been shown by ex-
periment that this loss

valves employed, and of efficiency is entirely
may be neutralised by due to stray coupling,
any of the methods and if all such sources
usually resorted. o in . of loss can be eliminated
such cases. The stray A view of the completed coil in its copper case, showing then a true cascade effect

magnetic couplings may

be eliminated either by a definite
counter magnetic coupling pro-
duced between the various coils
of the receiver, or by increasing
the negative feed-back utilised to
reduce the eftects of the capacity
coupling. The latter method, of
course, is the one usually em-
ployed, as there are certain com-

. at first sight.

" which is

the method of fitting the lid.,

as simple as oner would imagine
It will be obvious
that any diversion of the energy
passing  through the
receiver in the process-of ampli-
fication must result in a loss of
efficiency, and such circulation of
energy results in a definite loss
which cannot be made up by the

79

is obtained, and a very
much more eflicient amplifier
results. Without the elimination
of these stray fields no amount of
stabilising will make up for the
deficiency. Reaction may, of
course, be employed, but the over-
all effect obtainable is not any-
thing . near approaching that
which .can be obtained if ‘the
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A New Departure in Coil Design—continued

fields are considerably eliminated,
apart from the difficulties of reac-
tion adjustment.

Special Coils

Various types of coils have been
devised from time to time, in which
the external magnetic field is negli-
gible.~ Such coils as these are the
toroid and the twin coil, and vari-
ous other forms of astatic winding.

These coils are wound in such a
manner that the magnetic field is
almost entirely confined to the coil
itself, and this subject was dealt
with by Mr. Percy W. Harris in a
recent issue of this journal (Wire-
less Weekly, Vol. 7, No. 1%).

Importance of Static Screening

Such arrangements suffer from a
few disadvantages. ~In the first
place, although the magnetic field is
the worse offender of the two, the
_electrostatic field is not negligible,
particularly if the magnetic field has
been reduced to a very small value,
when the two fields become of the
same order. The use of an astatic
winding does not, of course, elimin-
ate this effect. Experience, more-
over, shows that astatic windings
are not as efficient as straightfor-
ward windings. That is to say, if
we require a certain inductance,
then the high-frequency resistance
of a coil wound in an astatic manner
to give this necessary inductance

L
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Valve Oscillotor

screening the coils. Scrcening, as
was shown recently in this ]ourna]
consists in enclosing the coil in a
suitable metal framework so con-
structed that the eddy currents pro-
durced in the screen set up counter-
magnetic fields in opposition to

of circulating eddy currents, that
energy absorbed by the screen
would be too great to render the
arrangement of any practical value.:
Some investigations made recently,
however (Wireless Weekly, Vol. 7,
No. 20j, showed that the effect of

This view shows some of the apparatus used by Mr. Reyner at Elstree.

those produced by the coil. Obvi-
ously then the total magnetic field
outside the screen will be the
resultant of the field of the coil and
the opposing field due to the eddy

<

Fig. 1.—The circuit used for the quantitative tests was of a very simple
nature.

will be greater than that of a coil
wound in the normal fashion.

Function of a Screen

This leads one to investigate the
possibilities of other methods of
neutralising the coil fields,  The
only other method which would ap-
pear to be practicable is that of

currents within the screen. If
these two fields are equal and oppo-

site, then the total exteinal mag-

netic field is zero.

Screen Losses Not Serious
It would appear at first sight
that since the effect depends essen-
tially upon production in the screen

8o

‘The coils under test are

’”

‘“ Dimics.

eddy currents was quite small if the
screen was kept a reasonable dis-
tance away.

The effects produced are a slight
increasc in the high-frequency
resistance of the coil, due to the
absorption of energy by the screen,
and a slight reduction in the induct-
ance. The experiments referred to
indicated that if the screen was
kept more than 1% inches from the
coil along the axis, and not closer
than half an inch from the coil in
a radial dircction, then the increase
in resistance was comparatively
small.

Further Tests

It would appear, therefore, that
a reasonably eflicient screen could
be produced, so that the only ques-
tion remaining to be settled is the
completeness of the screen mneoces-
sary to produce a reasonably negli-
gible external field. Some further
experiments were carried out, there-
fore, with the object of investigat-
ing this matter.

For this experiment two coils
were employed, one of which was
connected in circuit with a valve
oscillator. The other coil was
tuned to the same frequency, and a
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A New Departure in Coil Design—continued

crystal detector was connected across
a portion of this coil. The actual
arrangement is illustrated in Fig. 1.

The coils employed were induct-
ances of an average pattern, having
a reasonable external field (actually
two ‘‘ Dimic *’ coils). The centre
points of these coils were connected
. together and to earth, the object of
this being the elimination of any
capacity coupling between the two
coils. The currents produced in the
second circuit, therefore, as indi-
cated by the reading- of the micro-
ammeter, could reasonably be
assumed to be due principally to
the magnetic coupling between the
two coils.

Screens Tried

Various forms of partial screen
were tried first of all. For the
“majority of these experiments per-
forated zinc sheet was employed
for the screen. This material was
employved because it is cheap, and
can be readily obtained from any
ironmonger, while the perforation
served for the leading of wires
through the screen where necessary
with the minimum of trouble. Pre-
vious wxperiments have indicated
that the additional losses due to
the substitution of zinc for copper
were practically negligible.

Partial Screening

The first experiment consisted in
introducing between the two coils a
simple screen, as indicated in
Fig. 2. The coils were placed side
‘by side, and in that position it was

—~

Current
n Lz

-3 =2 -1 0 4+t +2 +3
Distance d (inches)
Fig. 3.—The introduction of a single

screen between the coils was not found
adequate.

3
-
3

ke

found that an appreciable amount

of coupling was still employed.
Fig. 3 illustrates the type of
curve which was obtained with this
form of screen. It will be seen that
until the edge of the screen is
within one inch of the dotted line
very little cffect is noticeable. As

the screen is then moved between
the coils, the coupling between them
is reduced to about 70 per cent. of
the maximum vaiue, after which it
commences (o rise again, This
subsequent rise was probably due
to the fact that the screen was com.

- paratively short, and further experi-

ments showed that this was the
case, and if the screen was very
long then a progressive reduction
resulted as the screen was moved
between the two coils, as indicated
by the dotted line.

Further Reductions

Such an arrangement, however,
is not practicable, and, moreover,
it will be seen that the reduction in
current is by no means complete.
Further experiments were, there-
fore, tried with a piece of metal in
various positions.  The effect of

In one of the experiments a coil was
enclosed in a screen with a variable
opening.

placing a screen immediately under-
neath and at the back of both coils
was found again to produce a par-
tial reduction in the coupling, while
a combination of these three types
of screens, as indicated in Fig. 4,
gave a reduction of over 60 per
cent. in the coupling.. In all cases
the screen was kept at least 1}
inches from the coils, as previously
mentioned, and every alteration of
the screen was accompanied by a
re-tuning to allow for any variation
in inductance.

More Complete Screening Needed

None of these screens, however,
could be considered really satisfac-
tory. There are cases where a
certain partial scieening is benefi-
cial, and, in fact, I have actually
employed such screens myself in
stabilising  high-frequency ampli-
fiers where the small amount of

8t

stray magnetic field was found to
be troublesome. In the case in
question, however, the coils used
were all placed in a position of
approximately zero coupling, and
the effect of a screen merely reduced
what stray field was left to a

Screen

Fig. 2.—The effect of introducing a

single shield between the coils to a

distance ‘“ d’* was investigated, and the
result is expressed in Fig. 3.

negligible value. If thése coils were
moved from their position, how-
ever, this small amount of screen-
ing was practically negligible, so
that this arrangement could by no
means be considered satisfactory
where we are attempting to elimin-
ate all the magnetic fields.

Complete Enclosure

Exhaustive experiments showed
that the only reasonably complete
form of scrcen was that in which
the coil was completely enclosed.
Such a screen, therefore, was made
up, bearing in mind the principle
previously cnunciated, with refer-
ence to the safe distance of - the
screen from the coil in order not
to increase the high-frequency
resistance unduly.

This arrangement was immedi.
ately found to give satisfaction.
A screen was made up from the
same zinc sheeting, all the various
joints being soldered. A small

- cover plate was left to the last, and

the coil put in circuit, after which

- this cover plate was placed over and

soldered in position. It was found
that with a screen of this pattern,
even when the coils were in the
position of maximum possible
coupling, the amount of current
registered on the microammeter was
very small. :

Effect of Incompleteness

There was a small amount of
coupling even with the screen in
place, Eecause the metal plate was
not complete. There were severat
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gaps in the construction of the box,
and, of course, in addition, the
sheet itself was perforated. With
the coils in the normal position,
however, no appreciable coupling

Fig. 4.—This method of partial screen-
ing gave a reduction of 60 per cent. in
the amount of energy transferred.

- resulted, and this arrangement was
- considered to be satisfactory.

Dimensions

The size of this screened coil,
however, was considered too un-
wieldy for general use. The coil
itself was 2 inches long and 23
inches in diameter, which meant
that the screen had to be 5 inches
long and 3% inches wide and high.
Attempts were made, therefore, to
ascertain  whether a  compact
screened coil could not be produced
giving a reasonable efficiency. In
order to do this, a somewhat
smaller coil had to be employed,
but practical experience indicates
that the effect of the diameter of
the coil is by no means as serious
as one would suppose, and no great
Jdoss in efliciency resulted from this
cause.

Coil Details

In making up a complete unit in
this manner, the coil, of course,
must be inserted before the screen
is finished, and two leads brought
outside. There is thus no advan-
tage in using perforated sheet, and,
in fact, perforated copper sheet is
more expensive than solid. After
some experiments, therefore, a
screened coil was made up as indi-
cated in Fig. 5. This coil had a
diameter of 2 incles, and was
wound with §5 turns of j3o0-gauge
d.s.c. wire spaced 40 turns to the
inch. - This coil was completely
enclosed in a copper box, with the

~

exception of a small hole in the
base, where a plug and socket were
inserte<d to enable the connections
‘to be made to the coil.

Inductance and Resistance

. When tested the coil was {ound
to have an inductance of 200 micro-
henries and a high-frequency resist-
ance of 10 ohms only. It was then
removed from its screen to ascer-
tain what the ellect of the screen
was, and the resistance was found
to be reduced to 8} ohms, a de-
crease of 15 per cent. In view of
the compactness of the coil, this is
not an unreasonable additional loss,
and, in fact, if the loss is to be
reduced much more, then the screen
must be increased in size very con-

One of the experimental models of the
coil in its case.

siderably, and it was not considered
that such a step would be justified.

Uses

Various uses for such completely
screened coils will present them-
selves to readérs. One advantage
is that a circuit employing two or
three stages of high-frequency am-
plification may be made up in a
very compact space, because these
screened units may be placed mext
1o each other if desired without any
il effects. There are also many
circuits of a simpler character in
which the absence of interaction
between the various coils will be

82

a distinct advantage. To quote
cnly one of these, trouble is often
cxperienced in circuits using wave-
traps owing to stray couplings
existing between 'the trap coils and
the other coils in the receiver.

Commercial Production

Various manufacturers are mak-
ing up a type of screened coil
similar to that described. Such
coils can he made in all the various
forms which are taken by ordinary
plug-in ceils, and a new cra in the
design of recciving sets will be
opened up by their introduction. 1
hope to desecribe in future issues
various circuits and receivers incor-
porating these units, which I hope
will assist readers in their quest for
the idcal receiver.

It should, perhaps, be pointed
out that in practically every case
the screen should be carthed; if
this precaution is omitted some very
peculiar results may be obtained.

55 7'09/1.;51/;:30 asc N T
QACE: urns 7 11
/0 [#3 } 2” /09 ] //Ié"

2 , N
Cogper Screen N'20ur22 5. %{G.)

Fig. 5.—Constructional details of the
new coil,
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* over-running,”

usual result,

- R e TR

ANY experimenters who
N[ have graduated in the bright-
emitter school do not fully
realise that although the filament of
a dull-emitter valve may be con-
tinuous and appear to light cor-
rectly, the valve may nevertheless
have lost its emission and be prac-
tically useless whilst in that con-
dition.
A Danger
The filament voltage specified by
the makers for dull-emitter valves is
one which will allow of ample emis.
sion being obtained and will give
long life. Where there is no
“ factor of safety '’ with a given
set, that is, it has to be run *‘ all
out " to obtain the required results,
there is always a tendency to
brighten slightly the valve filaments,
which practice may give consider-
ably stronger signals, but will very
materially reduce the life of the
valves. Some dull emitters may be
run at double their specified fila-
ment voltage for a considerable
time without burning out, but if
maximum life is to be obtained care
should be taken in seeing that the
specified filament voltage is not
exceeded, for which purpose a high-
resistance low-reading voltmeter will
justify its purchase. :

The Real Cause

Tn practice, suspicion often falis
vpon the high- or low-tension bat-
teries or the aerial and earth system
before it is suspected that the valves
may be responsible for lack of
volume, through having lost their
emission by being worked with too
high a value of high tension or at
too great a filament brilliancy.
Now, valves having ** that tired
feeling '’ often may be restored and
considerable further useful life ob-
tained therefrom.

Rejuvenating
Dull Emitters

By JOHN UNDERDOWN.

Dull-emitter valves are easily damaged by

lost emission being the

In some cases, however, very

simple treatment will restore them to o
useful condition.

G U RS TR IR GA R EE AT
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Valve Types

There are two main types of
dull-emitter valves, i.e., the coated
filament class, of which the filament
proper consists of a platinum wire
coated with oxides of calcium,
barium and strontium, and the more
common dull emitters with thori-
ated tungsten filaments. It s
the latter class with which we wish
to deal, since these may often be
rejuvenated by comparatively simple
methods -when over-run.

Rejuvenating Your Valves

Some idea as to the treatment
thoriated tungsten filament valves
receive during manufacture will be
of interest, since it will throw con-
siderable light on the method of
rejuvenation. Originally, valve fila-
ments were made of tungsten, and
it was found that if thoria (oxide of
thorium) was mixed with the tung-
sten, the emission could be . made
much larger by suitable heat treat-
ment than could be obtained with
a plain tungsten filament,

Special Treatment

After treatment the filaments gave
the same emission as tungsten, but
at 2 much lower filament tempera-
ture. The heat treatment to which
these valves are subjected consists
in running the filaments for about a
minute at 2,900 degrees (*‘ abso-
lute ’’) and then at somewhat above
2,000 degrees for three or four
minutes, after which it is found that
the emission remains steady at the
normal filament working tempera-
ture of 1,700 degrees.

If run at a higher filament tem-
perature than this, or with too high
a value of high-tension voltage, thé

_emission rapidly falls off until the

valves may be practically useless.
The high emission obtained with a

thoriated tungsten filament is due
to the fact that the thorium diffuses
to the outside of the filament and
forms a coating which emits elec-
trons much more freely at a low
temperature than does tungsten.

The Remedy

It being clearly understood that
the heat treatment is responsible
for forming a coating of thorium on
the filaments of certain types of dull-
emitter valves, the remedy to restore
their emission when over-run
becomes obvious. The first step to
take is to disconnect the high-ten-
sion supply and the valves should

‘then be run for some hours at the

filament voltage specified by the
makers.  This will generally have
the effect of causing a new thorium
coating to form and the emission of
the valve will be completely,
restored.

A Drastic Treatment

Where the valves have been more
harshly treated and this remedy,
does not prove ecflective, the more
drastic step of ‘* flashing *’ the fila-
ments should be tried.  This con-
sists, with the high-tension removed,
of applying a filament voltage to
the valves of 3 to 3} times the nor-
mal for a few seconds only. After
‘* flashing "' the valves should then
be run at slightly above the normal
filament voltage with no high-ten-
sion supply connected, when gener-
ally their emission will be completely,
restored.  There is, of course, a
risk of burning out the filaments by
the *‘ flashing *’ process, but this is
immatetial, since the valves would
have, anyhow, been useless.

The treatment outlined above may
be applied to the 3 volt .06 ampere,
the 3 volt .12 ampere, the 5 volt
.25 ampere, and other classes of
thorjated filament dull emitters.
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The remarkable accuracy of
the wavemeter used at the
4 ““Wireless Weekly’’ laboratories
in the recent *‘ silent period”’
tests has aroused much in-
terest. In this article will be
found the first full description
of this instrument to be
published.

HE value of accurate
measurements of the
i frequencies of various
i P E broadcast stations has
iR been ampl demon-
Uiz strated byp )t’he, recent
periodical checks which have been
taken at our Elstree Laboratories.
The instrument which is employed
for these measurements is one of the
most accurate in the country, and
is capable of reading to one part in
3,000.

The Main Circuit

The circuit of the wavemeter itself
is comparatively straightforward.
The main oscillating circuit is placed
in the anode circuit of a valve, while
a suitable reaction coil in the grid
circuit is coupled to it. The actual
circuit arrangements are shown in
Fig. 1. Fixed condensers are
placed in parallel with the variable
condenser in order to obtain an open
scale.

The grid circuit is also worthy of
attention, the ‘‘ earth '’ side of this
coil being connected to a suitable
point on a potentiometer connected
across the filament. By a suitable
adjustment of this point, which
actually occurs slightly negative of
the middle point, a setting is

obtained for which the circuit will
the o

oscillate even with mum

condenser reading.

4
4
-
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Left to right are the subsidiary oscillator, the quartz control unit, and
the wavemeter itself.

Filament Circuit Precautions

A voltmeter is placed across the
filament of the valve, and the volt-
age is adjusted to a given value
before any readings are taken.
Even so, however, minor variations
take place until the valve has be-
come thoroughly steady, and the
result is that the wavemeter valve is

002 uF
005uF

tfelephones
or Milliammeler

® LT

Fig. 1.—The main oscillating circuit.

switched cn, and left on for three or
four hours, before the actual
measurements required are to be
taken.

There are two valves in use with
the wavemeter, each of which is, of
course, definitely marked ~and re-
served for that purpose alone. Any
change in the valve- employed nor-
mally alters the calibration, but in
this particular case the second valve

SUBSIDIARY
OSCILATOR

Fig. 2.—The fre-
quency of the
subsidiary oscil-
checked

of a

lator is
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crystal control
circurt.
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was chosen out of a whole range of
similar valves, until one was found
which gave an identical calibration.
Re-Checking

It will be seen later that the wave-
meter is subject to periodical re-
check, so that any possible error due
to ‘‘ creeping ”’ or other defects
occasioned by variation in external
influences such as the valve may be
eliminated. _ Practical experience
over some months has indicated that
the wavemcter remains remarkably
constant in practice.

The Crystal Control

So much for the wavemeter
proper. There are, however, two
accessories which are equally as
important as the actual oscillating
wavemeter circuit, if not even more
so. These are the Quartz crystal
control circuit and the subsidiary
oscillator. The latter is a simple
oscillating circuit maintained by a
valve in the usual way, but pro-
vided with a very fine vernier adjust-
ment and capable of oscillating at
frequencies as low as 15 kc. (20,000
metres).

How the Crystal Works

The Quartz crystal is the pivot
upon which the whole of the appara-
tus turns.. It is well known that
certain specimens of Quartz crystal
under certain conditions will exhibit

‘a very marked preference for one

particular frequency only. If a
is passed through from
face to face, the impedance of the
arrangement is very high except at
one definite frequency which is de-
pendent upon the actual dimensions
of the crystal.

The control unit therefore consists
of a simple tuned circuit comprising
an inductance tuned with a con-
denser, and an ordinary crystal is
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tapped across a small portion of the
inductance.  Actually the induc-
tance is split up into two parts so
that two plug-in coils may be used
in series, and the crystal circuit is
tapped across the smaller of the
two coils. The damping due to the
detecting crystal is thus compara-
tively small.
Use of the Control

Connected across the whole cir-
cuit, however, is the Quartz crystal,
which in this particular instance is
tuned to respond to a frequency of
180.7 kc. (1661 metres). The sub-
sidiary oscillator is set in operation
and the control circuit is tuned
approximately to the same frequency
as that of the crystal. As the sub-
sidiary  oscillator is  therefore
brought into tune with this circuit,
so the current through the micro-
ammeter rises to a maximum and
falls away again, giving the usual
resonance curve.

At one particular point, however,
corresponding exactly to the fre-
quency of the Quartz crystal, this
" latter device suddenly offers a very
low impedance which is, of course,
shunted across the tuned circuit.
The result is that the current drops
almost to zero as the frequency of
the subsidiary oscillator passes
through this point.

Effect at Resonance

The effect, therefore, is to give a
sudden dip in the resonance curve.
It will be seen, of course, providing
that the detecting circuit is approxi-

THE WAVEMETER AT
ELSTREE
(Continued)

mately in tune, this effect will be
noticeable, and an exact tune is not
essential. The dip obtained in the
current is extraordinarily sharp,

H

——

The quartz crystal is of strikingly small
dimensions. It is seen removed from
its mounting.
and enables the frequency to he
determined with extreme accuracy.
The result of this operation has been
that the frequency of the subsid.dry
oscillator has been adjusted to 180.7

ke. exactly.

A closer view of
the crystal control
unit.

8s
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Use of Harmonics

Now this subsidiary oscillator
produces a large number of har-
monics, and the wavemeter proper
is so adjusted as to heterodyne with
a suitable harmonic of this sub-
sidiary oscillator. These harmonics
arc detected by listening-in on a pair
of telephones in the anode circuit of
the subsidiary oscillator, and one or
more harmonics can be obtained on
each range of the main wavemeter
calibration.” These check points,
therefore, can readily be obtained as
often as required, so that it may be
ascertained that the calibration of
the wavemeter is remaining con-
stant and that no °‘ creeping '’ is
taking place.

The First Calibration

For the initial calibration of the
wavemeter a slightly more compli-
cated method has to be adopted.
Where the frequency of the sub-
sidiary oscillator is only one-half or
one-third that of the wavemeter
itself, the number of harmonics pro-
duced in any given range is perhaps
only one or two. This is obviously
insufficient for a calibration.

It is thus necessary to adjust the
frequency of the subsidiary oscillator
to perhaps one-tenth that of the
Quartz crystal, that is to say, 18.1
kc., corresponding to 16610 metres,
when there will be a large number of
harmonics produced in any particu-
lar range. The actual methods
adopted to accomplish this calibra-
tion are of somewhat limited in-
terest, but were dealt with by Cap-
tain Crowther in an article in Wire-
less Weekly some time ago (Wire-
less Weekly, Vol. 7, No. 10).

Point Checking

It will be seen from the fore-
going, therefore, that once the cali-
bration has been effected, a matter
which involves considerable time
and trouble, check points may be
taken on various ranges with con-
siderable ease and rapidity, and, as
has been previously stated, the cali-
bration has so far remained remark-
ably constant.

The calibration charts employed
are drawn up on a very large scale,
the actual size being something like
4 ft. by 2 ft. 6 in. These charts
are being hung on the wall of the
Laboratory, and it is .a striking
tribute to the designer, Capt. H. L.
Crowther, that even on a large scale
like this all the points obtained in
the course of calibration lie abso-
lutely on a smooth curve with hardly
a perceptible deviation on .either
side.
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Tracing Cut
' Coil Fields

By
H.J. BARTON-CHAPPLE,

Wh.Sch., B.Sc. (Hons.), A.C.G.I.,
I DJI.C., AM.I.EE.

In this article Mr. Barton-Chapple

presents some further interesting

results of his investigations, with

§ details of another method of deter-

" mining the shape and extent of a

i magnetic field.

B0t 0ttt tttttti st sttt tttottt

article
we saw how it was
possible to directly
obtain a map of the
magnetic - field of a
coit by employing iron
When this method was

N last

my

filings.
not satisfactory, :esort could be
made to a compass needle for the

somewhat lengthier process of
plotting the resultant field.. Before
describing a further method for
deriving these interesting results,
the magnetic field for one more coil
will be shown.

“ P Type of Astatic Coil

A particular style of coil (coil D)
which consists of two single-layer
windings on the same tube wound
in opposite directions and separated
by a small distance, as shown in
the photograph, was - employed.
The field plotted by the compass-
ueedle method is indicated in Fig. 1,
and it seems to be somewhat similar
in shape to the case of coil C,
Although a current of 5 amps. was
flowing, however, it was found that
the field influence only extended to
a distance of 4 in. from the coil
centre, thus demonstrating that this
“tvpe of astatic coil has advantages
where stray fields are of importance.

Results

The complete results of these
simple experiments are drawn up in
a convenient tabular- form, the in-
ductance of two of the coils in
micro-henries (uH) being stated for
comparison purposes.

The seven cotls chosen for these
experiments are typical of those
which are generally met with in an
ordinary wireless receiving set, and
information of an equallv useful
nature will be obtained if other

]
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The field of coil B was determined by the iron filings method.

voils arc employed. In addition the
modifications brought about by the
introduction of fron can be found by
these methods.

Conclusions

Since the above results are drawn
up on a qualitative basis, definite
quantitative conclusions cannot be
drawn from them. The differences

Coil D was of the astatic type wound
on a special former.

in the shape and extent of the coil
fields are interesting, however, and
clearly demonstrate that the ques-
tion of ‘* stray '’ fields is of extreme
importance.

In addition, the advantages de-
rived through the adoption of
special types of winding, designed
with a view to reducing the external

influence of a coil, are borne out.

Where considerations of space in
the lay-out of a receiver are of im-
portance the necessity for employ-.
ing special coils with limited
magnetic fields cannot be over-
emphasised.
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Another Method for Plotting Fields

After completing these tests
another ingenious method for secur-
ing a permanent record of the mag-
netic field of a coil was brought to
the notice of the writer. In view
of its relative simplicity it will be
described here so that readers can
then make a choice from the three
possible methods according to
circumstances.

By the means about to be ela-
borated a definite photograph can
be secured without having to fix the
iron filings in position by spraying
on the ligquid fixative.

Details

Procure a piece of ordinary
“ gas-light ” photographic paper
of adequate size, and cut it so that
it will fit over the coil, the neces-
sary supports being adjusted to
hold the coil and paper in order to
ensure that the photographic paper
forms a mid-section plane as indsi-
cated previously. ]

To prevent the paper from being
spoilt by exposure to strong light
this work must be carried out in a
yellow light, or, failing that, a dim
light can be situated in a remote
corner of the room so that no direct

. rays fall upon the sensitised paper.

The Iron Filings

The iron filings should now be
carefully sprinkled over the paper
by allowing them to sift through
the fine mesh of a muslin bag. This
allows an even distribution to be
secured which otherwise would be
difficult to obtain.

When sufficient filings have been
spread over the surface of the
paper pass the required current
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-Tracing Out Coil Fields—continued

through the coil and very gently
tap the paper. The filings will now
form themselves into the paths
representing the lines of the force.
Obtaining the Negative

Having obtained the desired field,
disconnect the battery supplying
current and switch on a strong
light a foot or so above the surface
of the photographic paper and
‘“ expose ”’ for a period of 5 to 10
seconds. The exact length of time
for the exposure can he found by
trial if small pieces of the paper are
experimented with under the influ-
ence of the strong light. The
minimum time for obtaining an in-
tense black surface after the
oidinary developing processes have
been gone through will be the
necessary exposure period.

Now: cdevelop this paper, taking
care to have an ample supply of
developer and a fresh fixing bath.
The result of this work will give a

(This is actually the

‘“ negative ”’ showing *‘ white fil-
ings’" on a black background.
The necessary contact prints can
be made from this negative, it
being found preferable to use bro-
mide paper for this purpose.
Results

The final results obtained from

this process are very effective, as
1

An example of a

magnetic field plotted
by the special method
described this week.

field of a large
permanent magnet).
* % %

will be seen from the accompany-
ing photograph, which indicates

the field of a permanent magnet
secured in this way. A comparison
of the methods is made possible by
referring to the other photograph
shown, which indicates the resultant
field from a coil mentioned in my
last article.

=

Table of Results.

Coil Current Extent of Coil Coil
Symbol Type of Coil. through Coil | Field Influence Inductance
Reference. in amps. from Coil Centre. in gH.
Large Multi - Laver 0.5 8 ins. —
Coil. =
Small Multi - Layer 2l 4 ins, —
Coil.
Special Plug - in 2. 3 ins. —
Coil.
“D' Astatic Coil 4 ins. —
Bodine Twin-Eight 4 ins, —
R.F. Transformer,
No. 40 Lissen 5 ins. : 130
B.1 Gambrell 1 6 ins, 156 1 e
#* % #

'\\\[/\/// Bli e )

Fig. 1.—The field of
coil D was plotted by
the compass needle

method.
33 34
L A
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SAMPLE RECEIVED

‘ F have received a sample of
W the R.A.C. accumulator
from the Royal Accumulator
Co., of 30, Wood Street, Deans-
gate, Manchester. v
We understand that this firm is
not new to the manufacture of accu-
mulators, this work having been in
progress for about twenty years.
Recently, however, alterations and
improvements have been made, and
the sample submitted to us repre-
sents their latest design.
Special Features
On inspection of the 2-volt cell
sent to us several special features
are noteworthy. A celluloid con-
tainer is used, Wwith reinforcing
strips at intervals. The terminals
are provided with grease cups at
the base, in order to prevent the
acid from crecping on to the brass
parts. Both the grease cups and
the terminai heads are coloured red
and ‘black for positive and negative
respectively, so that there is no
chance of confusion here.
Easy Filling
Round the vent plug is a celluloid
cup, which makes for easy filling
with water or acid without spilling,
and which also should prevent any
acid sprayed out during the charge
from spreading over the top surface
of the cell.

Sevvscses
[TXTYTY
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to be done about these news-
papers.  Like heaps of other
devoted wireless men, I am always
having my hopes raised by a head-
line that seems to promise some-
thing profoundly interesting in the
shape of a wireless article, only to
find, after wading through half a
column or so, that the thing is
really dealing with some other sub-
ject of infinitely less importance.
Just the other day my eye was
caught by a heading which fairly
shouted ¢‘ B.B.C, Must Act.”” The
first paragraph was really thrilling,
for in it the B.B.C. was called upon
to put down with a firm hand such
nefarious practices as making los-
ing’ hazards with the butt end of
your cue or potting your opponent’s
ball more than six times running.
A splendid idea, was it not? Pal-

SOMETHING will really have

e P S,

. . . “They’re wireless telegraph
posts, aren’t they ? . . .

pitating with expectation of more
good things to come, I read on.
Sold!

And then T found that the B.B.C.
was the Board of Billiards Control.
On yet another day my nerves were
frayed to rags owing to my having
been deceived by a B.B.C. head-
line. This time it was the Board
of Boxing Control. And only last
pight when I picked up my even-
ing paper the first thing that struck
my eve was the glorious headline,
“ Towards Aerial Perfection!”

Could anything be more promis-
ing than that? 1 ask you. Would
you not have settled down to read
what followed, brimming over with
expectation? You would? I thank
you. You would have been had on

LI L L LT L T P2l e 7o F e 7 P77 7l

—possibly you were—just as I was,
for the ensuing two columns dealt
merely with improvements in aero-
plane design. That sort of thing
is altogether too bad.
That Ass Poddleby

And matters become worse when

idiots like Poddleby try to work off

In view of the fact that the new
¢t Wireless Weekly ’* has gained a very
large number of new readers, it is
thought that some introduction of the
various characters appearing in this
feature whll be desired. It is believed
that the likenesses to be seen above,
with the following key to the diagram,
will serve to make known the peculi-
aritles of the chief characters.

LIST OF COMPONENTS.
C, Breadsnapp C, Admiral
R, Snaggshy L, Bumpleby Brown
L, Dippleswade B, Proféssor Goop
D Gubbsworthy R, Poddleby
V, Wayfarer I,; General

silly jokes on you. Last week the
fellow came rushing’ into my den
and said, ‘“I say, Wayfarer, have
you heard the news? ’> Seeing that
he was bursting with something, I
answered ‘“ No,’”’ so as to give him
a chance of getting ‘it off his chest.
‘“ The Government is rigging up
wireless telegraph masts just out-
side the town,”” he cried. ‘* Come
and see.”

Naturally I went. About half a

mile along the Bilgewater Magna
road we came upon a squad of Post
complete

Office with

workmen,

. . . Aeroplanes became a

positive nuisance . . .
handcarts and little brown tents.
They were engaged in erecting
telegraph  poles. ‘“ There you
are!’” giggled Poddleby. ** They're
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wireless telegraph posts, aren’t
they? They have not got the wires
up yvet? See? He, he, he.”
‘““Ha, ha,”” 1 grunted. ¢ Oh, yes,
ha, ha.” Luckily the ’bus bound
for Little Puddleton passed at that
moment, and I leapt aboard, leav-
ing Poddleby to walk home alone.
Revenge !

A couple of nights later I strolled
round to sec Poddleby. ‘“ Are you
much bothered with mice? ”’ I in-
quired casually. ‘I should think
we jolly well are,”’ cried Poddleby.
‘“ The whole house is over-run with
them. They eat my coils and make
nests in my boots.”” ‘““You have only
yourself to thank,”” I said; ¢ you
simply have not taken a proper step
to get rid of them. Now I have not
a mouse in the place!’’ *‘‘ How on
earth did you manage that?”’
asked Poddleby, his eyes bright

{

/o

e

. . sat scratching his left ear
while he concentrated . . .
with expectation. * Oh,”’ I said,
“1 just used my brain. A little
ingenuity is all that is needed, and
my wireless mousetrap does the

trick.”” ‘* Some kind of death ray,
I suppose,”” cried Poddleby, all
agog. ‘‘What a splendid idea.

Tell me all about it, and 1 will rig
ocne up at once. How does one
make a wireless 'mousetrap?
‘“ One uses perforated zinc,” 1 re-
plied, rising and making rapidly for
the door. ‘ Go and sit on top of
one of your wireless telegraph poles
and think it over.”
It’s an Il Wind . . . .

But to come back to those decep-
tive newspaper headings. There
is an old saying that out of evil
cometh good, and the one about
aerial perfection set me thinking.
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Little slips that

ADVERTISEMENTS

prove “Lissen” efficiency

Lissen Fixed Condensers are made very accurate—to with-
in 5% of their marked capacities—and, also, no matter what
the temperature conditions behind the panel may be,
they will never vary and will not leak.

If, when soldering a connexion to your Lissen
Fixed Condenser, the iron should slip and burn
the outside case, you will find on testing that
the capacity has not altered at all. Heat cannot
affect a “Lissen "—its internal construction is
too good—fit Lissen and make sure you are using
trouble-free Condensers, and NOTE THE NEW
PRICES.

.0001—001 ... 1/3

Goa=006 ", 2If

Mica dielectric.

(With each .0002 and .0003
there is included free a pair of
clips to take a grid leak.)

The Lissen Fixed Grid Leak goes
.a long way towards making a

silent circuit. Noise in a receiver is often
caused by the varying resistance of a supposedly
fixed grid leak. The Lissen Fixed Grid Leak
is unalterable, because its resistance is settled.
Fit one and be still more sure of your circuit,
Price [/8;

In certain critical circuits a Variable Grid
Leak is essential. With a Lissen you can
obtain any resistance between

% and 15 megohms, smoothly,

gradually and noiselessly., When

using a Choke Coupled Ampli-

fier it is always advisable to

use the Lissen Variable Grid

Leak. One hole fixing, of

course. Price 2/6.

LISSEN

THERE IS NO ‘WEAKEST LINK’ IN THIS LISSEN CHAIN
Lissen Limited, 30-32, Friars Lane, Richmond, Surrey

‘Phone: Richmond 2285 (4 lines).

'Grams: *‘ Lissenium, Phone, London.*

A~ ApvertiseMenT IN ° WireLESs WEEKLY ” Is A GUARANTEE OF SATISFACTION 70 BUYERS,

WIRELESS WEEKLY v



vi = WIRELESS WEEKLY

R

SN

THE MuLTIsTAT will do all the work of two
or three filament controls by itself, and do it
easier and better. It saves panel space,
simplifies

R R Y

appearance of the set, and costs less than
the usual separate controls.

Three independent knobs fixed to separate
concentric spindles control the action of the
contact arms. These arms engiage on the

S

resistancewindings which
are wound on a solid
casting. Each resistance
is thus controlled- by its
respective knob. A glance
at the illustration will
make this clear.

SPECIFICATION :

Heavily nickel-plated brass metal
work. Resistances of best Eureka
wire. Solid Ebonite knobs
engraved and highly polished.
Terminals for necessary con-
necisons. One - hole "fixéng.
Highest class workmanship.

The MULTISTAT is made in
the following standard units :~—

Type A 2oeme 7/6
Type B noe, 11/6
each

NSNS

USSUSSESA

o
R

The resistance elements may be
of 6, 8, 10, 25, or 30 ohms.
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internal wiring, improves the .
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ADVERTISEMENTS

About a book
you’ll want.

In the new Radion
Book you will find
complete working in-
structions for building
the unique portable

MarcH 3RD, 1926

and self-contained
Loud Speaker Set
illustrated below.
Clearly and concisely
written and containing
many illustrations, in
the Radion Book are
also particulars for
building three other
high gradesets. Every
enthusiast will want
thisbook. From your
dealer, or send 6d. in
stamps to

AmnmrricaNn Harp
Russer Co. d.
(Britain), Lip.
13a Fore St.,
London,E.C.2

RADION

DISTINCTIVE PANELS

Gilbert Ad. 4720

S-S

SN

FOR TRUTH IN MUSIC USE

INTERVALVE

TRANSFORMERS

The perfect filamen! control the— %
7
! . 7
MULTISTAT { || mve= TYPE
; 7
Patent No: 239,277 A Rayol Product % - AF 3 AF4
ENGINEERING WORKS LTD. .
(Electrical and General) L/
Regd. Offices ¢ 7 & 8, Gt. Winchester Street, E.C.2. 25/_ 17/6
All applications to:
17-21, Thurlow Park Road, West Dulwich, %
LONDON, . *Phone: Streatham 2606. %
Send also for particulars of the ¢ Radiopal *—the four valve
portable receiver described by the “Wireless Tomes' as far and away v
the most interesting instriment at the Horticwitugal Hall Show. %
Y . ))) o

FERRANTI LIMITED jOLLNWOOD

AN ADVERTISEMENT IN ‘° WIRELESS WEEKLY *’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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Jottings by the Way—continued

Whenever this happens I go round
to the Microfarads to see Professor
Goop. 1 give him the idea, and he
begins to think too. By putting
cur heads together in this way—

1

Mackintoshes
tight-coupled if you like—we obtain
a kind of telepathic reaction which
causes the ‘brain waves to build up
ta such an extent that damping, in
the form of large draughts of barley
water, has to be introduced in order
to preserve stability. This tele-
pathic reactive effect is easily under-
stood when it s remembered that
the capacity of both the Professor’s
brain and my own is enormous.
Diplomacy _

As 1 entered his den the Professor
rose from the only really comfort-
able chair in the room to greet me.
Seizing his extended hand I kept
on shaking it and talking hard
whilst I backed round the table,
drawing him after me. Then when
I had got him far enough away
from his starting-point 1 dropped
the hand and made a successful
dash for the chair.

1t is a curious thing, but I can
never think properly unless I am
really comfortable. The Professor
rather gloomily settled down into
another chair, whereupon 1 cried,
“1 say, isn’t this your favourite
chair? How thoughtless of me. I
could not think of depriving you of
it.”” The Professor was just going
to say something when 1 hastily
asked if he had ever considered the
aerial question, and this sufficed to
make him forget at once all about
the chair problem.

Happy Oblivion

Unlike mysell, the Professor can
think anvwhere, for once his brain
has been set in motion he becomes
completely unconscious of his sur-
roundings: I remember that on a
similar occasion not long ago he
sank into little Fido’s basket, and
sat scratching his left ear with the

‘ances of our receiving sets.

toe of his boot whilst he concen-
trated. 1
The Aerial Problem
With our brains reacting like
anything we sat and discussed the

. . A drawing of the
Goop - Wayfarer un-
damped aerial . . .

great acrial problem. There is ob-
viously something very much
wrong with the aerial as we know
it to-day. Apart from its unpleas-
ant habit of falling through the
greenhouse when breathed upon by
spring’s gentle blasts, the aerial has
a terrible effect upon the perform-
The

. . » place the head between

the loud-speakers . .
damping which it introduces causes
their selectivity to go all to pot.
Hoping to increase your signal
strength, you rig up a nice large
aerial, but when you tune in you
find that you cannot separate
Brussels from Birmingham. To
improve selectivity you reduce the

The circuit is a

build a {rame, whose directional
properties should make it splen-
didly selective. Wishing to hear
2LLO, you set your frame on the
correct compass bearing. You hear
a faint voice, which becomes louder
as you turn the frame a little, and
is at its loudest when it is pointing
directly  towards the fireplace.
Curiously enough, all the other sta-
tions come in best with the frame
in the same position. In order to
obtain full advantage of the direc-
tional effects you scrap the fireplace
and iustall instead a portable tor-
toise stove. The whole position is
very obscure.
A Great Thought

Several ideas for the elimination

of damping occurred to us, the

" most promising of which was to

keep the aerial always perfectly
dry. A drawing of the Goop-Way-
farer Undamped Aerial is repro-
duced herewith. It will be seen
that goloshes take the place of
porcelain insulators, and that the
suspended wire is protected by
means of mackintoshes. So far
we have not had an opportunity of
putting the idea to a practical test
owing to a certain reluctance on the
part of the members of the Little
Puddleton wireless club to part with

‘their mackintoshes for experimental

purposes. We feel sure, however,
that we are on the right lines, and
if the mackintoshes are really
storm-proof it is most likely that
they will help not :a little towards

‘the climination of atmospherics as

well as of damping.
The Crystal Loud-Speaker
The discussion of the aerial ques-
tion brought us naturally to the

Headband..

perfectly straightforward
one . ..

size of the aerial until it is hardly

there at all, after which you can get

neither Brussels nor Birmingham.
Wireless Fireplaces

Baffled by the outside wire, you
89

topic of loud-speaking crystal sets.
The only satisfactory type so far
designed makes use, as you know,
of a gigantic aerial which more or

(Continued on page 104.)
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The “Any-Valve” Low-Frequency

> PP P

Amplifier

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

Full practical details of the companion amplifier for the ‘ Fieldless-Coil®’ Set.

D e . -~ =

3 LTHOUGH  primarily
i ,,‘; designed as a com-
il % panion amplifier for the

N three-valve ** Fieldless-
e Coil ' receiver  de-
scribed in  IVireless
Weekly recently, the instrument to
be described can be used with any
receiver needing a further stage of
note magnification, whether crystal
or valve. Its special feature is the
inclusion of a new type of low-fre-
quency transformer, enabling the
user to get good results with prac-
tically any type of valve, bright or
dull emitter, general or power. It
can thus be regarded also as a power
amplifier, for separate high tension
and grid bias are provided for each
valve.

Transformer Requirements

While there are numerous well-
made and well-designed low-fre-
quency transformers available to the
British purchaser, to get the very
best results with a particular valve
the impedance of the primary wind-
ing of the transformer used in its
anqde circuit should be suitable for
that particular valve.

Some transformer makers sell two
or three ratios and specify the par-
ticular types of valves for which they
are designed. Others design their
transformer to suit the average
bright emitter, the impedance of the
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‘“ Fieldless-Coil *’ three-valve receiver.

g The amplifier has been designed to harmonise in appearance with the

*&Wb«ww B S s S S C s M@MM'*

primary being such that reasonably
good results will be obtained with
most of the valves in common use.
]
Suiting the Valve
Now, if you examine a valve
maker’s catalogue in which impe-

EThe problem of the design of an:
: amplifier to suit the wide range of the :
: numerous valves now evailable is not :
easy of solution. In this instrument
Mr. Harris has employed two new :
: intervalve transformers which make :
: it possible to meet the requirements :
: of a great variety of valves and :
: circuits. :

.......................... \s8sses tsissiscacssancasns

ensesecc

dantes of various types are stated,
you will see that these vary con-
siderably., At the moment I have

in front of me one catalogue, in
which

three different types are

&

$-0 b
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I_LCZ
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Fig.1.—Plugs and jacks are provided to permit telephones to be used with
one note-magnifying valve and to enable them to be connected directly to
the input.

recommended for low-frequency
amplitying with a 6-volt accumu-
lator. The first is a bright emitter,
the impedance of which is given as
30,000 ohms, the second is a dull
emitter power valve using a quarter
of an ampere filament current, the
impedance being 8,000 ohms, and
the third is a low-frequency valve
using .12 of an ampere with an
impedance of 8,000 ohms.

In the same catalogue there are a
number of other low-frequency
valves working on 2- or 4-volt acgu-
mulators, the impedances being
32,000, 22,000, 40,000, 10,000, and
even 4,000 ohms. How can any one
amplifier be equally suited to all
these types? Manifestly it is im-
possible to design a transformvs - to
suit all of these equally well.

A New Transformer

A new transformer has just been
placed on the market by Radio In-
struments, Ltd., with tappings on
both primary and secondary wind-
ings, so that diffcrent impedances
and ratios may be obtained at will.
The primary winding hag three ter-
minals, the total impedance between
the outside terminals being 60,000
ohms, that between one pair being
7,000 ohms and that between the
other 28,000 ohms. It is thus pos-
sible to chooseé by means of a tap-
ping an impedance of primary wind-
ing much closer to the impedance of
the valve than is usually the case.

Occasionally a variation of the
ratio may be found of value, but I
do not attach to this the same im-
portance as to the tapping of the
primary. By utilising the tappings
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The “Any-Valve

” Low-Frequency Amplifier—continued

—

on both primary and secondary
nine different arrangements are pos-
sible and seven ratios obtainable.
An advantage of the transformer
that will not be overlooked by the
home constructor with an economi-
cal turn of mind is that should by
any chance and for any reason the
windings break down, the broken
down section can be cut out by the
use of the terminals, and the trans-
former still used.

Switching Arrangements

The ‘‘ Any-valve ’ amplifier has
been designed to make full use of
the flexibility of this transformer.
The transformers themselves are
placed immediately behind a pair of
jacks, flexible leads with spade ter-
minals being soldered to the two
inner lugs of the jacks so that re-
versals of windings and changes

of ratio can be effected in a
moment. Short flexible leads are
also provided for the secondary

windings, and the transformers are
spaced adequately to reduce the pos-
sibility of interaction. If, for
example, the amplifier should tend
to howl, reversal of the direction of
windings or alteration of ratio in
one of the transformers will invari-
ably effect a cure.

Function of Jacks

In order that the user may listen
on thc detector alone, on one stage
of note magnification, or on two,
jacks are provided to plug in the
telephones when required. The
first jack (on the left) places the
telephones in the anode circuit of the
detector valve connected to the
amplifier, without either note mag-
nifier being used. The second jack
on the right inserts the telephones
in the anode circuit of the first low-

frequency valve, while immediately

the plug is withdrawn from this jack

a loud-speaker connected to the
LY

A

38

[

This view of the
base-board shows
how simple is the
wiring of the

amplifier.
3 4 N
* K *

L.S. terminals will into

be put
action in the anode circuit of the
second low-frequency valve.

A grid-bias battery is included in
clips inside the cabinct and separate

a matter very difficult of arrange-
ment with switches. Furthermore,
the wiring with jacks can be made

considerably simpler than is gener-
ally the case with switches.

List of Components

The following components are

iR AR R -
- : R LY, e Sl
S | AMPLIFIER | ! > <%
e B AR L R
! s oy -l el
eyt X l © _‘!‘.‘; ¢ X s
+Q * J, LY. s : J2 I i_ G
: _. - A — B
e i % al, e : ®
- DETECTOR ’;ls 9 ONE VALVE = ©+2
i wid i . :
+@ ~X *.--.2'/2’!.._21(_.-2’/;:.. — kS HT]
h, g ; @
" ’;~ —-T_——T_——ﬂ-_ - H.T
‘@“X "~ ; : L -
e - T R =
- a 2 .
¥ e y ¢ ! @ '

Fig. 2,—The lettering of the jacks corresponds to that in the circuit diagram.

terminals are provided for high ten-
sion of first and second vatves. The
advantage of the jack switching
method is that the correct anode
voltage can be applied to each valve,

X

% 4%

%

This photograph
was taken before
the
done, and gives a

good idea of the
layout of the parts.

wiring was

gl

4,

4 A
& % %

VR

of

those used in the set being de-
scribed. Other makes of low-fre-
quency transformer can be substi-
tuted, but if this is done the same
flexibility in the use of valves will
not be possible. At the same time,
just as good results may be obtained
with other good brands of trans-
formers, provided suitable valves are
used with them.

One cabinet to take panel 16 x
8xZ% in. (Caxton Wood Turnery

One panel of above dimensions
(‘‘ Pilot,”” Peto Scott Co., Ltd.).

Indicating terminals for input +,
input —, L.T. +, LT. —, H.T. -,
BT apoHoBrizpee L.Sw — LS. &
(Belling Lee, Ltd.).

Two double circuit jacks (Igranic
Electric Co., Ltd.).
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The “Any-Valve” Low-Frequency Amplifier—continued

Plugs for same (Igranic Electric
Co., Ltd.).

One on-and-off switch (R. A.
Rothermel, Ltd.).

Two filament resistances (C. A. V.
& Co., Ltd.). These resistances
have interchangeable bobbins so that
bright or dull emitter valves can be
used.

Two multi-ratio L.F. trans-
formers (Radio Instruments, Ltd.).

Two Mansbridge condensers, 1
pF  (Telegraph  Condenser Co.,
Ltd.)

o Je

Two valve holders
Electric, Ltd.).

Two clips for grid-bias battery
(A. G. Brine).

Eight spade terminals.

Eight short lengths of electric
lighting flex, insulated.

One tapped grid-bias battery of
suitable size and three wander plugs.

Glazite wire for wiring up.

Radio Press panel transfers.

(Benjamin

Constructional Wérk
The cabinet, if obtained from the

Caxton Wood Turnery Co., will be
provided with a baseboard and
wooden brackets to which the front
panel is screwed. You start work
by marking out the front panel at
the back with a scriber and drilling
the 2-in. holes to take the filament
resistances and the jacks. The

‘holes for these latter will need to be

opened out a little more than  in.
This can be done with a round file if
no other tool is available. The hole
for the barrel of the on-and-off
switch will need to be larger. This

®

+

e
:
]
]
]
]
P
N
leF
+ M

Fig. 3.—Note the placing of the two valve-sockets,

A considerable simplification of wiring resulted from this

arrangement, It should also be observed that certain of the connections are made with flexible leads.

b
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weakness.

HE Middle Ages present us with few

more romantic figures than the Alchemist.
Feared for his magit, more than one suffered
the penalty of the stake as a grim reward for
his reputed dealings with the Evil One. And
yet to these pioneers — these persistent
searchers for the Philosopher’s Stone—
civilization owes much. They were the
world’s first scientists.

But now, after slumbering for so many
centuries, Science <advances with gigantic
strides.” - The fallacy of Alchemy is exposed—
sensible men no longer seek the magic formula
for the transmutation of base metals into gold.
The Alchemist has become the Chemist.

Wireless owes much to the
Chemist. It was a Chemist
who reasoned that as the whole
object of a heated filament is to
produce electrons, why not so
treat the filament that it gives
off a more prolific stream at a

Cossor Val

Advertisement of A. C. Cossor, Lid., Highbury Grove, N.5

‘i f/////ﬁ’/{mllluv

True it is Nature hides
Her treasures less and less. Man now

In power where once he trembled in his

Seience advances with gigantic strides.

“Science advances
with gigantic strides”’

Types and Prices:

¢W.1. ForDetector and L.F. use - 14/-
Consumption: ‘3 amps.

¢N.2, (Withred top) for H.F.use 14/-
Consumption '3 amps,

W.3. The Loud Speaker Valve . - 18/6
Consumption *§ amps.

*4lso in special base with resistance
o suit 2,-4- or 6-volt Accumulator 16/«

WORDSWORTH

N

= N\NOs e

lower temperature? And so the idea of the

+ dull emitter valve was born.

To the wizardry of the Chemist we owe the
Wuncell—the wonderful Cossor Valve which
functions witha filament glow almost invisible.
It was his skill which rendered possible its
triple-coated filament. Just as the first Dull
Emitter was a mile-stone in the progress of
Radio, so the Wuncell to-day represents the
high-water mark in the evolution of the Valve.

With its electron-retaining hood-shaped Grid

- and Anode—made famous by Cossor—it sets
. a new and higher standard of performance.

For sensitivity, rare mellowness of tone and lack
of microphonic noises, the Wuncell is unsus-
passed. Whilst, freed from the destructive
influence of excessive heat, its
sturdy and robust filament
ensures an exceptionally long
life. Couple with these facts its
low maintenance costs and you’ll
understand the secret of the great
wave of popularity now being
enjoyed by this remarkable Valve

G

D

Gilber: 44, 470,

AN ADVERTISEMENT IN ¢ WiIRELEsSS WEEKLY ”’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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= If Wireless is your hobby you should read MODERN WIRELESS.‘.

o 3 JL? . < o s
(& The contents of this mon'h’s issue—A Spring Double Number will
1% interest and greatly assist you. :
s THEORY. PRACTICE. :
1> Developments in Neutrodyne Reception. The Neutrodyne Four, by ]J. H. Reyner, BSc. (Hons.),
1B A discussion of the fundamental or true Neutrodyne circuit. A-C-C‘-L- D.1C, A-M-I;E'E-
4 . N A particularly selective receiver, the neutrodyne arrangements
Q Some Interference Problems in Supersonic Hetercdyne  being designed on symmetvical lines.
1Pt R.c gep?on,ky Capt. H.’. L‘ Crowther, M q ; A Seven-Valve Superheterodyne Receiver, by C. P,
! Selectivity in a ** Superhet *’ is not always secured in practice AllTon.
{153 In this article the author discusses many factors affecting | An interesting selective receiver. ‘" The set ...... receives Union
112 selectivity. Radio, Madrid, on 373 metres free of all interference from 2.0
‘ . The Curvature of Valve Characteristics, by Major James working within 2 miles.
. Robinson, D.Sc., Ph.D., F.InstP. A Set for Valve Rectification Expetiments, by A, V. D.
| < An examination of Valve Characteristics gives much information, Hort, BA.
. In this article the bottom Curve has been singled out for a critical This set will enable experimenters to compare grid current
, examination. and anode current rectification and to make- comparative tests.
F R TR A T e o i T b
: | AFURTHER SELECTION FROM THE CONTENTS. | s
> Published ! The Melody Three. [ ] ;
1135 g i By Percy W. Harris, M.LRE. - Special <
]9 | The Post Office and Interference. 1 March <
S st 1 - iBy Major A. C;.Rl.ee.l I}'L.C..SB.SC., M.IEE. 1 N b
Q 1 aying out your Receiving Set. L3 um <
i £ i By A. Johnson Randall. | EX D
o3 ol every | TheBErl:a] <J>t lIiow Loss. i e, H o
. J. Barton-Ch , Wh.Sch., B.Sec. J o .
q month, : y y o a:;.(e:.c.l., [c)l(} A.M.I?El.sE. 1 1 6 !
. Q he Importance of Valve Selection and its )
o PriCe l/ & 1 effect on Selectivity. J Ke
> | By The Staff of the Radio Press Laboratories. ) 4
NS | Which is the Best Aerial Circuit? 1 4
. | By G. P. Kendall, B.Sc. ) . R
s N\ 20 [ by R s S S e — -4 T
| 7 Subscription Rates = = 15[- per annum, 7/6 for 6 months. .
i AN Obtainable from all Newsagents and Booksellers, or direct from the Publishers. R
m " Depl. M. RADIO PRFSS LTD.. Bush House. Strnnd. London. w.C.2. < AT
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The ‘““Any-Valve” Low-Frequency Amplifier—continued

can be cut out either with a fretsaw

or by marking out a circle the size-

of the barrel and drilling a number
of small holes in the ebonite round

the circle until the middle piece
drops out.

It does not matter if the edges of
this hole are slightly rough, as the
front plate of the on-and-off switch
will cover this up. Once the central
hole for the barrel has been drilled,
the switch itself can be used as a
drilling template to drill the two
holes to take the securing screws.
If the holes are drilled slightly
smaller than the wood screws pro-
vided with the box, the wood screws
can be driven into the ebonite with-
out tapped holes being made. The
holes can then be drilled to take the
terminals and one or two small holes
round the edge of the panel to take
the wood screws: which will secure
the panel itself to the uprights.

Mounting the Parts

The transformers, valve sockets,
Mansbridge condensers and clips for

grid-bias batteries can now be
screwed to their places on the
wooden baseboard, and, before

v‘viring up, the front panel should be
screwed to the upright as shown.
It will be found quite simple to
carry out all wiring after the panel
has been screwed to the upright, as
there is. plenty of space behind.

Flexible Leads

The flexible leads are soldered, as
will be ‘seen, to the two inner lugs
of each of the jacks and to the grid
terminal of each of the wvalve
sockets. The remaining two flex-
ible leads are joined to two wander
plugs-of the grid-bias battery.

Note particularly the arrange-
ment of the valve sockets. Look-
ing from the front of the instru-

.the amplifier as

ment, the valve . socket on the

“left is so arranged that its anode

socket is on the right-hand. side,
while the right-hand socket has the

A?

% 4

% 2%

T

The Anished ia-
strument removed
from its cabinet.
The panel lay-out
is very . symmet-

rical.

anode on the left-hand side. The
Mansbridge condensers zre joined
between the positive side of each of
the jacks and the negative filament
lead, thus following logically the
line laid down in a recent article in
Wireless Weekly in which I gave

my reason for altering the position

of the shunting condensers.

Testing the Amplifier

On completion this amplifier was
given extensive tests with all kinds

*

S
% %

The same size of
cabinet is used for

for the recciver

proper.
N R N4
w w g

of low-frequency valves of varying
filament voltages and impedances.
Bright emitters, dull emitter power
valves and .06 ampere low-frequency
valves were all tested out, and good
results were obtainéd in each case
when the correct tapping of the
primary was found. The best re-
sults of all were with power valves,
since these are the only types of
valves enabling undistorted repro-
duction of really loud signals to be
given. The variation of secondary
winding was not found to be of any

93

advantage, but the wvariation of
primary impedance often effected a
vast improvement.

Primary Impedances

If it is noted that the impedance
between Po and Pr1 is 7,000 ohms
and between P1 and P2 28,000
ohms, ‘and between Po and P2
060,000 ohms, at an average fre-
quency, the best impedanee with
each particular valve can soon be
found.

Reversing the direction of wind-
ings of both secondary and primary
should also be tried. Adjustmeat

‘should be made first of all by listen-

ing in the anode circuit of the first
valve and adjusting this to give the
best results.

When this has been done a_loud-
speaker should be connected to
the L.S. terminals and adjust-
ments of primary winding of the
second transformer made to secure
the best results obtainable. When
using this amplifier with a crystal
set it will probably be found best to
use the lowest impedance primary
immediately following the crystal.

(Much valuable data on valves
and impedances of all the leading

- 1]
I

makes will be found in the :Radio
Press Year Book, now on sale, price
1s. 6d.).

NEXT WEEK
. Continuing his series of articles, Mr. Scott:
. Taggart will deal next week with the ;
. subject of ‘* Mysterious Osclilations which :
: Spoil Reception.’ This contribution will, :
: throw light upon many of those problems :
. of eccentric behaviour on the part of
: recelving circuits which prove so puzzlieg :
o to the experimenter. :

...................................................
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THIS WEEK’S
INTERVIEW

No. 3.— Captain H. L. CROWTHER,
M.Sc.

questions

everyone and
matter.

THEIR WAYS.

W ST TR

FHIET R

Q.—One often hears it stated
that a * Superhet is much more
noisy and brings in more ‘‘ mush

than an ordinary straight circuit.
Do you think this is so?

A.--There is little to choose in
this_ réspect between a superhetero-
dyne and a straight circuit of -the
same -sensitiveness. If all outsideé
disturbaiices were eliminated, one
set would be as quiet as the’ other,
assuming, of course, proper design
and qd]ustment in each case. The
idea probably originated owing "to
compatisons bemg made betweeri
superheterooyne receivers  and
straight circuits which were far
less sensitive,

Q.—-But a receiver operating on
an outside aerial need not be as
sensitive as one working on a frame
for the same range of reception.
Under these circumstances would
you expect the disturbances to be
the same?

A—Up to a point, yes, as
although the outside aerial receives
more energy, from the desired
station, it also picks up consider-
ably more extraneous or parasitic
noises such as “mush’ or
atmospherics. The relative strength
of signals to ‘‘mush’ probably
remains approximately the same in
the two cases.

0.——So from this point of view
you consider there is nothing to be
gained by using an outside aerial
and a less sensitive receiver?

A.—1 would not go as far as
that, as in many cases a gréat deal
Jf disturbance might be due to
quite local sources, such as electric
hght mains, telephones, electric
generators and motors, and lifts in
the same building.  Disturbances
of this type might easily be picked
up on a frame aerial to a greater
relative extent than on an outside

In this interview, which is reported ver-
batim, it will be found that_ the series of
has been carefully framed to
elicit information of a character to interest
to exclude all irrelevant

SUPERHETERODYNES AND

K

aerial, and thus give a greater ratio
of e\(traneous noise to the signal
strength.’

Q:—Can a straight set operating
on an outside aerial receive as much
as a superheterodyne?

A.—Yes, there is little doubt that
this is so, except possibly in a
special case of two
operating on mnearly the same fre-
quency, in which case the directional
properties of the frame aerial might
come in useful, if the two stations
concerned are not in the same direc-
tion from the point at. which it is
required to receive.

Q.--It would appear, then, that
there is little advantage in using a
superheterodyne except in cases
where a reasonable aerial is im-
possible?

A.—This is hardly a fair state-
ment, as a superhetefodyne has
another important advantage over
any present design of straight cir-
cuit, and this is its simplicity of
control. Although the superhetero-
dyne is possibly more complicated
in design, it certainly combines
simplicity of control with a high
degree of selectivity and at the
same time is probably more sensi-
tive than any other circuit of the
same number of valves. With a
superheterodyne two tuning con-
trols only are necessary, whereas an
ordinary high-frequency circuit re-
quires at least four controls to effect
the same selectivity with good re-
production.

Q.-—-Exactly how is this simplicity

of control possible with the super-.

heterodyne ?
94

stations.

March 3, 1936

A.—With the ordinary H.F. cir-
circuit it is necessary to tune very
accurately each circuit to the fre-
quency which is to be received.
With a superheterodyne, on the
other hand, only one circuit need be
tuned to the incoming signal. All
incoming signals are converted to
the same intermediate frequency by
adjustment of the oscillator control,
so that any desired degree of selec-
tivity can be obtained by means of
a multi-stage selective long-wave
amplifier, the tuning of which can
‘be definitely fixed once and for all;

O.—1It is often stated that two
stations which are very close in fre-
quency cannot be separated owing
to the heterodyning of the carrier
waves. Could two such stations,
say, only two or three metres apart,
be separated by means of a super-
heterodyne?

A.—-At furst sight this might
appear to be possible, as when both
stations are converted to the inter-
mediate frequency by means of the

.oscillator, their wavelength might

differ by something like 50 metres:
If, however, we consider it from a
frequency point of view, it can
easily be seen that two stations
differing by, say, 3 kilocycles, will
still differ by 3 kilocycles after con-
version, so that stations only differ.
ing by a frequency less than the
upper limit of audibility cannot
possibly be received independently.

Q.--1 am not quite clear on the
point. If the wavelengths of both
of the stations are stepped up in the
same ratio, their frequencies would
be reduced in the same ratio, and
the actual frequency difference
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would be less on the intermediate
wavelength than on the shert wave.
length,

A.—-1f the superheterodyne de-
pended for its operation on the step-
ping up of diflerent wavelengths in
an equal ratie it would be quite use-,
less for broadcast purposes, because
cach individual transmission com-
prises a series of different fre-
quencies, so that hopeless distortion
would result. The intermediate fre-
quency is the difference between the
frequency of the incoming signal
and that of the local oscillator.

Let us consider an example of two
stations whose frequencies are 1,000
kc. and 1,005 ke.  1f the local oscil-
lator is adjusted to gzo kc., the
intermediate frequencics -will corre-
spond to 50 ke. (1,000-950 kc.) and
55 ke. (1,005-950 kc.),_so that the
actual frequency difference remains
the same in each case, namely,
-5 ke.

(Q.—Then a straight set can, with
care, be made just as selective as a
superheterodyne ?

A.—That is so, the chief advan-
tage of the superheterodme being
its simplicity.

Q.—I noticed just now that you
took about 50 kc. as the inter-
mediate frequency. Is this the most
suitable frequency to use?

A —-Not necessarily so, as the
choice of the intermediate frequency
depends to a certain extent on the
requirements of the set. For
instance, if the set is only required
to cover the normal broadcast range
of frequencies from 1,500 to ©Goo
ke. (200 to 500 metres), I should
be inclined to use a much higher
intermediate frequency, of between,
say, 100 and 125 kc., which would
enable the intermediate-frequency
transformers to be made.smaller and
probably of lower resistance. Such
an intermediate frequency, of
course, would not be suitable for
frequencies such as that of Daven-
try, and it would be necessary to
use one much lower.

Q. —Is there any limit to the fre-
quency that can be received by
means of the superheterodyne?

1.-=The intermediate frejquency
must always be several times less
than that of.the frequency which it
is desired to receive. The inter-
mediate frequency obvicusly cannot
be reduced too far, otherwise it
would come within the audible range
of frequencies andgood reproduction
could 1ot be obtained. The lower
limit is probably something like 2c

_he  joined

00000000000000606000000000000000050000000a000

This Week'’s Interview
(Continued)

990000000000000900000000300000000000000000000

psoseccsse

to 25 ke., so that the lowest fre-
quency that can be received is prob-
ably between 100 and 75 kc. (3,000
and 4,000 metresj. This, however,
is sufhcient to cover all the broad-
cast stations.

Q.—There is one point not quite
clear with regard to conversion of
the incoming signal to the inter-
mediate frequency, and that is the
necessity for rectification in the first
valve, Can this ‘bé explamed in a
few words?

"4.—A concise cxplanation is not
very easy, ‘but it will probably help
matters if we try to define e\actlv
what is.meant by a *‘ beat.’ A

X4 X4 3
% % %

A view of the
R.A.F, main direc-
tion hAnding
laboratory at
Farnborough,
where Captain
Crowther was
before
the
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beat, of course, is produced by the
combination of two oscillations
which are fairly close together as
regards frequency, and can be con-
sidered as being a variation i am-
plitude of the more powerful of
these oscillations.  The period of
this variation in amplitude is equal
to the ditference of the two fre-
quencies. A beat, therefore, is not
a true oscillation at a frequency
coarresponding to the difference of
frequency of the two o=cillations
preducing it, and cannot directly
influence circuits tuned to the beat
frequency. By rectification, how-
ever, the '‘ beat ’’ can be converted
into-a true oscillatiop at the beat
frequency, and as such can influence
circuits tuned to-that frequency.

).—But the beat between two
tuning forks can be heard by the
ear and there is no need for rectifi-
cation. Is not this similar to a beat
between two electrical oscillations?

05
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4.—The ear is responsive to the
{requencies of the tuning forks, and
the beat produced is simply a varia-
tion in amplitude due to the com-
bined effect of the two forks. If
the ear could only respond to fre-
quencies lower than that of the
tuning fork, then the beat would
not be heard. For instance, if two
tuning forks had frequencies of-
10,000 and 10,100 recspectively,” the
beat of 100 frequency would only be
heard by persons who could hear
frequencies up to at least 10,000.
If, however, some form of rcctifica-
tion could be used, the beat fre-
quency of 100 would easily be
‘audible. It is thus only after recti-
fication that a ‘‘beat’ can be
ticated as an ordinary oscillation
which will influence circuits tuned
to its frequency.

Q.-—Does
rectification cause loss of sensitive-
ness on weak signals, as compared
with a circuit in which the signal is
amplified prior te rectification?

not this preliminary

A1.—With ordinary rectification
the resultant signal strength is
appreximately proportional to the
square of the amplitude of the
incoming signal.  That is, if the
amplitude of the initial signal is
halved, the 1esuliant signal strength
is reduced to approximately one
quarter. If, however, the incoming
signal is heterodyned by a fairly
strong local oscillator, as in the
¢ase with the superheterodyne, the
strength of the resultant inter-
mediate {requency oscillation is
directly proportional to the first
power of the amplitude of the in-
coming signal, so that there is no
loss in sensitiveness on weak signals
as compared with a straight high-
frequency circuit.
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In connection with the
strike of wireless opera-
tors, which terminated
recently, when a provisional agree-
ment was reached between em-
ployers and men, a number of
points raised by the unjon are now
being discussed. = We understand
that if no agreement is reached on
any question at issue by March 31,
the matter will be referred for settle-
ment to the Industrial Court.

* * *

Wireless
Dispute.

On a voyage from Liverpool to
West Africa recently, a wireless en-
thusiast kept a continuous log of
his reception. He was able to hear
the transmissions from Daventry on
most days, but atmospherics became
increasingly troublesome as the ship
moved south. The short-wave
transmissions from KDKA, East

Pittsburgh, were received ‘with
greater consistency.
B * ¥

Listemersin 1D spite of the fact that
Gérmany. a wircless receiving

licence costs in Germany
24s. a year, the number of listeners
in that country is steadily increas-
ing. The statistics for last month
show that there were then over
1,108,800 listeners, more than half
a million of these residing in or
around Berlin.

* 5 *

. . Following on the estab-
Radio in jishment of a broadcast-
Iceland. i station at Reykjavik

in Iceland, we now hear that Mr. A.
Gook, a missionary of Akureiri, Ice-
land, is intending to instal a trans-
mitting station there. Mr. Gook's
primary intention is to use the in-
stallation for communication with
‘all parts of the island at times when
bad weather hinders travelling. It
is also hoped that it may be possible
to relay both English and American
programmes from Akureiri. A fre-
quency of 1,500 kilocycles (200
metres) will be used. -

Wireless

News

‘We learn that on March
5, instead of the usual
talk at 7.40 p.m.,
listeners to the London programme
will hear scenes from the making of
a film play. The film is to be *‘ The
Whirlpool,” which is being pro-
duced in Messrs. Gaumont’s studios
at Shepherd’s Bush. In the cast
are Miss Fay Compton and Mr.
John Stuarf.

B.B.C.

News.

i
|
|
|

It is reported that a member of the

staff of the University of Pennsylvania

has produced a valve which has no

filament and can be supplied with H.T.
from A.C. mains.

From the Sunday, bMarch 7.—Lon-

Prggrammesdon, Q.15 p.m. ¢ Band of
H.M. Royal Air Force.

Monday, March §.—Aberdeen :
Chamber Music, Bitmingham: A
Light Musical Evening.

Tuesday, March g.4London : An
Unannounced Orchestral Concert.

Belfast: ‘¢ What's rong With

This? '’ ~ A Musical Competition.
Wednesday, Ma ro.—Bir-

mingham : Variety Cobncert. Glas-

chester : Popular Orchestral Night,
b

in Br—ief; .
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Thursday, March 11.—Cardiff : In

Cap and Bells.

Blossom. Birmingham :

¢ Cavalleria Rusticana.”’
Friday, March 12.—London, 9.50

John Henry and
Opera,

p.m.: ‘“No No Nanette,”” from
the Palace Theatre.
Saturday, March 13.—London,

4.15 to 7.0 p.m.: Programme re-
layed from the Ideal Home Exhibi-
tion. Bournemouth: ‘¢ Listening
Time,” the new Radio Revue (also
from Belfast and Manchester).
Birmingham : Popular evening.

* * *

Operain 1he broadcasting of an
Broadcast opera to be performed

Studio. actually in the London
studio is proposed for next month.
Hitherto such items have, of course,
been relayed by land-line from one
of the theatres. It is hoped that it
will be possible to secure Russian
artistes to give from 2LO Rimsky-
Korsakov's opera, ‘* Kitesh,’” which
has not yet been heard in this
country.

In an agreement reached
a:ge:l'g;r's_between the B.B.C. and
the Society of Authors it

is stipulated that no alteration in
the author’s original manuscript
shall be made for broadcasting pur-
poses without permission from the
author. The B.B.C. have also
agreed to pay certain minimum fees
for  broadcasting literary and
dramatic items.

* ® *
Listeners in St. John's
Wood, N.W., have been
troubled for some time
by a noise like that of a pneumatic
drill, which is heard at certain
times during broadcasting hours.
The source of this noise has until
recently been obscure, but it has
now believed to have been traced to
a machine in a Post Office sorting
office which is used for the auto-
matic stamping of letters.

Curicus
Interfercnce.
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A Simple Method
of Measuring H.F.

Resistance

By W. S. PERCIVAL,
B.Sc. (Hons.), A.R.C.S.,

One of the most important measure-
ments in wireless work is that of
resistance at the working frequen-
cies, and special interest attaches to
accurate methods of carrying out
such work. The simple method
described here is one which has been
used very successfully at our Elstree
laboratories.

Kttt <2 AT < <t

R' interesting series of articles by
Mr. Reyner the great importance 3
of the measurement of high-fre-
quency resistance in wireless work.
For some time experiments have
been conducted at the Elstree
Laboratories with a view 1o finding
the best and simplest method of
measuring high-frequency resist-
~ance. Several well-known methods
were tried out, but for one reason
or another it was decided that they
were unsatisfactory.

A Novel Method

Finally it was decided to try out
rather a novel method which over-
comes many of the difficulties in
the more conventional methods of

EADERS of Wireless Weekly
will have gathered from the

S ¢ i
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A view of the actual apparatus used at Elstree for measuring H.F. resistance. ‘g

current in the latter will change.

If the tuned circuit is brought too

close the oscillator will cease oscil-
lating.  For the method employed
it was, however, found necessary
to use very loose coupling so that

.the drop or rise in anode current

did not exceed more than about 100
microamperes.
The Measuring Circuit
The circuit employed is illus-
trated in Fig. 1, and 1t will be seen
that the volta,qc iacross the gL.T.

IIIIIIIIIIIIIIIIIIIMIWH
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Fig.

ABSORPTION
WAVEMETER

1.—The complete circuit arrangement indicates

that very little apparatus is needed.

measuring  high-frequency resist-
ance. It is claimed that the
method employed has the merit of
oomparatlve simplicity, and if care
is taken gives very accurate results.
_The method is based on the well-
known fact that if a tuned circuit is
brought into the nelghbourhood of
an oscillating receiver. the anode

battery is employed for balancing
out the steady anode current
through the measuring instrument.
By this means it is possible to em-
ploy a microammeter to read the
change in anode current and so
obtain the utmost sensitivity. The
resistance R2 is variable, and is of
about 2,000 ohms resistance. It is

97

-deflection,
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preferably variable in steps, with a
fine adjustment to cover interme-
diate values, Apart from this, the
oscillator is of a conventicnal type
employing a tuned grid.

The coil tested is shown as L in
the figure, and it will be seen that
this is tuned by means of two con-
densers, .one of which is a vernier
in order to obtain fine adjustment.
The coil tested is coupled to the
oscillator so as to produce a drop
in anode current giving a full scale
this  corresponding
approximately to 100 micro-
amperes.

Experimental Method

The procedure in taking a read-
ing is as follows. The oscillator
having been previously adjusted to
the frequency at which measure-
ments are to be taken, the circuit
L C is brought into tune, and the
drop in anode current noted. A
known high-frequency resistance is
then inserted in series with the coil
as shown at Rr, and the decrease
in anode current again read. A
series of these readings are taken
with different values of added
resistance. A curve is then p]otted
of the added resistance R1 in
ohms, and the reciprocal of the dyop
in anode current in any convenient
arbitrary units.

Determining the Coil Resistance

It is found that the curve ob-
tained is invariably a straight line,
as was to be expected from
theoretical considerations.  This
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A Simple Method of Measuring H.F. Resistance—continued

straight line is then produced back-
wards. as shown- in the graph in
Fig. 2, until it cuts the axis along
which the resistance is plotted.
This intercept then gives the value
of the resistance of the coil.

Measuring the Frequency

As the resistance of a coil
changes rapidly with the frequency,
it is essential to have some means
of accurately checking the fre-
quency at which readings are being
made. For this purpose an absorp-
tion wavemeter is coupled to the
oscillator in the .same way as, but
on the opposite side to, the tuned

coil.  This absorption wavemeter
consists, In the apparatus at
Elstree, " of rather a «small coil

together with several fixed and one
variable condenser in parallch
This variable condenser then acts
as a vernier across the small wave-
meter coil, and enables it to be
tuned accurately to the frequency
required.

When this absorptian wavemeter

is brought into tune it naturally -

causes a decrcase in the anode cur-

rent, and as a microammeter is
already available to measure this
change, the exact- point at which
the wavemeter is tuned to the oscil-
lating circui can very accurately be

determined. It will be realised that
this method of employing a
T
e Te
L :?: c :
1
[}
e

Fig. 3.—The self-capacity of the -coil
may give rise to notable errors if it is
comparable to the capacity C.

separate 'ab'sorpti'on wavemeter has
many advantagek over calibrating
the oscillator for -a number of sets
of coils..

Possible Errors

It is perhaps not easy to see at
first why a straight line should be
obtained when resistance is plotted

against the reciprocal of the cur-
rent change. It can be shown
theoretically that this is what is to
be expected, but since an explana-
tion must involve a certain amount

Coil Capacity and Its Influence

Another possible source of error
lies in the self-capacity of the coil
tested. In Figure 3 it will be seen
that the added resistance (r) is in

{ | 1 !

% ¥ % u
E 0 I
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Qs 5|
Fig. 2—By plot- D
ting this graph 3
the coil resistance
can be read 00
directly from the
vertical scale. u
i3 °
QU
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of mathematics, and as it is unim-
portant for our present purpose, it
will be omitted.

The fact that a straight line is
obtained, however, shows that the
reciprocal of the drop in anode cur-

N () J4
* ¥ %

For épproximate
work a stretched
fine wire of known

H.F. resistance
per foot can be
used in adding
resistance to the
circuit.
¥ ¥ %

rent is exactly proportional to the
resistance of the coupled circuit.
There is, however, a possibility that
this effective resistance is not the
same as the actual resistance, and
this is more likely if the coil tested
is coupled too closely. to the
oscillator.

Coupling Effects

It was found on coupling the
coil tested very closely to the oscil-
lator that an extra low resistance
was obtained, thus indicating too
close coupling.  However, if the
coupling was loosened more than a
certain amount the resistance ob-
tained thereafter became constant.
We are therefore justified in
assuming that the oscillator does
not affect the effective resistance of
the tested coil under the conditions
employed.

o8

200 300 400 500

RECIPROCAL OF DROP IN
ANODE  CURPENT IN :
ARBITRARY  UNITS

series only with that added capacity
C which does not include the self-
capacity C. of the coil. Thus, if
the self capacity of the coil is com-
parable with that of the added
capacity grave errors may result. It
is therefore necessary for the most
accurate results, and when measur-
ing coils near their natural {re-
quencies to apply a certain correc-
tion.

Condenser Losses

A still further source of possible
error lies in the losses in the tuning
condensers. Specially low-loss con-
densers were therefore employed for
this purpose, and it was then found
that by changing these for others
of different types that no difference

: —<R
Oscillator Coil —>§
: . 3

k-

Fig. 4.—The method can be applied to
the measurement .of aerial -resistance.

was noted in the apparent resist-
ance, thus indicating that the losses
in  the condensérs used were
aegligible.
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Latin motto : * Be first that ye may be of Service ’
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HE success of the Btown Loud Speaker

runs parallel with the rapid growth of
Broadcasting. Each year has seen the Brown
more firmly established in public favour. Its
long lead—for the Brown was the first Loud
Speaker ever built in this country for wireless
use—has never been seriously challenged.

True, the immense wave of popularity it
has consistently enjoyed has often made
a temporary shortage unavoidable. But
S. G. Brown Ltd. have remained steadfast
to an ideal—the continued production of a
series of Loud Speakers worthy of the
great reputation enjoyed by Brown Wireless
instruments throughout the world.

Not for one moment would they permit a
hair’s breadth deviation from this most rigid
standard of manufacture. Whether a man
pays thirty shillings for a Brown H.4 or
fifteen guineas for a Brown Q type, he
obtains the same quality of materials, the
same careful workmanship--and therefore
the same dependable Service.
S. G. Brown Ltd., Western Avenue, N. Acton, W.3

Depots (Wholesale Onlyj:
2 Lansdown Place West, Bath

Cross Houi Westgate Road,
ewcastle

Retail Showrooms :
19 Mortimer Street, W.1
15 Moorfields, Liverpool
67 High Street, Southampton

Scottish Depot :
120 Wellington Street, Glasgow.

Type H.1,
21 ins. high.

Type H.Q.
20 ins. high.
Resistance :
2000 OF 4000
ohms

Type H.2,
Height 12ins.
320 ohms
£2 5 o

Type Q.
23 ins. high.
Inresistances
of 120, 2000
or 4000 chms

RIS

Eight Types
of MBrown
Loud Speakers

Type H.3.
15 ins. in
heightand in
resistance of
2000 ohms

£3 0 0

Cabinet

Type
InMahogany
or Oak Cabi-
net, 2000 or

Type H.4.
The smallest
Brown Loud
Speaker.
Only 10 ins.
high. 2000
ohms
£1 10 O

Crystavox
The only,
Loud Speak- *
er which
works froma

£6 o o 4000 ohms Crystal Set.

£15 15 ©
£6 6 o £6 o o

—three types

of Headphones
Type A. ‘Type F. Type A.2,
Asusedhythe Popular The New
L Admiralty Broadcast reed-type,
120, 2000 O type. Weight unequalled
4000 ohms only 6 ozs. for sensitive-

£2 10 o 2000 ohms ness.
ohms £1 o o 2000 ohms
£3 o o £1 10 0
and two

Gramophone Adaptors

H.1 (2000 ohms) £4 10 0

For converting your
H.2 (2000 ohms) £2 00

Gramophone into a
H Loud Speaker

ﬂ 1f the.Trade bhave
difficulty in obtaining
Wrown Wireless In-
struments they
should write to us
without delay.

PHIG S SIe S )
Above : Type HQ
Below: Typs H3

BEELELELELELELE LT L L L LT BELEBTLEDBELE

Gelbert 4d. 4213

AN ADVERTISEMENT IN “ WIRELESS WEEKLY '’ 1S A GUARANTEE Or SATISFACTION TO BUYERS.
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LET EXPERTS GUIDE YOU IN YOUR QUEST FOR
MORE RADIO KNOWLEDGE

THERE IS A RADIO PRESS BOOK
FOR YOUR EVERY NEED.

Here is a Complete List of R.P.

“Books

from which to make your choice.’

No. Price. Free. Post
1 Wireless For All . 8. 11d. 1 How_to Build aa ST100 Price. Free.
By Johnt Scolt- Taggnrl, F.Inst. I‘ AM:.E.E. Receiver .. 18 1/9
2 Simplitied Wireless .. X 1/- 12 By John Scolt- Tmmzm FJnul P 4.8 1LEE.
By John Scols-Taggart, Plnd P A. MI E, L. 2 How to Build the Family 4-
3 How to Make Your Own Broadeast Receiver . s us Valve Receiver 2/8 29
By John Scott-Taggart, F.Inst. P, A.M.1E. L. By Percy W. Harris, M.LR. E.
4 How to Erect Your Wireless Aerial . 1Y 1/2 3 How to Build the °Bim-
By B. Mitteli, AMJ.E.E, plicity ** 3-Valve Set 2/6 2,9
5 The Constructmn of Wireless Receiving Apparatas  1/6 1/8 By 6. P, Kendall, B.8c.
Tyere. 4 How to Build the All-Concert
6 The camcructlon of Crysial Receivers 1/6 1/8 de Luxe Receiver .. 26 29
By dlan L. M, Douglas. By Percy W. Harris, M.I.R.E.
7 How to Make a ‘< Unit’" Wireless Receiver 2/8 o8 5 How to Build the Omni Re-
By E. Redpath. ceiver .. 2/6 2,9
8 Pictorial Wireless Circuits ., 16 1/8 By Johs Scolt- Tnmmrl F’m! P A.M.1E.E.
By Oswald J. Rankin. 6 How lo Bnﬂd the ABC Wave
9 Wireless Valves Simply Explained . 26 2'8 g 1/6 1/9
By John Scott-Taggart, F.Inst. P 4. }! 1.E. E iy G. P Kemiall IISe
10 Pncncal Wireless Valve Circuits 28 2/8 7 !iou to Build a $-Valve Am-

Post

RADIO PRESS ENVELOPES
show you how to build efficient
sets from Crystal to Multi-Valve,

Radio Press  Books oare
obtainabdle from all Book-
stails, Newsagents, your
local Wireless Dealer, or
direct from Depl. 8., Radio
DPress, Lid. For prompl
and  gure delivery wher
ordering direct from Radio
Press, Lid., please write
your name and address {n

BLOCK LETTERS.

14 12 'I‘ested Wireless Sels

y @. P. Kendall, B.Sc.
21 Six Slmple Sets

By Oswald J. Rankin,

Radio Engineerlag

By Jokn Seott-Taggurt, F.Insi.P., A . I E. L
12 Radio Valves and How to Use Them 2/6 2/8

By John Scott-Tagyart, F.Ins.P., A. M l E. E
13 500 Wireless Questions Answered ..

By @. P. Kendall, B.Sec., and E. Redpalh

By Percy W. Harris, MIRE
15 Nore Practical Valve Circaita

By Jokn Scolt-Tagyart, F.Inst. P 4. M l E. E 10 How {o Make the Twin-Valye
18 Home-Built Wireless Components ..
17 Wireless Sets for Home Comstructors o0 .0 e 2/8

y E. path
18 Tuning Coils and How to Wind Them ) - s 18 How to Build It 16 1/9

By Stanley @. Rau« !l.lR E
22 Switches in Wireless Circuits

24 Wireless Faunlts and How to Find Them Ol Uil 18
By R. W. Hallows, M.A.
Elunentary Text-Book on Wireless Vncuum Tuhes 10/- 10/6
By Jokn Scott-Tagoart, F.Inst.P., A M.I.E E.

e 15/- 159

By J. . Reyner, BSt(liom).At'Gl DIC., 4lllls‘t
Modern Radio Communication 5/- 516
By J. H. Reyner, B.8¢. (Hons. ), A 00.1 D. l 0 A.MLELE.

plitier de Luxe -1 18] 1/9
By Herbert K. Simpaon.
How {o Make a 1-Valve Re!lex

28 2/8 Receiver . 1%
By Herbert K. Smlp:an
%6 28 9 How to Bnild an Efficient

Single-Valve Set RS 19
3/6  3/10 By Herbert K. Simpzon.

Loud-Speaker Receiver 26 29
By John Scolt-Taggart, F.Inst. P AM.ILEE,
An Adaplable Crystal Set and

276  2/8
1

[

By Percy W. Harris, .1 If 3
.- - 8 18

" . 16 1/8

Radio Press, LY.,
BUSH HOUSE,
STRAND, LONDON, W.C.2,

CAXTON 4-VALVE CABINET

Made for Editor of Wireless Magazine
for Set “As good as money can buy"”
described in issue February, 1925.

Fumed Oak

Cash with Order. £1 5 O
or Real Mahogany polished ... £114 0

With detachable recess fitted Base Board to mount 21 in. by 7 in. panel to slide out of Cabinet frent.
Extra 10/- with two beaded front doors totally enclosing fitted panel.
Cabinet overall length 221} ins. Width 8 ins. Height 9 ins.
Polished with the new enamel that gives a glass’
hard surface that cannot be soiled or scratched.

SENT FREE.—Catalogue 6f standard Wireless Cabinets in various
sizes and woods.  Special Cabinets made to customer's orders.

PACKED AND DELIVERED FREE IN UK.
CAXTON WOOD TURNERY CO., Market Harborough

ELIMINATE YOUR BATTERIES
AND ACCUMULATORS.

RUN YOUR SET FROM DIRECT
CURRENT LIGHT MAINS.

You can build our Units into your Set.
They are the cheapest and best on the market.

Send stamp for List and full advance details.
GOODMAN MILLER CO., 68, Farringdon St., E.C.4.

YOU WANT A

PERFECT SET
THEN YOU

DEALER,

but if any dif-

culty in obtaining
supplies write direct,
giving dealer’s name to—

The Paragon Bubler Manfg, Co.,Ltd.
SCULCOATES, HULL.

AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY ”’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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A Simple Method of
Measuring H.F. Resistance
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{Continued)
The high-frequency resistances
consisted of fine resistance wire,

either No. 43 or 47 Eureka, accord-
ing to the resistance employed.
These resistances were in
short lengths, so that their induct-
ance could be neglected.

Uses of the Apparatus

It is needless to say that the uses
of a high-frequency resistance
apparatus of the type described are
not limited to measuring resistances
of coils. Losses in H.F. chokes,
losses in valve holders, coil holders,

fairly

A micro-ammeter (s required to indi-
cate the change tn anode current of
the oscillating valve.

etc., the resistances of aerial and
earth systems, and many other

Wireless Weekly

sources of high-frequency losses in
wircless cirouits may be investi-
gated.

Figure 4 shows the method of
connecting resistances for the pur-
pose of finding the H.F. resistance
of a particular aerial and earth
system. It will be seen that there
is no need to load the aerial circuit
with any apparatus except a coil
and a condenser, the resistances of
which may be measured separately.
It is hoped in the near future to
give readers some sample resist-
ances for various types of aerials,
with a view te indicating the best
tvpe of aerial to employ under
certain conditions. Further informa-
tion with regard to ditferent com-
ponents and circuits will be given
as they become available.

SOOOCO

0

Important Announcement,

For

for 1926 "’ (price 1s. 6d.),

now on sale, gives in a
compact form mterestmg and use-
ful information on every branch of
the wireless science with which the
experimenter is concerned.

The book is divided into sections,
the first of these containing articles
on modern wireless theory and prac-
tice contributed by representative
-authorities. Mr. J. C. W. Reith,
the managing director of the British
Broadcasting Company, writes on
‘“ Prophecies,”’ while Capt. H. ].
"Round, M.C., M.1.E.E., chief of the
Research Department of Marconi’s
Wireless Telegraph Co., Ltd., deals
with the problems incidental to low-
frequency amplification.

&4 THE Radio Press Year Book

Valuable Articles

. The control of self-oscillation in
‘H.F. amplifiers is discussed by
Major James Robinson, D.Sc.,
Ph.D., F.Inst.P., while the Techni-
cal Edltor of Wireless Weekly, Mr.

. H. Reyner, B.Sc. (Hons.),
A.C.G.1.,, D.I1.C., AM.LE.E., con-
tributes a valuable discussion on
the subject of coil resistance and
efficiency. Other technical articles
are contributed by Mr. H. J. Barton-
“Chapple, Wh.Sch., B.Sc. (Hons.),
A.C.G.1., D.L.C., A\IIEE on
‘self-mpdmty in mductance conls, and
by Capt. H. L: Crowther, M.Sc., on
valve filaments,

“The Radio Press Year Book’ %

>

British and American Conditions

Mr. Percy \V. Harris, M.LLR.E.,
makes an enlightening comparison
between British and American radio
conditions.  His thorough investi-

_gation of radiv in the United States

enables Mr. Harris to deal with this
subject in an authoritative manner.

The reception of American broad-
casting, a subject which is of par-
ticular interest owing to the scant
success of the Transatlantic Tests
this vear, is dealt with by Capt.
A. G. D. West, M.A.| B.Sc., of the
B.B.C. I“ngmeermy' Staﬁ while
Capt. Jack Frost, also of the
B.B.C., indicates the points in the
aerial system which require atten-
tion for good results,

Valve Data

In the section of the book devoted
to valves will be found details of the
various types of valves now avail-
able, together with a large number
of characteristic curves.

The requirements of designers of
wireless apparatus are met by the
inclusion of simple wireless calcula-
tions and useful tables, such as those
for frequencies and LC values and
a metre-kilocycle conversion table.

General Information

_ The home constructor will find

-numerous hints on constructional

work in the section provided for his
benefit. A list of wireless societies,
an up-to-date list of amateur call-
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signs, the international Morse code
and the *‘ Q ”’ signals will be found
invaluable for reference by the ex-
perimenter and the transmitting
amateur.
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{ THE ** FIELDLESS-COIL "’
: RECEIVER
A FURTHER TEST.

S promised in tast week's issue
of 1Wireless 1Veekly, the

* fieldless-coil '’ receiver has
now been tested close to the Landon
Station, actually on an aerial about
1} miles to the north of it, and by
a person who had not previously
handled the instrument. With this
aerial, although it is indoors and
only about 30 feet long, it is nor-
mally practically impossible to cut
out London altogether with, for
instance, a straight single-valve
receiver, or even a set using a stage
of conventional H.F. amplification
and a detector.

London’s programme . was, of
course, received at practically loud-

-speaker strength and with excellent

quality. It was found that 2LO

could be cut out completely by de-

tuning the three condensers about
3 degrees in either direction.

It was not anticipated that many
distant stations would be picked up,
owing to the nature of the aerial
system, but actually a number of
British and Continental transmis-
sions were heard. In the absence of
a wavemeter, identification was
difficult, but it was noted that a
British station and a German were
picked up and separated with little
difficulty, although less than a
degree of the condenser dials lay
between. their settings.
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UR anniversary to-day, as the
B.B.C. announcer would say,
is the transfer of the telegraph to
the Government, which took place
just fifty-six years ago. In these
days of rapid progress we are all
liable to look upon line telegraphy
as something which has been under
the control of the Post Office since
time immemorial, Yet for more than
half the period during which the
Post Office has had control of the
telegraph, wireless telegraphy has
been a practical proposition. It is
just thirty years since Marconi came
to England (he actually reached our
shores in the month of February),
and before many months had passed
he had demonstrated his methods
before Sir William Preece, then
chief clectrical engineer to the Post
Office.

* * *

AS it was, he was looked upon as
rather a mad young man. I
wonder what would have been
thought of him if he had predicted
that within thirty years a giant radio
station would be erected by the Post
Office themselves and used for direct
telephony with America? I am told
that excellent experimental results
are being obtained at Rugby with
the telephony system, while, of
course, the telegraphic installation
is doing yeoman service. -
- % * *
HATEVER one may think of
prohibition in the United
States, everyone admits that its-en-
forcement has a humorous side. I
see that once again the bootleggers
have been using the broadcasting
stations as a means of distributing
a secret code. One of the leaders
of the rum-runners at Seattle
arranged with his wife, who was
known as ‘‘ Aunt Elsie,”’ to broad-
cast bedtime stories of a special and
particular kind. It seems that these
stories contained instructions to the
gang in code. In this way warn-
ings to the men in the ships and
their accomplices ashore were dftri-
buted with great rapidity !

WEEKS DIAR

Y the time this week's diary
appears the - Broadcasting
Committee’s report, if not actually
in the hands of the Postmaster-
General; will be to all intents and
purposes finished. You will not find
anything sensational in it, and some
of the forecasts of its contents have
been very wide of the mark. The
Committee have been very consider-
ably impressed by the excellent
work the Broadcasting Company
have already done, and have given
the company full credit for it.
Throughout the Inquiry and the
subsequent preparation of the re-

-port Capt. Ian Fraser has distin-

guished himself by his commonsense
championship of the viewpoint of
the man in the street.
* * *

l SHALL be greatly surprised if

Mr. J. C. W. Reith does not
continue as Managing Director of
the Broadcasting Company, for his
administrative power has been one
of the big factors in building up the
organisation to its  present high
level. Most of us are inclined to
look upon Mr. Reith as purely a
business man, but while his abilities
in this direction are very strongly

~marked, we are liable to overlook

that he is also an engineer with a

science degree. His war record,
too, was very highly creditable.

°© % * b

O the Savoy bands are to con-

tinue broadcasting after all!

I am not very surprised that an

arrangement has again been arrived

at, for, on the one hand, the B.B.C.

_know that' the Savoy Bands arc

popular and, on the other, the man-
agement of the Savoy is far too
shrewd not to realise the immense
publicity value of these broadcasts.
When [ looked in the other night I
nearly collided with several mem-
bers of the Tango Band coming
‘“ off duty ’’ for a short time. In-
stead of the conventional evening
dress, they wear a peculiar and
highly picturesque Spanish garb,
more suggestive of brigandage in
100

the mountains than dancing on the
polished floors of the Savoy Hotel.

* Such is modern life !

* * %

ONDON is wobbling on its
wavelength again. The wave-
meter at the Wireless Weekly
laboratories shows that there has
been a drop of a metre during the
last few days. The etheric mess in
Europe grows worse; you never
know which of your favourite Con-
tinental stations will be heterodyned
next. As if interaction between
broadcasting stations is not bad
enough, we needs must have wide
mush bands over the relay stations,
Birmingham and other regions.
We really must do something about
this harmonic interference. Listen
to Bournemouth any night now and
you are almost certain to hear inter-
ference from Aldershot.
* * *
l AM not one of those people who
think that because there are a
number of broadcasting stations
all working at once that such con-
gestion is inevitable. It is true that
at the present time there are more
stations on the air than can be
reasonably accommodated, but if
only they would stick to their fre-
quencies, and not wander about all
over the place, there would be only
a small part of the heterodyning
which now afflicts us.
b % *
LEVER angd persistent advertis-
ing tells us that many bodily
ils can be cured by a dose of
salts. Do you know that salts are
one of the greatest clarifiers of the
ether? On the label of the bottle
so intimately connected with ** that
little daily dose *’ you will find what
purports to be an analysis of the

contents. You will find, for exam-
ple, several kinds of salts of
soda and potash (which may or

may not be a constituent part of
the particular salts I have men-
tioned), known as Rochelle Salt,
which have a most peculiar pro-
perty. If a crystal of this salt is
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placed in a certain way between
metal plates and joined in a. wire-

less circuit it can be made to con-’

trol the frequency of that circuit
in a remarkably accurate manner.

Salt 1is
soluble in water and particu-

CTUALLY Rochelle

larly fiagile. The same pro-
perty  is possessed to a
much smaller degree by quartz,

and by taking a quartz crystal,
grinding it in-a certain way, and
joining it in a particular circuit in
a radio transmitter, the crystal can
he made to maintain the transmitter
with steady accuracy on the fre-
quency "allotted to it. A wireless
set so maintained at its frequency
1s said_to be ‘* crystal controlled.”

* * *

N America the number of wireless

stations so controlled is rapidly
increasing, and if in Europe the
same principle was adopted, there
-would be a wonderful clear-up. At
present you mever know when a
Continental station is going to
wander on to the wavelength of
your favourite broadcasting station
and heterodyne it out of all recog-
nition. As Rochelle Salt is about
one hundred times as accurate as
quartz in this particular direction,
a dose of salts would do the Euro-
pean ether a great deal of good.

xR % EA]

PEOPLE who grumble about the

patent position in this country
should listen to this:—* Con-
tinved and expensive litigation,”
says Prof, J. H. Morecroft,
M.I.R.E., the well-known American
expert and past-president of the
Institute of Radio Engineers,
¢ points out the entire inadequacy
of our present patent scheme. It
seems nowadays that the granting

of patents has scarcely more signi-
ficance than a licence to others.
The overworked staff of our patent
office is so loaded up that frequently
five years or more are required for

] Ay 34
w - ® %

There are rumours
that a new micro-
phone is being tested
at 2LO;
the microphone is
kept carefully hidden,
as may be seen in this

certainly,

photograph, taken
when the purser of

the *‘ Berengaria >

broadcast a talk
recently.
¥ % #

patents to be jssued. . . , At present
it is worth practically nothing un-
less-the inventor is backed by some
powerful corporation.” In this
country a big law action is pending
between a famous wireless company
and a firm selling American receiv-
ing sets. Both sides have plenty of
money, and you may rely on it that
neither side will give in before the
case has been to the House of
Lords. By that time we shall know
a lot of interesting' things about the
value of wireless patents.

£ ¥ *

SOME of our old nursery rhymes
will need re-writing before long

34 N4 7
* 9 %*
The special dance

band organised by
the B.B.C. solely for
broadcasting has

already been heard
from 2LO.
# % %

to bring them wup to date. One
of them, anyway, seems to be com-
ing true in a sense, ‘since riders
behind” the ‘‘iron horse ’ are to

10§
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have music wherever they go. T
read with interest the other day
about the experiments in receiving
on a moving train by the Great
Western Railway Company.

Now the G.W.R. are equipping
the dining cars of the Cornish
Riviera express with loud-speakers.
Passengers travelling in the or-
dinary first-class compartments will
have to be content with head tele-
phones, but I should imagine that
they will be very well content.

Wave-Trap.
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‘“ The Dangers of
Unwanted H.F. Currents '’

-

LT TYYYYT)
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With reference to the illustration
of a home-made choke on the
second page. of the article which
appeared under this title last week,
it should be pointed out that a coil
of low self-capacity is nec€ssary for
this purpose, and a single-layer
winding is usually employed. -

The whole subject of H.F, chokes
and their requirements will be

-dealt with by Mr. Reyner in an

‘early issue.

THE NEW ‘ WIRELESS
WEEKLY ”’

esosesssccse
es0ssseses

With reference to the announce-
ment regarding Captain ‘West in
our issue of Februafy 10, it should
be noted that, whereas the contract
with Captain Round was for a year,
that with Captain West was for six

months, but that the number of
articles from Captain West will be

such that, distributed, they will’

cover as much as a year,
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"SHORT-WAVE

[
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HE writer’s pet theory
connecting cold
weather with good
conditions for
Transatlantic recep-
e il tion has been com-

pletely spoilt by an exceptional
“ burst '’ of American short-wave
signals during a spell of warm, dry
weather. On  Saturday, February
20, he was surprised to hear several
** Yanks "’ coming through at good
strength as early as 2r.oo0 G.M.T.
By 22.30 they were audible several
feet from the ’phones, using a
detector and one note-magnifier.
One peculiar point was that no
weak stations seemed to be audible ;
all those that were coming through
at all were R7 or R8! At the time
of ‘writing conditions are still ex-
tremely good, so let us hope that
we are going to be repaid for the
long spell of ‘‘ dead ”’ nights and
fading signals.

Australia Disappears

Several stations have been in
continuous communication  with
America, but work with the Anti-
podes seems to have slackened
somewhat. The Australian stations
report bad atmospherics, rendering
reception of distant stations very
difficult. The New Zealanders have
also been stronger at this end than
the Australians. Brazil seems to
have faded out temporarily, but will
doubtless appear with renewed
‘“ punch '’ before long.

6QB has at last persuaded his
ro-watt transmitter to accomplish
two-way work with America. He
worked U-2CV] on the night of
February 20 at 23.30 G.M.T., and
was reported Rs. Possibly it was
the invigorating effect of some en-
raged ‘“ BCLs *' knocking at his
door that gave his signals the
necessary ‘‘ push.”’

Good Work in the Free State
Ireland is showing signs of great
activity. now, practically all the
active stations that can muster up

To watts or so having worked
the U.S.A. already. GI-21T is
putting out an ear-splitting signal,
and seems to be heard everywhere.
Incidentally, he has worked a sta-
tion with the call TPAV, and
would be very glad if any reader
could inform him of the where-
abouts of this station. Several
other stations report hearing TPAV
and TPAX. 6MU has not been
very active of late, but will soon
be back with increased power. As
he has already been heard practi-
cally everywhere, one wonders
what is going to happen !

Piracy Again

5NJ complains that someone is
misusing his call-sign, and that he

O 4
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A low-reading hot-wire meter of this

type is useful for indicating the small

aerial currents obtained at the higher
frequencies.

is continually receiving reports of
reception of his telephohy on about
400 metres, mostly from the
London area. As his activities are
confined to 45-metre C.W. work, he
would be very glad to hear from all
who have received this pirate. In
our’ opinion, the man who wilfully
uses a call-sign that he knows to
be allotted to another station de-
serves all he is likely to get. Things
will certainly not be very pleasant
for him if the G.P.O, succeeds in
tracing him !
A Strange Phenomenon-

On one or two nights during the
past week or so it has been noticed
that the *‘local’ stations {i.e.,
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French and British) have continued
to come through at their usual
strength during the hours of dark-
ness, even as late as 23.00 G.M.T.
On the same nights the American
commercial stations, WIZ, WIR,
WQO, etc., have all had a peculiar
‘“ echo’’ effect. Their C.W. sig-
nals have sounded rather like some-
one whistling at the end of a long
tube, or in a subway. It seems
that there is a definite connection
between these two observations,
although they certainly seem some-
what difficult to reconcile. Sugges-
tions on the subject: will be very
welcome.
Who is It?

Rumour has it that a certain
transmitter in the south of London,
whe is in the habit of using a con-
siderable amount of power derived
from chemically-rectified A.C., has
invented a new game called ‘‘ Toss-
ing the Mansbridge,”’ which is
played as follows:—The players
gather round the transmitter, and
a paper condenser of the old Army
Mansbridge type is placed across
the plate and filament terminals of
the valve. At a given signal some-
one is instructed to switch on thg
high tension; the winner is the
player who succeeds in catching the
largest piece of paper. The owner
cf the condenser is always awarded
the booby ptiize.

Portuguese Success

A new station that has done' all
manner of DX work in a few weeks
is P-3FZ, of Funchal, Madeira.
This station was first heard about
a month ago, and has steadily im-
proved, as far as signal strength is
concerned, ever since. The number
of letters received asking for his
address is a proof of his efficiency.
The full address will be found in
this week’s ‘‘ Amateur Transmit-
ting Notes.” Numerous other
Portuguese stations are now to
be found on the 7,500-kc. (g4o-metre)
band, as well as on the 4,000-kc.
{(75-metre) band.
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American Reception in the

Transatlantic Tests

Full confirmation and analysis of the American

reports of reception will take a considerable

time, but it is already evident that some
interesting facts will emerge.

e
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CO N S I DERABLE
o number of American
Bl and Canadian listeners
have reported recep-
L% tion of the B.B.C.
stations during the
week of the Transatlantic Broad-
casting Tests, and upwards of 450
letters have been received in this
country asking for confirmation
of reception. While a number of
these are too vague in their state-
ments for definite checking, it
appears that on the whole the
B.B.C. stations were heard on the
other side better than the American
stations were in this country.

An Elaborate Hoax

Listeners in Omaha, Nebraska,
were delighted to hear, on the night
of Tuesday, January 26 (the morn-
ing of January 27 by our time), both
sWA (Cardiff) and 2BD (Aberdeen)
at good loud-speaker strength.
The news that these stations were
not heard so loudly elsewhere in
America caused an investigation of
this ‘‘ phenomenon ”’ to be made.
It then appeared that some local
station, whose identity could not be
discovered, had been sending out
bogus transmissions purporting to
come from Cardiff and Aberdeen.

The investigation revealed the
fact that both of these stations
transmitted on a wavelength of 351
metres, while the origin of the
‘‘ orchestral selections ”’ was
assigned by some listeners to a
gramophone, and the national
accent of the ‘° Welsh” and
‘¢ Scotch ’’ anncuncers was open to
criticism !

Classification of Reports

A table is given on this page
which shows the distribution of the
localities from which reports have
been received. It should be under.
stood that this table does riot repres
sent actual reception, since the
checking of the reports is not yet
complete. A further table, giving
the results of the checking;, will be

published in an early issue of Wire-
less TVeekly.

Misleading Success of 2LO

It will be noticed “that the great
majority of the reports refer to the
London station.  This, however,

does not represent the true state of
affairs. It appears that many
American listeners quoted London
as the station which they heard,
owing to the fact that they were
unable to identify the transmission
with certainty.

STATION CLAIMED.
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American Reception in the
Transatlantic Tests
(Continued)

essevcus s see
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In the checking of the reports it
will be possible, from the details
given, to assign many of these re-
ports to other B.B.C. stations.
Only one report has come to hand
for Bournemouth, a station which
is usually heard well in America,
but no doubt a number of the Lon-
don reports will be found to refer
to Bournemouth.

Some Results

A certain amount of information
is available from the reports so far
dealt with. A censiderable number
of these reports are practically use-
less through lack of sufficient data
to provide an adequate check.
Some, for instance, record the re-
ception of ¢ faint music,” with no
mention of wavelength or similar
details.

The enthusiasm shown by Ameri-
can listeners for long-distance
records is also demonstrated in
some cases by an apparently too
vivid imagination, and what one
may describe as ‘‘ the ear of
faith.>’ Thus some listeners record
the fact that the call letters of the
station heard were given by the

March 3, 1926

The fact that very few reports claim reception of Daventry, in spite of its
high power, may be due in some measure to the limited tuning range of
many American receivers.

announcer, whereas in fact no call
letters were announced at all from
the station in question.

There is no doubt, however, that
the B.B.C. stations were heard in

America. Most of the successful
reception was carried” out on the
Eastern seaboard, but accurate re-
ports have also been received from
more than one listener in California.
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less roofs in the entire garden.
There is much to be said for that
kind of aerial; it can be protected
from damping by suspending
several tarpaulin rick-covers be-
tween the wide spreaders, and
when this is done it is frequently
possible to have tea in the garden
even during the English summer.

There are, however, several
drawbacks. There are still some
lukewarm wireless men who regard
the garden as intended primarily
for the growing of roses, holly-
hocks and other vegetables, failing
to grasp that its real purpose is to
act as a support for the uerial and
as an earth. Such folk will have
nothing to do with the roofed-in
aerial, maintaining that their sweet
peas will not sprout properly be-
neath its generous shade.

An Aerial Nuisance

I am, myself, above any such
petty considerations as these, but

PR eR0R000000000000000000000000000000000000000000000800000000000000000000000000000000000000000000008
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Jottings by the Way

(Continued from page 89)
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I have had to dismantle my tar-
paulin-covered aerial for quite an-
other reason. Aeroplanes became
a positive nuisance. One was
always going out and finding them
in the place where the strawberry
bed used to bé, the pilots being
under the mistaken impression that
the tarpaulin covers were the roof
of a hangar.

On thinking the matter carefully
over, the Professor and I came to
the conclusion that it is possible to
design a crystal set
operate not. one loud-speaker but
two when attached to any normal
aerial. The circuit, as you will see
from the diagram, is a perfectly
straightforward one. The whole
secret lies in the selection of the
loud-speakers, and in placing them
in the correct positions with regard
to one another. The loud-speakers,
which should be carefully matched
in tone, should have a resistance of
2,000 ohms apiece. - They are wired

104

which will.

in series by means of an ordinary
pair of telephone leads, and they
are fixed with their spouts facing
one another and about six inches
apart. So that they shall remain
in position, it 1s best to join them
by means of a metal headband
removed from a pair of telephones.

Operating the Set

To use the Goop-Wavrfarer loud-
speaker crystal set, place the head
between the loud-speakers, with the
right ear in the bell of LSt and the
left in that of LS2. Grasp the
knob of C1 with the right hand, and
tune in the desired station. Should
the operator be left-handed he must
thrust his face between the horns
from the opposite direction, so that
the left ear is adjacent to LS1 and
the right to LS2. He will then be
able to use his left hand for operat-
ing C1. The Professor and T have
personally tested out this circuit,
and have found that it gives perfect
loud-speaker reproduction of the
signals of any station that is within
range of the crystal set. Even
greater ranges are obtainable by
those in whom the voice of con-
science is not a loud-speaker.

WIRELESS WAYFARER.,
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cleaner or a paper spill will serve.

NE of the most annoying
Odifﬁcu‘]ties connected  with

short-wave reception is to be
found in the fact that so many
variable condensers make objection-
able grating and crackling noises
when the set is oscillating upon
these high frequencies. It is not
alone upon the high frequencies,
however, that condensers are apt to
give rise to troublesome noises.

Effects of Dust

More particularly upon the high
frequencies, but also to some extent
upon the broadcast band, an
accumulation of dust between the
vanes of the condensers may give
rise to most troublesome scraping
and crackling noises, which may be
decidedly difticult to locate, unless
this point is known to the operator.
They will be heard only upon turn-
ing the condensers, and if these
components appear to be in order
in every other way, the spaces
between the vanes should certainly
be cleaned. :

A pipe cleaner is the appliance
almost invariably - used for this
purpose, and it would be difficult
to.. improve upon, but non-pipe-
smokers should remember that a
folded ‘‘ spill ’ of paper-will serve
almost equally well.

Contact Noises

Most condenser noises arise from
a defective connection to the moving
vanes, and when this connection
consists of a rubbing contact in
the bearings at the ends of the
moving spindle, particular care is
needed to see that the condenser is
kept in proper adjustment, so that
as good a connection as possible
exists. Many condensers of the
cheaper type rely upon this rubbing
contact for the connection in' ques-
tion, and they are often provided
with some adjustment for the
amount of pressure upon the bear-
ing surfaces.  This peint must be

‘is known in America as a

regarded as a possible source of
noises, which will be particularly
prominent when the set is oscillat-
ing, but which may be heard at any
time, and a little care should be
devoted at intervals to seeing that
as much pressure is being applied
by the adjustment in question as
is possible without rendering the
motion of the condenser unduly stiff.

‘¢ Pigtail '’ Connections

In more expensive condensers it
is usually found that some more
positive method of making connec-

‘“ Pigtail cause

connections
noises if many more turns are present
than the number seen here.

may

tion to the moving plates is provided
than that which occurs in the mere
bearings of the condensers. For
example, in some condensers a
system of spring leaves make con-
nection with shoulders or other
points upon the moving spindle.

If these connection points become
dirty, noises are bound to result
when the condenser is turned, and
an occasional rubbing-up to a
bright polished condition with emery
paper is desirable.

It is a common practice, also, in
good class condensers to use what
(X M

pig-
tail ”’ connection to the rotors. In
the common form-of this device, a
spiral phosphor-bronze spring is
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Crackling poises which only occur when the con-
densers are turned should be the signal for the
operation illustrated on the left.
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CONDENSER NOISES

Causes and Cures
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Either a pipe-
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provided, whose inner end is sol-
dered to the spindle and the outer
to the terminal which provides' a
connecting point to the moving
vanes.

Noises from Spiral Connectors

Now, this scheme is capable of
providing very good results, and
also, strangely enough, very bad
ones. Upon the higher frequencies,
more particularly, some types of
pigtail cause intolerable rustling
noises when the set is in an oscillat-
ing condition and the condenser is
turned. It appears to be due to the
fact that the pigtail consists of too
large a number of turns, and that
as the condenser is turned and the
spring. winds up or unwinds, the
turns touch at irregular points,
shorting upon each other and caus-
ing consequent very slight varia-
tions of inductance in circuit. Slight
as these variations are, however,
they are quite sufficient to cause

A flexible insulated ‘“‘ pigtail ”’ is some=
times helpful, on the higher frequencies
in particular.

objectionable noises, even to some
extent upon the broadcast band.

Insulated Pigtails

The remedy appears to lie in the
use of a pigtail of the minimum
number of turns required to give
satisfactory operation, and in the
majority of condensers now avail-
able it will be seen that only about

(Continued on page 106,
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Random Technicalities

The Later American Sets

ROM time to time I have ex-
F pressed my views quite
frankly upon the subject of
American receivers and their rela-
tive merits compared with those
used on this side of the Atlantic.
As I tried a good number of them
last year while in the States I have
been particularly interested in the
examination of the specifications of
this year’s models to see what
advances have been made.

There seems to have been very
little real advance in the last twelve
months, save in two directions,
First, the Americans are at last
beginning to realise that many of
their receivers are inferior on the
audio - frequency side, and are
accordingly using far better low-
frequency transformers. Secondly,
there is a general tendency towards
one-dial control. Ready-built super-
heterodynes are sold only by the
Radio Corporation of America, who
are now marketing excellent single-
dial superheterodynes, including the
loud-speaker, while the majority of
manufacturers are using exactly
the same theoretical circuit as they
used last year.

The Work of Haseltine

Receiver design in America
probably owes more to Prof. Hasel-
tine for its advancement within the
last year or two than to any other
man. This is not to say that all
commercial receivers are his de-
sign—this is far from being the
case. Neutrodyne receivers, how-
ever, were the first -to give really
efficient two-stage high-frequency
amplification, and once the advan-
tages of efficient *‘ radio-frequency *’
were realised, the whole industry
set to work to achieve satisfactory
means of stabilising.

Future British Development

I feel convinced that within the
next twelve months British designs
will not only have caught up to the

By Percy W) Harris, MIRE. g

American, but will have beaten
them, so far as the home construc-
tor is concerned. With regard to
factory-built sets, the British manu-
facturers can, if they really try, do
much better than the American; if
they do not try, then the Americans
will come over here and take the
trade.

There is one British receiver, the
Marconi Straight-Eight, which, in
my opinion, is definitely better than
anything the Americans have yet
produced, so far as sensitivity com-
bined with selectivity and quality
is concerned. I was one of the
first people to try it, and the only
criticism [ would make is that six
dials are at least three too many.
As a matter of fact, as these dials
are marked in wavelengths and are
matched in their readings (save for
the first) the difficulty of picking up
stations is not so great as you
might imagine.

A Gocd Reaction Control

The method of controlling reac-
tion by shunting a continuously
variable resistance across the re-
action coil (which is fixed in rela-
tion to the grid coil) is one well
worth trying if you have not yet
experimented with it. Provided
you pick the right size of coil and
a good variable resistance (a vari-
able anode resistance will serve) it
is a very pleasing method to use.
It is particularly convenient when
it is desired to incerporate plug-in
coils within a cabinet receiver in
conditions where the use of a
moving reaction coil would be
inconvenient.

Rough Treatment

It is really surprising what
punishment the average car battery
has to put up with these days.
When I look at the black box
measuring about a. foot by nine

‘inches and of about the same depth,
- which supplies the electric starter on
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my car, I often wonder how on earth
it does it. Nearly every morning,
wet or fine, warm or freezing, it has
to start up a heavy six-cylinder
engine from the cold, and it rarely
takes more than three seconds to do
it. At the beginning of that three
seconds it has to supply two or three
hundred amperes at the least. I
hold that accumulator in very
healthy respect since I tried to start
the car by hand one cold morning.

A Redeeming Feature

If it was not for the fact that the
car accumulator is on charge prac-
tically the whole time that the car
is running (save when the load taken
by the headlamps, etc., is as
great as, or greater than, the
charging current), the cells would
very rapidly deteriorate. It is pro-
bable that most of the deterioration
of wireless accumulators is due, not
to any load put upon them, but the
fact that they are so often left in a
semi-charged or uncharged condi-
tion for long periods.

CONDENSER NOISES

(Continued from p. 105)
two turns are provided. Under
these conditions 'quite satisfactory -
operation generally results, but it
is just as well to give a suitable
remedy for the trouble which has
been mentioned as occurring with
this type of connection.

The expedient is quite simple,
being merely to remove the offend-
ing pigtail and replace it with a
length of about 1} ins. or 2 ins. of
single rubber-covered flex, also
coiled into a spiral, the ends being
soldered in place exactly as were
those of the original pigtail. Since
the turns of this spiral are now
insulated, the same trouble cannot
occur, and a particularly satis-
factory contact will be found to be
maintained. G. P. K.
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NE -‘sometimes sees state-
O men{s in articles upon the
subject of hand-capacity to

the eifect that in a properly-
designed receiver with good com-
ponents working upon the broadcast
frequency, hand-capacity troubles
should be negligible, provided that
the correct connections are made to
the condensefs. The fact remains,
however, that every mow and then
one finds oneself endeavouring to
operate a sct in whkich bad hand-
capacity eflects are present, and
without the time necessary to locate
the cause of the trouble and remove
it. Anything more irritating than
to be compelled to work with a set
in which one finds that as soon as
a station has been tuned in and the
operator’s hands are removed, sig-
nals vanish entirely, would be diffi-
cult to imagine. The tip which
follows is the result of experiences
of this sort, and has been found the
only practical course to adopt.

A Simple Expedient

The method is, very simply, to
discover how many degrees upon
the condenser dials are equivalent
to the capacity of the operator’s
hands upon those dials, and then
to add the aforesaid number of
degrees to the readings found necés-
sary to tune in any given station
with the hands in posifion. For
example, suppose that one discovers
that the capacity of one’s hands is
cquivalent to 14 degrees on the
scales of the two condensers in a
set with a tuned aerial circuit. and a
tuned anode circuit. Upon tuning
in any given station, note the read-
ings for the loudest signals while
the hands are still in position, add
to each of these readings 1% degrees,
take the hands off, and signals
should then be heard corregtly.

Finding the Correction Factor

Very little practice will enable
one to tune in in this way, once it

donaannianooRnooonadonnnannonoonononooanaoan
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OPERATING NOTES

Estimating hand-capacity—Leaks in reaction con-
densers — Dead spots on short waves — Backlash’

in geared corndensers — Using a buzzer wavemeter.
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has been discovered how many
degrees, or fractions of a degree,
are equivalent to the capacity of
the operator’'s hand. To obtain
this in the first place a very simple
test will suffice :—Set the receiver

oscillating, and search for one of

the various harmonics of the long-
wave C.W. stations which are
heard on the broadcast band trans-
mitting morse, and tune in carefully
to the silent point of these signals.
Now take the hands off the dials,
and observe to what pitch the note
of the signals rises.

Now place the hands back on the
dials, note carefully the reading for
the silent point of the signals, and

Observe the change in pitch of a C.W:

note when the hand is withdrawn from
the dial. g

then turn the dials in the direction
of increased capacity until the note
arises to the pitch which had pre-
viously been observed. Note the

‘new reading carefully, and remove

the hands from the dial. The sig-
nals should now return to the silent
peint if the pitch of the note was
observed and reproduced . exactly.
If it does not do so, try again until
a setting is found for the dials such
that the signals are heard upon
their silent point when the hands are
removed.  The difference. between
this reading and the one required
to give the silent point when the
hands are in place in their normal
position on the dials represents the
correct factor for the capavcity of the
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cperator’s hands when used in the
way mentioned.

Leaky Reaction Condensers

Troublesome noises occurring in
a set employing capacity-controlled
reaction are very often due to a
minute leakage of the high-tension
across the plates of the reaction
condenser if these happen to be
covered with dust. A fixed con-
denser of about three times the
size of the variable placed in series
will cure this without altering the
performance of the set in any other
way. Another trouble that some-
times arises in a set of this type,
when it is used for broadcast
reception as well as on the higher
frequencies, is that the value of the
H.F. choke may be wrong. The
writer uses a choke of about 300
turns for broadcast reception, and
this functions satisfactorily on short
waves, but results are usually im-
proved by using a smaller ehoke in
the latter case. One of about 50
turns is used -for the 6,667-kc.
(45-metre) band, and reaction is
found to be easier to control when
this is in use.

Dead Spots

‘““ Dead spots’’ over which the
set refuses to oscillate are usually
due to the fact that the aerial has
a harmonic (or perhaps its funda-
mental) within the band over which
the receiver is used. A small load-
ing coil in series with the aerial,
or a loosening of the coupling of
the latter to the set will generally
get rid of any trouble of this nature.
The writer has” had one of these
spots that has ultimately been
traced to the earth, This was
cured by the use of a counterpoise,
which caused a similar spot in
another place!

Backlash in Geared Dials

Geared dials are not always
so  pertfectly * constructed that
there is no trace of mechanical
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Operating Notes—continued
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‘backlash in the movement. The
practical effect of this in tuning is
best illustrated by an instance.
Suppose that a weak signal requires
an exact setting at 50 deg. on the
dial. On first bringing the dial to
this point the mark is perhaps
passed slightly and it is necessary to
turn back. The turning back of
the vernier knob has no effect till it
has been turned through an angle
corresponding to a movement pf the
dial of, say, 3 deg.’

When this ‘‘ free ’’ portion is
passed, the dial and, of course, the
condenser plates will start to move.
If the amount of backlash is not
known, the dial may easily be
turned back too far before it is
realised that it has begun to move.

)

Note the Error

The best course to adopt under

conditions of this kind is to make

of the exact
angle of free movement of the ver-
nier knob before the gears engage
in each direction of rotation. If
desired, a scale may be marked on
the dial round the base of the knob

careful observation

and a mark made on the knob itself.
This will give an accurate visual in-
dication of the amount of backlash
to be allowed for, which will in most
cases prove more satisfactory than
adjustment by ‘‘ feel '’ only.

Buzzer Wavemeter Troubles

Quite a number of experimenters
are distrustful of, if not contemp-
tuous about, buzzer wavemeters,

‘their complaint usually being that

the tuning obtained with them is too
flat to be of any real service for
checking ‘wavelength. The trouble
here is often that.the wavemeter is
operated far too close to the re-
ceiver, so that the signals force their
way in over a considerable band of

‘wavelengths.

Obtaining Greater Accuracy
There are two ways in which a
buzzer wavemeter may be handled
in order to get the greatest accuracy

Fid
b3
#

Even the best of
buzzer wave~
meters must be
placed at a suit-
able distance from
the receiver to
permit really
sharp readings to
be obtained.

e
sk
*

of wavelength or frequency check-
ing from it. One is to remove the
wavemeter to such a distance from
the receiver that the signals from it
can only just be heard on the re-
ceiver at the point of resonance.

108

When one- is -using a super-
heterodyne receiver, for instance, it
will probably be necessary to remove
the wavemeter into the next room
at least. With less sensitive re-
ceivers the procedure should be to

When: friction drive is used in a slow-
motion device, little trouble is usually
experienced from *‘ backlash.”

adjust the wavemeter roughly quite
close to the receiver and then move
it further and further away, till the
signals are just audible at the
resonance point only.

Orientation of the Wavemeter

This method has the disadvantage
that it is troublesome for one person
to carry out. There is an alterna-
tive method, which should be found
satisfactory with some receivers.
If the wavemeter is placed on the
table, not too near the receiver, it
will be found that in one position
the buzz heard on the receiver is
loudest. If now the wavemeter is
turned round, it should be possible
to find a position, probably at right-
angles to the previous ene, when the
signals will be much weaker. More
accurate checking will be obtained
with the wavemeter in the latter
position than in the former.

Other Precautions

It is as well to avoid bringing the
headphones too close to the wave-
meter when tuning, as sometimes
direct induction from the buzzer
coils to the telephones will result..
This will make accurate checking
more difhcult.

Again, the hand should not rest
on any of the ‘terminals of or too
near to the wavemeter when tuning,
as this, too, may introduce buzzing
in the telephones which has no con-
nection with the tuning of the re-
cetver or wavemeter.
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Conducted by the Radio Press Laboratories, Elstree.

‘¢ Ondia ’* Wavemeter

Messrs. Goodchilds & Partners, Ltd.,
have submitted to us for test at our
Elstree Laboratories a sample of their
“ Ondia >’ wavemeters.

Manufacturers’ Claims.

It is claimed that this instrument is
capable of reading wavelengths from
235 metres to 25,000 metres when used
with the four coils supplied. A
guarantce is given that the wave-
lengths can be read to an accuracy of
from 1.5 to 2 per cent,

In the instruction booklet supplied
with the wavemeter details are also
given for using the wavemeter for the
tfollowing purposes :—

{a) A generator of oscillations for
checking purposes. For this purpose a
small buzzer is operated by means of
a switch on top of the panel. A small
battery is also provided for working
the buzzer.

(b) A check for measuring the out-
going waves of a transmitting station,
In this case the buzzer is cut out of
action, and a small lamp which is
mounted on the top of the panel serves
as an indicator of the current as the
wavemeter comes near to the trans-
mitter,

(¢) As a check transmitter.
case the wavemeter is used
erdinary buzzer wavemeter.

Laboratory Tests,

This instrument was tested at our
Laboratories against a standard wave-
meter, firstly as an absorption meter,
using the lamp as an indicator show-
ing when the wavemeter was in reson-
ance. In this case the wavemeter was
found -to be accurate, and thoroughly
fulfilled its malkers’ claims. a

As a buzzer wavemeter, however,
consjderable inaccuracy was noticed,
to the extent of about 5 per cent. on
21.0’% wavelength.

General Remarks.

The wavemeter is a convenient and
campact instrument, and should prove
.of great use to amateurs. It is ex-
tremely simple to operate, and fulfils
a number of useful purposes. Free-
dom from hand capacity was a very
noticeable point.

In this
as an

Variable Condenser

Messrs. the Edison Swan Electric
Cu., Ltd., have submitted to us for
test at our Elstree ILaboratories a
sample of their double-value variable
condenser.

Manufacturers’ Claims.

It is clainied that this variable con-
denser is of the low-loss type, and
consists of two variable condensers
united in one with a control in the
form of a small knob which, when
screwed in, connects the two conden-
sers in parallel. When only the single

The “ Ondia*’ wave-
meter, which is pro-
duced by Messrs.
Goodchilds and Part«

ners, is equipped

with interchangeable

coil units.,

condenser is employed, the capacity is
300 micro-microfarads,” and when both
are used together the capacity is
brought up to a total of Soo micro-
microfarads. The advantage of this
is, it is stated, that the small conden-
ser can be used for tuning over the
higher broadcast.frequency range when
fine " control is more important, and
that on the lower frequencies a larger
band can be covered by using both con-
densers in parallel.
Description of Component.

This condenser is provided with

metal end plates, and can be fixed by

106

three screws as well as by the usual
single hole fixing. Both the main
knob and dial screw on to the main
shaft, and bv screwing them tightly
together the dial can be locked in posi-
tion. The two condensers can be
placed in parallel by screwing down a
spindle which passes through the main

shaft, thus making contact between

the two sets of moveable plates.

-Laboratory Tests,
It was feund on test that the capa-
city of the sidgle condenser was .00033
#F, while whea both condensers were

employed in parallel, the capaeity rose

to .oo0825 - uF. The corresponding
minimum capacities were respectively
14 ‘micro-microfarads, and 25 micro-
microfarads. It was also found that
the insulation. resistance of this con-
denser whs infinite, and that all con-
nections were in good order.

General: Remarks.

This condenser has some advantage
over the more orthodox type as re-
gards ease of tuning over different fre-
quency bands, and it may therefore
recommend itself to some amateurs.
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TRANSFORMERS AS CHOKES

Sir,—With reference to the article,

‘“ Getting the Best from a Choke
Amplifier,”’ in the January 27 issue of
Wireless Weekly, I am amazed to read
the emphatic statement that the
secondary of a low-frequency trans-
former is quite unsuitable for use as
a choke, and I would be most in-
terested to know the author’s reasons
for making this (as it seems to me)
outrageous assertion.

I have used broken-down trans-
formers of two or three different makes
as chokes with every satisfaction, and
have one in use now in my receiver
which gives more uniform amplifica-
tion than any transformer I-have used
(granted the number of these is not
great).

I have to-day measured the induc-
tance of a much-advertised choke, and
it appears to be about ten henries.
How can this compare for uniformity

of amplification with a transformet
\\mdmg having ten, twenty or more
times that mductance’—Yours faith-
fully,

A. K. Gorpon,

Cambridge.

{Epiroriat Nore: Mr. Barber re-
ferred in his article specnﬁcallv to ‘‘ the
average transformer.” The fact that
certain particular transformers may be
found suitable does not affect the argu-
ment, The choke measured by Mr.

( READERS’ COMMENTS

unnmwm - AT

Gordon would certainty appear to be of
inadequate inductance, but our corre-
spondent is surely optimistic in con-
sidering that transformers having an
inductance of 100 henries, 200 henries
or more are commonly available.]

HIGH-POWER STATIONS ?

Sir,—Permit me to point out a mis-
apprehension under which your corre-
spondent, Mr. H. C. Grant Watson,
appears to be labouring in your issue
dated February ro. e says that a
high-power station erected twelve miles
south of London would serve all crystal
users in the Metropolis as well as at
present, while causing less interference
to valve users. But if the signal
strength remained unaltered the inter-
ference would necessarily persist, as
the actual currents flowing in the aerial
systems of the city would not have
been reduced, and would therefore be

% % %

A station which is
familiar to many
short - wave en~
thusiasts is that
of Mr. F. L. Hogg,
call-sign 2SH. He
is in charge of thé
Icelandic

prise referred to

enter=

in “Wireless
News in Brief.”’

&

% 3 %

LY VA

[75S

e

no easier to eliminate when desired.—
Yours faithfully,
A. M. TURNER,
Altrincham.

WORK ON 3,333 KC,

Sir,—Having seen.your query re the
possibility of DX work on wavelength
of go metres in Wireless Weekly of
recent date, I hope the following in-
formation on my transmissions on
that wavelength will be of some in-
terest to you.

110

Using an input of 7 watts on two By
valves with a single wire aerial, 3o ft.
high and 30 ft. long, three-wire
counterpoise 30 ft. by 7 ft., 1 have
QSO'd the following stations :—

Germany.—KIW Halle (now KLy),
R3; on 2V’s; DEorz2 (listener),
Baden, R4 on 3V’s.

Hollzmd —NoF3, Zeist, CW., Ry,
‘phone Rz on 1V; NoWC, Utrecht,
C.W., Ry, ’phone R3 on 2V’s.

Belglum —BO8, Brussels, C.W., R3
on 2V’s. m
Sweden.—SMXT, Torup, CW,, Rs,
’phone R4 on 2V’s.; SMVG, Boden,

.W., R3 on 2V,

CW., Ry

Italv.—IINC, Asolo,
'phone R3 on 2V'’s.

Also, NOT, the U.S.S. Pittsburgh
at Marseilles and Leghorn, C.W. Rj.

All these have confirmed the results
given.

I have also worked a number of
French and German stations who have
not QSL’d.

From this I think vou will agree
that go metres is not vet by any means
plaved out. [ went down to 45, but
ORM was so bad that I returned to
the present wave and don’t intend

dropping again for some time.

I have now raised my aerial to 6o ft.
high, and hope to further extend my
range.—Yours faithfully,

E. Menzies (sMQ).

Liverpool.

P.S.—Your short wave dope in
Wircless Weekly is the goods. Please
let’s have plenty more.

“THE ¢ SIMPLICITY *’ SET IN THE

TESTS

Sir,—During the  Transatlantic
Test Week 1 tried to listen to America,
with small success. Using a ** Sjm-
plicity *’ three-valve set (Radio Press
Envelope No. 3, by G. P. Kendall,
B.Sc.), 1 heard Madrid and Prague at
loud-speaker strength. On January 3o,
just after § a.m., when Prague had
closed down, I heard a piano and then
a long announcement, the only part
which I could catch, owing to distor-
tion, being, “ If you hear us, write to
the Eastern Telephone Company.”
The address I could not catch.—Yours
faithfully,

RoOBERT CAMPBELL,

Clayton-le-Moors, -near Accrington.
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shock - protects the valves | A STEP FORWARD IN WIRELESS
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You know it's| The New
gOOd because of AL K LU M
the name ‘LOTUS’

Don’t h ral 1

Do e o v | HJT. Battery
Lotus Valve Holder has —Jasts
been specially designed tocounter- 1

act the microphonic elements that practically

are so injurious to the delicate for ever !

valve filaments.
The unique and original springs of the

oo seuptgsnd Lotus Valve Holder absorb any shock | N WORRY * NO GHANGE of GURRENT * NO ACID - NO LEAD

and eliminate all microphonic noises.

Absorbs

together by a :
mechanieal pro- Protect YOUR valves by fitting the Here is a hizh tension battery the are no objectionable fumes
cess, making a ILotus Holder. superiority of which instantly given off since there is no acid
definite and  per- commends it to the man seeking used. For the same reason, the
TR T G “out of the rut” battery Alklum  H.T. Battery cannot
tion Blaikitla cfficiency. sulphate and it cannot buckle.
id' = 2 8 Kol vonrider these features of the Tle pressure is consistently main-
DO CHE R CEy Alklum. It can be emptied in tained, and it is continually being
silver springs and five weaks or five years : demonstrated that the
PhOISPhOF 1;\!01%25 at theTlo%tion t(:)i the Write -\lgll'»u ttgives alhl‘izhe;
valve sockets, __/\ JOYANCY o user. hat is 8ay, and petter standard of
Nickel plated. = —ev =S in ordimary use the life for results than any other

= — ==
of the Alklum is prac- Descriptive  pattery on the market,
tically indefinite, ~and Folder & Finally, Alklum Bat-
it can be charged teries are supplied in

e Wihcro e and discharged 3,000 Prices strong boxes charged

P00t 020 SHICROE timea, Further there .' ready for use.

: 3 . From all Reliable Radio Dealers. Y . 1 ey 1

E 3 a

: 2 / : GARNETT, WHITELEY & GO., LTD., o WORSNOP & CO., LTD. 1Y)
Coowin Brocadgreen Road, Liverpool. — THE CARLTON LAMP WORKS, |=

T perminald & Makers of the famous LOTUS <Coil Holder. HALIFAX, ENGLAND. 1

t London Office & Showrooms: 89, Victoria 8t, S.W.1. )

AND. §§r§%uun \ - ’ ‘ .’ I
Cdited by. John - Scott-Toggart. EnstP AMIEE ;
Z

EFORE you decide swhich tyPe of set you will
build, he sure to get particulars cf the Pilot
Service, A wide range of first class designs
available—Crystal, one-valve, Reflexes, Neutrodynes,
Multi-valve Sets—in fact, every type up to an 8-valve
Saper Het. We supply all working instructions. blue
prints. drilled and engraved panelsand all components.
The Pilot, Service enables you to build a Set guaranteed
to work as well as a ready-built one at the bare
cost of the Components. Combine economy with ) d
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Spectal Features ©

The NARM.AT. and the
SRM

Should the BBC. Intertere
m Trade Matrens?

efficiency by building a Pilot Set. Send for a
copy of tbis Pilot Manual to-day. Post free
PETO-SCOTT CO., LTD.
Head Office & Mail Order:
77, City Rd., London, E.C.1
: Branches :
62, High Holborn,London, W.C:1

Walthamstow : 230, Wood Btreet
Plymouth : 4, Pank of England

| ace
Liverpool: 4, Manchester Street

Vhe PILOT
MANUAL {

The Glasgow Wircken
Exfiition

The Silent Salesman
P
o ks

/«//{/ J
“44, %4
b,

- Radro Teede in Sweden

5w a e nwGea LB
Craash ot

The Wireless Industry’s Directory

Subscription Rates - - 7/6 per annum (10/- Abroad)

g

THE WIRELESS DEALER, Bush House, Strand, London, W.C.2

P.S. 4723,
AN ADVERTISEMENT IN ¢ WiIRELESS WEEKLY ’’ .15 A GuARANTEE OF SATISFACTION TO BUYERS.
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Notes for the Transmitter
ADDRESSE_S FOUND AND WANTED

O HOOOSOOOOOOOO]

QRA's Found

OCMV : Poste Radio
valérien, Seine, France.

OCNG : Poste Radio, Nogent-le-
Rotrou, France.

U6VC: J. Nutt, 327, North
Norton Avenue, Los Angeles, Cali-
fornia,

U-8ANB: C. P. Goetz, 1128,
‘Atwood Avenue, Cincinnati, Ohio.
~ U-1CAL.—1285 Boulevard Street,
New Haven, Connecticut,

E-GEH.—Radio EGEH, Villa
Victoria, Cairo, Egypt. )

P-3FZ.—Ferraz, Rua St. Maria
261, Funchal,” Madeira.

N-PC3.—\W. F. H. Peeters, 2nd
Hugo de Grootstraat 14, Amster-
dam.

PE-6YX.—Flight-Sergt.
R.A.F,, Birsalem, Palestine.

Madly,

QRA'’s Wanted

NOT, CHNM, KFUH, C-8AR,
SHAD, SHEK, NISP, P-3BB,
PE-6YX, Y-SUG, G-2BMD, YYY,
E-1BK, CH-1CH, SDK, KY7A,
NBA, GHA, N-STB, A-6NER,
RCRL, D-sMT, D-5ZM, PR-4SA,
GFP, TPAV, NEQQ, 6XI, 1PUR,
G-2BAZ, G-2EP, G-6FT, D-sEW,
LA-1B, B-I3.

General Notés

The following stations are now
active, and would welcome reports
on their transmissions :

5AN.—Mr. E. W. V. Butcher,

Mont-

It is often
desirable to
raise the
short = wave
receiver well
above the level
of the table.
2WJ does this
by means of
valve-boxes.

0 SOOOOOCOOOOOOO T OOOOOC QOO OO SOOI OOOOOOOOOO

1

*“ Rogerum,

Purley.
5GG.—Mr. L. G. Young,

Cottage, Havant, Hants.

sWP.—Mr. W. E. Russell, s,
Walton Road, Woking.

6IY.—Mr. A. Pacy, 28, Church
Road, Epsom.

6MB.—Mr. A. ]. Buttress, 7,
Linekilns Fields, Hill Top, Bol-
sover, near Chesterfield.

The address of G-2TK in future
will be 35, Footscray Road, Eltham,
S.E.g, and not as given in previous
lists.

16, Manor Gardens,

Petit

* * *

We are in possession of cards
intended for the following stations,
and would be glad if they would be
'so good as to write in and claim
them :—

PE-6YX, PE-6ZK, PE-6ZM,
B-Zg, B-I3, N.oPM, N-oKZ,
N-oPX, NOT, P-3FZ, L-1AG,

SQr, USDPE GzBAZ, G-2EP,
LA-1B, D-7 E\’V

We have received the following
list of *“ Calls Heard ' from Mr.
R. J. Drudge-Coates, of Rawal-
pindi, India, whose call-sign is now
DCR:

Great Britain.—20D, 2NM, 2LZ,
sLF, sDH, GFT.

Germany.—KYs5, KPL, KAS.

France.—8EM, 6 8DK, FW.

Brazil.—1AB, Ba.

Sweden.—-SMTN, SA]J.

Australia.—6AG, 2YI, 3BP, 6C]J,
6BN, 3BL, -PF, 6BO, sDA, 3BD.

New Zealand.—1AX,

India.—CRP, HBK, 2BG,
2HP.

Finland.-——2CO, 2NN, 2ND, 2SE.

Philippines.—1HR, 71AR, 1AU,
NAJP, NAJD, 1CW,

Russia.—RRP, RCRL.

F-China.—8QQ, 8LBT.

Unknown.—GHA, GFUP, GBI,
B8z, ONM, NEQQ, GFD, 1ER.

R. J. DRuDGE-COATES,
Radio DCR.
Rawalpindi, India.
January 22 to February 2, 1926.

1WP,

REPAIRING A CRACKED
KNOB

most of us have found to our

cost at one time or another.
A mishap which is very liable to
occur is the eracking of the boss of
a control knob into which the
spindle of a condenser, variometer
or rheostat is screwed. When the
crack occurs the threads in the
ebonite become so loose a fit for
the spindle that the knob cannot be
fixed. Quite a good repair can be
effected in the way shown in the
sketch. The boss of the knob is
bound very tightly with the strong

EBONITE is brittle stuff, as

- satisfactorily in another way.

fine wire that flor 1sts use for making
up ‘‘ butfonholes."’

If the crack does not gape when
the knob is removed frem the

In winding the wire it should be
kept as tight as possible.

spindle, it can often be repaired

Re-
move the knob and place its boss
between the jaws of a vice, tighten-
ing them uatil the crack is all but

112

invisible. Now, take a very hot
soldering iron and follow down the
line of ithe crack with its point,
making the ebonite run. This
usually suffices to weld up the
ebonite, and, provided that the knob
is not forced too hard on to the
spindle, a repair of this kind wifl
often suffice to enable it to be used
satisfactorily for a long time.
Cracked rheostat formers and
cracked or actually broken lugs of
small ebohite cast condensers may
be repaired in the same way with a
hot soldering iron, though, in the
case of rheostats, this method is
not always satisfactory, since the
former may warp under the in-
fluence of the applied heat,
R. W, H,
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No. 7—A CIRCUIT FOR CENTRE-TAPPED COILS

% CIRCUITS FOR THE EXPERIMENTER
!
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‘NUMBER of the well-
known makes of coil
are mow obtainable
in the mnormal sizes
with the addition of a
centre tapping, and
this week’s circuit is designed to
show a number of ways of making
use of these special inductances.

The circuit incorporates one stage
of high-frequency amplification,
whth valve detection, no low-fre-
quency amplification being shown,
although, of course, it is to be
understood that this can be added in
the ordinary way, if desired.

The high-frequency stage is
neutrodyned; and the actual inter-
valve coupling consists of a high-
frequency transformer composed of
two plug-in coils Lz and Lj,
separately tuned on both primary
and secondary sides by condensers
C3 and C4.

Coupling Requirements

For this arrangement to be truly
effective, it is important that the
coupling between L2 and L3 shall
be capable of being weakened con-
siderably, and since both these coils
will be of fair size, it is necessary
that they shall be arranged in such
a way that they can be placed at
quite a wide angle to each other.
Provided that the necessary - weak
coupling can be obtained, a high
degree of selectivity is readily to be
achieved.

Neutrodyne Connection

The centre tapping upon the

primary coil L2 is connected to high

tension positive, one end of the coil

“being connected direct to the anode

of the high-frequency amplifying
valve. The other end of the tuned
circuit L2 C3 will, therefore, be, at
any particular moment, at opposite
high-frequency potential to that of
the anode, and so we are provided

with a convenient means of obtain-.

ing a meutralising potential to feed
back to the grid circuit of this valve,
via the neutrodyne condenser N.C.

This circuit is one which
possesses several advantages in the

CIRCUIT No. 7
SPECIAL FEATURES

1. High selectivity.

2. _Stéble - neutrodyne adjust-
ment.

3. Reduced grid current damp-
ing.
4. Smooth reactioa control.

way of constancy of neutrodyne
adjustment, selectivity, and so on,
but it is to be noticed that the use

- of the centre tapping in the way

which has been described has the
effect of placing both sides of the
condenser C3 at high-frequency
potential to earth.
Hand-Capacity Precaufions
A certain amount of difficulty
from hand-capacity effects may

113
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therefore be expected, and provision
made to overcome the difficulty.
Various types of condenser are now
available with a separate slow-
motion drive, which removes the
hand of the operator to some little
distance, and one of these is to be
advised. Tailing such an arrange-
ment, however, a short extension
handle can be fitted to the knob, and
will provide an eftective cure.

A centre tapping is also employed
upon the secondary ceil L3, and it
will be seen that here it is con-
nected to the filament circuit. One
end of the circuit L3 Cy is con-
nected to the grid of the valve, and
it-will thus be seen that the valve
is only connected across half of the
circuit, with a corresponding "im-
provement in selectivity as a result
of the reduction in grid-current
damping.

Reaction Control

The other end of the circuit Lj
C4 is connected via the reaction
condenser C5 to the anode of the
valve, a high-frequency choke being
provided to enable this method of
reaction control to function satis-
factorily. This method of arrang-
ing the circuit to produce a reaction
effect resembles closely the familiar
Hartley transmitting circuit, and it
will be found to give a very smooth
and convenient control of reaction.

Auto-Coupling
The grid circuit of the high-fre-
quency valve consists of another
centre-tapped coil L1 and the vari-
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ELEPHONE RECEIVERS and Loud

-Speakers Rewound, 2,000 ohms, 3/6.

—A., Roberts & Co., 42, -Bedford Hill,
Balham, S.W.12.

2 = VALVE Amplifier, 35/-, use one or two

valves ; also 1-Valve Amplifier, 20/-,
both perfect, as new. Valves, 4/6 each.
Smart Headphones, 8/6 pair. New 4-volt
Accumulator, cellulol case, 13/-. New
Dura 66-volt H.T. Battery, guaranteed,
7/-. 2-Valve All-Station Set, works speaker,
£4, Approval willingly. — W. TAYLOR,
57, Studley Road, Stockwelt, London.

PERMAFMENT DETECTOR
The Original One Hole Fixing Detector
Stops Fiddling with Catswhiskers
ety % Liberty ] zom sl
I'b‘:oadca:an;c ;u:t} ‘“eai"“

{s fully guaranteed l
i Tested and Unanl- |
{ mously  recom- :
i mended by the
{ wireless preas

8509% More Efficiency
50% Lower Price

'The 100% DETECTOR

> Refuse inferior imitations

_ Inaist on seefng name ' LIBERTY *'
Fixing in panel @ hole fixing) bracketa or to exist:
ing detector terminals by 2 pieces copper wire.
E * Liberty ” Detector gives more sen-
sitive reception Pexmanently than a cats-
whisker gives Temporarily. No hunting for
that'special spat’lost by the stightest vibration,
The “Liberty”is entirely unaffected by vibra-
tion, sensitive all over, and that loud spot can«
not be lost. RADI-ARC rlec rical Co., Ltd.

BENNETT STREET, LONDON, W.4

Our Valves are admitted to be the best
British made valves on the market. 3 Volt
06 LF or H.F.only 10/6 2 Volt ‘34 only
10/6. Power Valves from L4/6. Write at once for
our FREE ROOK and get full particulars. If
 y— I yourdealer is “tied” we supply

1 ' direct. RADIONS LTD. Radton

r r Works, BOL NGTON
Rcllx_zl?lg’_k}alyus Macclesfieid o =
(7

Engiand

REPAIRS Scts Phones I. Formers
Ofici:ly approved by the Radio Association.
All Work Guaranteed—Lowest Rates—24 Hour Service.

JOHN W. MILLER, *#nor3gaarisso. ™
A WIRELESS “DOCTOR.”

If. your set is giving trouble or you want advice, an expert
will call, anywhere in Greater London, and put you right.
No result, no charge.

BLACK, 2a, Woodville Grove. N.16.  Clissold 3687.

ALVES Repaired Quick

Let our valve making plunt repair your hroken
or burnt out valves efficlently & promptly (most
makes). Guaran equal to new. Bright
emitters 5% ; "DE=" 2 and 3v types), 7/6.
Power valyas slightly mor-. see lla-. Not rv pair-
[— able:8.P's WECO v.24. Coszor D.K.'s;
-V -] [e] I RADIONS Ltd.. Bollington,
%ﬂc/ RSN Nr. MACCLESFIELD, Ches.

Largest valve-repairly.z firm in
the world.

— 7

List Freea

RADIO  PRESS INFORMATION OEPT,
QUERY

2/ COUPON

WIRELESS WEEKLY.
Vol. 8. No. 3. March 3, 1926.
(This coupon must be accompanied by
a postal order of 2/8 for each question,
and a stamped addressed envelope.)

CIRCUITS FOR THE
EXPERIMENTER
_(Continued)
able condenser Ci, and it will be
seen that the centre tapping is in
this case used to provide an auto-
coupling connection to the aerial.
Hailf a centre-tapped coil of a suit-
able size for tuning a secondary cir-
cuit will, of course, be too large a
number of turns to include in the
aerial circuit in the ordinary way
for auto-coupling, -and therefore the
expedient of a small series con-
denser should be adopted, and this

is shown at Cz.

The value of this condenser may
be something of the order of .usor
#F, and may be somewhat smaller
on large aerials when working on
frequencies at the higher end of the
broadcast band. (It is a desirable

—
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is found that the circuits do not
oscillate ‘at any setting of the
various tuning condensers. Malke
sure that the receiver does not
oscillate at either end of the scale
of the tuning condensers, and then
connect up the aerial and proceed
to discover whether the adjustment
of reaction in the circuit L3 C4
upsets the neutrodyne adjustment.
A Test

It should be possible to bring up
the reaction control condenser Cg
to such a point that the circuit L3
C4 is maintained in an oscillating
condition without upsetting the
neutrodyning and without a serious
amount of radiation. For this state
of affairs to exist, it is important
that the coupling between L2 and
L3 should be really weak, although,
of course, not to the point of an
actual serious loss of signal
strength.

This group of coupling units includes two centre-tapped inductances: on
the right a Gambrell centre-tapped coil, and next to this a McMichael

*“ Dimic’

refinement to use a series of con-
densers ranging from .ovoor uF to
.o0o1 uF, with a selector switch to
adjust the capacity of Cz according
to the frequency of the - station
being received, and in this way the
desired ratio of signal strength to
selectivity in the circuit L1 Cr may
be obtained.)
Neutralising

Upon completing the wiring up
of this circuit, the first step to be
taken is the adjustment of the
neutrodyne condenser N.C. to give
the desired conditions in the cir-
cuits Lt Cr and L2 C3. To do
this the aerial should be discon-
nected, and the reaction condenser
Cs set to its minimum value. Then,
with a fairly weak coupling between
Lz and L3, set all three tuning
condensers, C1, C3 and C4, to the
same reading near the middle of the
scale.  With the neutrodyne con-
denser set to its minimum value it
will probably be found that the cir-
cuits of the high-frequency valve
are oscillating, and the usual pro-
cedure of increasing the capacity
of the neutrodyne condenser and re-
volving at intervals the condenser
Cr should be gone through until it

114

’ coil.

Coil Sizes

All three coils, L1, L2 and L3,
are of the same size, namely a No.
6o or 75, or equivalent in lettered
makes, and the tuning condensers
Ci, C3 and C4 should also be of
the same size. A capacity of .0005
pF will be suitable for these con-
densers, and it will be found that
stations are heard at practically the
same readings upon all three, so
that searching is rendered a much
easier matter than would be
expected.

A slow-motion drive for these
condensers will be found a real con.
venience, especially in view of the
fact, already mentioned, that the
centre-tapped connection employed
in the circuits L2 C3 and L3 Cy4
places both sides of the condensers
above earth potential.

Fixed Coupling

It will be noted that the coupling!
between L2 and L3 is shown fixed
in the diagram, and it is intended
that this coupling should be agl-
justed once and for all when the
circuit is first put up. Further read-
justments are not desirable, since
they upset the calibration of the cirs
cuits and the neutrodyne adjustment.,
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Problem Here?

H.F. TRANSFORMER FOR
BRIGHT EMITTERS

¢ 1 am experimenting with the low-
loss H.F. transformers described
by Mr. Harris on page 460 in the
January, 1926, issue of Modern
Wireless in order to alter them for
employment with bright-emitter
general-purpose type valves. At
present the primary winding con-
sists of two coils of 20 turns each
of 24-gauge double cotton-covered
wire, the separation between them
being half-an-inch. On what lines
should I work to suit these trans-
formers to my valves ? '

First try the effect of doubling the
turns on the primary winding, placing
40 turns in each slot, for which purpose
28 ‘or 30 gauge d.c.c. wire should be
suitable. If the set is now found to
oscillate too readily, the effect of re-
ducing the turn numbers of the two

coils of which the primary consists, by
equal amounts, should be tried until a

compromise is found which gives
satisfactory working. Placing the two
primary coils closer together, for
example, at one quarter of an inch,
may also prove advantageous.

IMPROVING REPRODUCTION

'“ How can I improve the reproduc-
tion from my two-valve resistance-
coupled amplifier which is inclined
at present to be high pitched and
tinny ? *’

To overcome this ditficulty the efiect
of increasing the size of the by-pass
condenser across the first anode resis-
tance should be tried, whilst if the
coupling condensers between the valves
are comparatively small in value, these
may profitably be increased up to the
order of .25 pF. Parallel condensers
placed across the loud-speaker windings

Wireless Weekly

will also improve matters, and in this
position values between .0o1 and .o1 #F
should be tried.

CALCULATING FILAMENT
RESISTANCE VALUES

= ‘*I am constructing a ‘Transatlan-

tic-four ’ type receiver in which
I wish to use three D.E.3 type valves
and a D.E.5 type for.the note mag-
nifier, all valves to be run from a
6-volt accumulator.  One filament
resistance is to be employed for
the two H.F. valves, one for the
detector and one for the note
magnifier. How can I work out
the correct values of resistances ? '’
By a very simple application of
Ohm's Law vou can find the resistance
required. These figures are obtained
by dividing ‘“ the volts to be dropped
across the resistance ’ by ‘‘ the cur-.
rent taken by the valve or valves
which the resistance controls.  The
detector filament resistance should
therefore be :(—

—3_ = s00hms.
06

For safety it is advisable to employ
a 6o-ohm rheostat in this position.
The two high-frequency valves, work-
ing on the same lines, will require a
jo-ohm rheostat, and for the D.L.3
one of bright-emitter type of 5 ohms
will prove adequate.

A SUPER-HETERODYNE QUERY

‘‘1 have constructed a supersonic-
heterodyne receiver and can only
obtain the local station at feeble

¥
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fully charged for 3d. per day
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foud-speaker strength with the
frame tuning condenser set at
zero. This condenser, however,
works quite well in another set.
What is the trouble ? *’

From the symptoms given it is al-
mast certain that the fault is located
in our correspondent’s frame aerial,
and we should. suggest that attention
be paid to the points where the ends
of the winding are brought out to the
two terminals, whilst if flex leads are
employed therefrom they should be re-
placed. If the frame is wound with
enamelled wire and the enamelling has
not been comrletely removed where the
wire is placed under terminals it would
account for the fault.

SEPARATING RADIO-PARIS
AND DAVENTRY

‘¢ Although I can obtain Daventry
without any trace of Radio-Paris
in the background, I experience
considerable interference from the
former when listening to the French
station. I wish to wind a suitable
single-layer coil on a 3-in. diameter
former to employ in a wave-
trap, to achieve my purpose, since
I understand that the arrangement
will be simpler to handle than a
loosely coupled receiver. What I
require to know is suitable turn
numbers, gauge of wire and the
type of trap to use.’’

In practice you will probably find that
an auto-coupled series rejector type of
trap is the best to meet your require-
ments and employing a 3-in. diameter
former 200 turns of 30-gauge enamelled

i Is Your Problem
: Here 2—Continued :
wire will be necessary. The coil

should be tapped at every twenty turns
up to 100 turns and the whole of the
coil should be tuned by a parallel con-
denser of .0ooo5 pF. The lower end of
the coil, from which the tappings are
counted, should be joined to the aerial
terminal of the receiver, this latter
employing plain parallel tuning, whilst
the aerial lead-in should be joined to a
tapping on the coil, the best point being
determined by experiment.

The procedure to follow in using the
trap is first to obtain the required
station and then to switch the trap into
circuit. = The wavetrap condenser
should then be rotated slowly until the
interfering signals disappear completely
or are very considerably weakened in
strength. This absorption point will
be found to be fairly sharp.

Having set the trap condenser, the
required transmission should be re-
tuned to maximum strength, which
may necessitate slight readjustment of
the trap condenser also. This type of
trap should be found very effective in
eliminating §XX, and will not materi-
ally reduce the signal strength of
Radio-Paris, in most cases.

Winding the single-layer coil will be
a somewhat tedious business, and as it
is by no means easy to make tappings

‘March 3, 1926

with such fine wire, probably you
would do better to construct a suitable
lattice coil, for particulars of which
we would refer vou to an article b
Mr. G.-P. Kendall in Wireless Weekly,
Vol. 4, No. 15. i
ADDING A CHOKE AMPLIFIER
‘“I have recently added a single-
stage choke amplifier to my
receiver, but cannot get any signals,
The amplifier has been checked
and found to be wired correctly,
the choke is continuous,as evidenced
by the application of the well«
known telephones and dry-cell test,
whilst the coupling condenser has
been tried in a resistance amplifier
and found to function satisfactorily.

Can you give me any indication as

to where the fault is located ? **

It is quite likely that your trouble is
due to wrongly connecting the amplifier
into circuit. The choke should be
joined across the loud-spealker or tele-
phone terminals of the receiver, and it
is essential that the end which is con-
nected to the coupling condenser should
be joined to the telephone terminal
which in the receiver goes to the plate
of the last valve. If the choke is con-
nected the wrong way round the grid
of the choke amplifying valve will be
joined to high-tension positive through
the coupling condenser, and since high-
tension positive is to all intents and
purposes at earth potential as far as
the signal carrents are concerned, no
voltages will be transferred to the grid
of the added wvalve, and hence no
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signals will be heard.

NO

THIS BOOK EXPLAINS EVERYTHING YOU WISH TO KNOW

ABOUT WIRELESS, AND ENABLES ANY BEGINNER TO MAKE

WIRELESS SETS WHICH ARE UNEQUALLED IN PRICE,
QUALITY, OR EFFICIENCY.

FULL INSTRUCTIONS with CLEAR WIRING DIAGRANI3

are given for making SUPER EFFICIENT CRYSTAL SETS, DUAL
AMPLIFICATION RECEIVERS, SINGLE-VALVE SETS, ONE- AND
TWO-VALVE AMPLIFIERS ; TWO-,

TYPE OF FIVE-VALVE RFSISTANCI';'CAPACITY RECEIVER.
SOLDERING,
NO KNOWLEDGE REQUIRED.
With this book any beginner will make a Wireless Set
for one-fourth the price he would pay for an instru-
ment not half so good.

If you are not more than satisfied return the book”
and your money will be refunded,

THREE., AND FOUR-VALVE
S, AND THE VERY LATEST

NO SPECIAL TOOLS,

176 PAGES

PRIOCE

-”3 POST

FREE

SAXON RADIO CO. (Dept. 34), SOUTH SHORE, BLACKPOOL

MAKE YOUR OWN
DIAPHRAGM LOUD-SPEAKER.

(As described in most Radio Publications.)

PAPER

A perfect PRICE :
fitment
for every D.
type of 2
H.T.
Battery. EACH

The diametrical expansion and compression of the CLIX
WANDER-PLUG ensures rigid full-length, full-surface
contact, with 90% of the efficiency of a soldered joint.

For

AUTOVEYORS LTD., 84 VICTORIA ST.,

all other connections

use CLIX Plugsockets and

From all traders or direet from:
LONDON, S.w.g

adapters.

The BROWN A at 22/6 or BROWN A, at 15/~ are far the best reed units for
this purpose. 3-inch Length Rod to screw in Reed with nut to lock, 7d. Ditto
6-in. for cone-shaped Loud-speaker, 1/, Adjustable Centre Bushes and dome
2 3 (does away with the unsatisfactory cork and makes a neat and easy job). Paper
394 by 6, 1/6. 39% by 7, 1/9. Also Gilded (untarnishable),"2/3, 2/8 and 3/~
respectively, We have tested this paper thoroughly and consider-it the best. Not
Parchment substitute. 12-in, Frames, Gilded, Plated or Bronzed, give a
very finished appearance, 5/6 per pair. Brass Back Stays to fit earpiece to frame,

ese obviate drilling your cap. 2/~ per set of 3. Gilded, Plated or Bronzed,
2,9 per set. Highly polished Aluminium Caps, to fit Brown A or old A, Earpieces,
2/6. The Lissenola Loud-Speaking Unit, 13/6. Post free. Can be usedin con~
junction with all the above specialities. Send stamp forlist and particulars No, W3,

GOODMANS, 68, FARRINGDON STREET, E.C.4

and at 42a, Myddleton Street, E.C.4.
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; uy It To-day!
0 To possess the Radio Press Year Book is to have at your
3 elbow the facts and figures essential to your hobby.
. The brief summary given here gives only a very
Y slight indication of the value of this book to you.
: SPECIAL ARTICLES BY EXPERTS. WHAT I8 COIL RESls‘I'AN(:E‘l By J. H. ReYNER, B.Sc.
(Hons.), A.C.GI1, DIC, AMILE.E.

LISTENING TO AMERICA. By Capt. A. G. D. WEST, M.A.,
B.Sc., known to all as the B.B.C. engineer in charge of the
reoept.lon and relaying of American broadcast.

SOME FACTS ABOUT VALVE FILAMENTS. By Capt.
H. L. CROWTHER, M.Sc.

GETTING THE BEST FROM YOUR AER{AL. By Capt.
Jack FrosT, of the B.B.C.

Is your urlal ag efficient as it can possibly be * This article
will give you numerous hints on its erection, insulation, and
other practical matters.

LOW-FREQUENCY MAGNIFICATION. By Capt. H. J.
RouxDp, M.C.,, MLLE.E.

The name of Captain Round, of the Marconi Company,
is familiar to all, and articles emundtmg from his pen are &£
once nuthorit.ative and pmctxcal This combined technical
and practical knowledge is compressed into a brief talk on
this important phase of Radio Reception.

CONTROLLING OSCILLATION IN H.F. AMPLIFIERS.
By Major JAMES RoBINSON, D.Sc.,, Ph.D,, F.Inst.P.

The causes and effects of osclllut.xon in the H.F. stages
give experimenters much thought and worry. Careful study

Discussing the ‘best sizé of wire to use for your tuning cofls,
this article gives much additional Information hitherto very
difficult of access to the ordinary reader.

USEFUL DATA.
Valve Section.

Full particulars of all the leading types of valves are given
in this section. Their working characteristics are given in
detail, and the respective makers* curves are included for the
first. time between two covers.

call Signs.

We have here collated the most ugto -date and compre-
hensive list of Amateur stations yet pu hshed and a quantity
of useful miscellaneous information in the most practical
form for ready reference.

Wireless Calculations Made Easy.

This seetion places at the disposal of all the few calcula-
tlons which may be considered essential to the proper enjoy-
ment of wireless as a hobby.

Workshop Section.

Soldering, wiring, drilling—in fact, every operation in the
construction of a receiver is described in this section. In
addition, muech useful data on drill sizes, wire tables, etc.,

: of the facts set out here will help you to solve these problems. is included.

: Obtainable from all Newsagents, Booksellers and Bookstalls or direct

i from Dept. W., Radio Press Ltd., Bush House, Strand, London, W.C.2.
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The name first and

foremost in radio for
30 years, guarantees
the supremacy of Mar-
coniphone products—
Receiving Sets, H.F.
and L.F. Amplifiers,
“Ideal” Transform-
ers and Components,
also the famous Ster
ling Loud Speakers,
Sets and Components.

| ’

"IN THE

o POWER
Purityf ToNE

and ELCONOMY in
CuURRENT CONSUMPTION

<he

MARCONI

5.

DULL EMITTER VALVE
for 6 Volt Accumulators

Recommended as last valve of a Receiver or Amplifier.
For this purpose the valve requires a negative grid
bias of 6 to 8 volts with an anode voltage of 120.
Can also be used as a detector or high frequency
amplifier, in which case the anode voltage should
be about 40.

Filament Volts .............. 5-6

Filament Current ............ 0.25
Anode Volts .............. .. 20-120
Impedance (ohms) .......... 8ooo
Amplification Factor o0 g 7

Write for valve publication No. 443, giving characteristic curve of
the D.E. 8, together with particulars of other Marconi power valves

for 2 and 4 volt accumulators.

ARCONI

PURPLE BOX VA LVE s

The Marconiphone Company, Ltd., Registered Office : Marconi House, Strand, London, W.C.2
. - and 210-212 Tottenham Court Road, London, W.1
Branches : Aberdeen, Bristol, Birmingham, Belfast, Cardiff, Cheltenham, Dublin, Glasgow, Leeds, Liverpool, Manchester, Newcastle, Nottingham, Southampton, Swansea.

Published by the Proprietors, Rapio Press, Lrp., Bush House, Strand, London. W.C.2, on Wednesday of each week, and printed for them by Tae

Avenxue Priss (L. Upcott Gill & Son, Ltd.), 55-57, Drury Lane, W.C.2. .
Strand, London, W.C.2. Address for Advertisements :—ADVERTISEMENT MANAGER, * Wireless Weekly,” Bush Honse, Strand, W.C.2.

Address for Subscriptions and Editorial ©

ommunications :—Bush House,
Registered as a

newspaper and for transmission by Canadian Magazine Post. Subscription rates :—17/4 per annum, 8/8 for six months, post free. Sole A
Australasia :—(3orpoN & GorcH (Ausiralasia), Ltp. For Canada :—Imperusl News, Ltp. For South Africa :—Csmx?x. NaV\rrs Aon:cs, ng.nts o



Wireless Weekly. March 10th, 1926.

Vol. 8. No. 4. [ ‘

]

" A'SPLIT-COIL
SINGLE VALVE SET

By STANLEY G.RATTEE MIRE
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WHAT IS
FIZZLY ?

v The Cause

There is an interference known to all experts as Fizzly. A most annoying
interference caused by electrically-charged drops of rain,hail or snow falling
upon ordinary aerials. Fizzly is most prevalent during the Winter
months, and is always spoiling reception, anywhere and everywhere—and
also during showery or thundery weather.

The Effect

Starting with a rattle, it quickly assumes the effect of an army of
Drilling Machines breaking a concrete road. The noise rapidly develops
in comparison into the bark of a Battery of Howitzers. Then again,
into the roar of an ‘Express Train as it rushes through the night,
combined with the clamour and clang of anvils in a Blacksmith’s shop.

The Cure

Fizzly is overcome by using Electron Wire or Superial. Both these
Aerials are well and correctly insulated. Ordinary covered wire will NOT
DO—it is the excellence of the vulcanised insulation and the further
protective covering which gives your envied Tesults.

Many enthusiasts whose reception is very good at times but seriously
marred on perhaps the most important occasions, have hitherto disbelieved
the merits of Electron Wire.

We ask you all to ¢ try Electron Wire or Superial at our expense.’’
If you are dissatisfied in any way, tell us and your money will be
instantly refunded.

Many enthusiasts are probably also experiencing other forms of
interference. All should take advantage of our offer.

ELECTRON, 1/8 | SUPERIAL, 2/6

FO!‘ ordinary reception on indoor or including wooden spool to facilitate unwinding.

: Especlally adapted for long distance
outdoor aerials. Postage 6d. reception., Heavily vulcanised insulation.
ON SALE EVERYWHERE. Stronger in every way. Postage od.

THE NEW LONDON ELECTRON WORKS, Ltd.

(Members of the B.B.C.)
(Dept. 65), EAST HAM, LONDON, E.6.

Telegrams : Stannum, London. Telerhone: Grangewood 1408,
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it il onlfy

to obtain particularsfor building
this wondertul Radion 5-Valve
Neutrodyne Set.  The new
Radion Book gives full con-
structional details of this and
three other unique and efficient
sets, a 1I-Valve Set, a 2-Valve

ADVERTISEMENTS

Amplifier and a handsome self-
contained Loud SpeakerReceiver.
Fullyillustrated with photographs
and diagrams, it should be in
the hands of every wireless
enthusiast. From your Dealer,
or 6d. post free from

WikeELESS WEERLY @

cost you 64d.
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American Hard Rubber Compary (Britain) Ltd.
: ofs : 120 Weili Street, Glasgow,

Head Office : 13a Fore Street, Depots - Snf,\:nﬁﬁ? e iy
London, E.C. = ;g Agents : 8 Corporation St., Belfast.

RADION

the Panel with a Pedigree

Gilbert Ad, 4769

Modernise your set—
with Igranic Pacent Jacks and Plugs

Switching in modern receivers

becomes simple and reliable when

—— Igranic-Pacent Jacks and Plugs

are fitted. Used for inter-stage

switching, the mere slipping of the

y ’phone or loud-speaker plug into

e m— a jack determines the number of

Three Sprng Automatic Juck. valves in use. Ten types of jacks
Generally used after lust valve | are available for all radio purposes.

fur conneeting °phones or
leud speaker, As pilug is
/,’a' — -
@ {4

withdrawm the flament
\ A -Pacent

Pacent Price 2f6.
Autoplug. ;

This plug is en-
tirely shock-proof.
Connections made
instantly by means
of relinble apring §
comnectors, Shell
ot Bakelite. No
screws used in ity

supply {8 switched off,

Ask your dealer about Igranic
Pacent Radio Essentials—they are
standard equipment on 40 famous

“”{,’:;:g‘z 5. American manufactured sets.
zlttﬁlg;‘:u?hwd Write for List P.sq4 which
Price 4/- describes the eutire range.
Branches : GLASGOW
BIRMINGHAM LEEDS
BRrISTOL MAXCHESTER
CARDIFF TR {' NEWCASTLE
149, Queen Victoria St., LUMITER Works : Elstow Road,

London. Bedford.

Exclusive Manufacturing Licensees of PACENT Radio Essenlials
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THE MuLTISTAT will do all the work of two
or three filament controls by itself, and do it
easier and better. It saves panel space,
simplifies internal wiring, improves the
appearance of the set, and costs less than
78 the usual separate controls.

78 Three independent knobs fixed to separate
concentric spindles control the action of the
contact arms. These arms engege on the
resistance windings which

are wound on a solid
casting. Each resistance
is thus controlled by its

R T

RN

-

7
;/,
78 respective knob. A glance ;
78 at the jllustration will 7
B nake this clear. ’
A SPECIFICATION. |
M Heavily nickel-plated brass metai 7
A work. Resistances of best Euycha /
A wire, Solid Ebonite knobs f/;
7 engraved and highly polished. %
/ Terminals for necsssary conm- :/;
/ nections, One - hole " fixing. A
Highest class workmanship, ,/'
M The MULTISTAT is made in 7
the following standard units -— A
Double 7
T)’PC A {P‘ilament 7/6 Z

reble
TwieB e FLMD Z
each %
The resistance elements may be %
of 6, 8, ro, 25, or 3o ohms, Z
The perfect filament control the— é’
7
7

MULTISTAT

Patent No* 239,277 A Rayol Produc

ENGINEERING WORKS LTD.
(Electrical and General)
Regd. Offices : 7 & 8, Gt. Winchester Street, E.C.2.
All applications to:
17-21, Thurlow Park Road, West Dulwich,
LONDON, *Phone: Streatham 2606.

Send also Jor particulars of the ' Radiopul'—ihe four valve
portablc gacciver described by the ‘Wireless Times’ as far and away
the most intercesting snstrument at the Horisenltural Hall Show.
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Shall I Scrap my

H.F. Transformer

R R T AR T e e R TR AT T

g FOLI_-'OWING on the introduction of the “ DIMIC™ naturally very critical. Manchester at the same dis-

= C,Oll’ we have fregueptly bgen asked _the above tanceis comparatively easy to obtain and separate from

= question. QUT answer is given diagrammatically, from [ ondon completely, even with the headphones on.

= which it will be seen that the H.F. Transformer need On two stations at a distance, and heterodyning

= not, and we think never will, be scrapped. It is a each other, either station has been brought in at full
= highly efficient device SUPR],eme"tafY to, and not [oud Speaker strength, clear from, but naturally £
s supplanted by, the ** DIMIC " COIL. distorted by, the other. =
E dyoul.t(tl]e sire a higher perfon?anie from YOIEYI_? (i;t-’ Note! The Reactor (No. 4) may with advantage be shunted by =
= spend a hittle more money on a further stage o Y+ a Variable Hish Resistance or a Potentiometer. This gives very =
= amplification r?thsr than r‘EPlace your @ HF «  fine control of reaction, coarse adjusiment being effected by the =
= Transfonners with DIMICS.” Afulidiagramforthis setting of the Reactor. =
= is shown. It gives extraordinarily good results with 015 =
= very high selectivity. At approximately 18 miles from e e el 1 =
= 21LO we hqve frequently had Cardiff at Loud Speaker DIMIC COILS | INDEX TO GIRGUIT DIAGRAM. I =
= strength w:thout_ any interference from 2L.O when the are available in the | Iem Ehl[Eat =
E latter was working—although adjustment for this is following sizes =— '\ i o o 2 =
E No.0 1507300 M. | “°°0 7% B =
z o 0a 200/ 450 M. I 'l'nn.sﬁ:‘rrme:e y.p'e 10/- ' E
g = 1 300/ ()00 M. I 4 fVlH chcn.)r ..| 15/ l E
= » la 450/ 950 M. '5'"“.0033..5.:\:87‘?.“ ol s | =
= » 2 600/1300 M. T % e E 8/6 E
E " 2a 900/2000 M. |8 and9N§utraIisina Con- 3 l :E_
= » 3 1100/3000 M. Jro. 11, ‘O%S;’RZH L e ] =
= ., 3a 2000/4500 M. |:|i;i&0}§"s1§i% .C'ol:dle‘:':s'e';' 3). 1/2] =
= an Tl 8 g
= Price 10/~ Eac. | *\homegmy ool 28 W) =
= Base EXTRA 2/6 |__ _ ! devser .. ..t 30 Y- =
_% OUR ADVICE AND OUR PRODUCTS ARE EQUALLY GOOD E
= TAKE BOTH AND BE SATISFIED. =
= Ero g
= Telephone : @) : { Telegrams : =
= Slough 441-442. Manufacturers of Wireless and Scientific Apparatus i STaL. ,—_E
5 WEXHAM ROAD : SLOUGH = BUCKS. =
.:;m1||“||l|||||lllll""lll”lllll|l|||||llllll|IIlllllllllllllll!li“lHIIllllll|mllll|"ll||lllll||lll“"l||ll""“|||||||m|”il|”||||||l||l“lIIIl||i"l‘l|||l|l|||IIHHll"ll||lHlllllllllll|||m”l|||||||U“"l|”||l|”|l”Hlllll"l”l%
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Send 4d. Stamps for Enlarged Illustrated Catalogue

Full of bargains of real value and usefulness to all who take even the slightest interest in Radio.

GREAT SALE OF RECEIVERS, by MARCONI,
A.T.M. Co., and other Leading Makers.—M. Crystal
Cabinets, wth phones, 15/6. The bargain of the year,
The R.B.10 {-valve and Crystal Sets, with valve and
headphones, As new, in cabinet, with lid, 34/6. Usual
price, £5. A limited number only available, and this
bargain cannot be repeated. 2-valve Sets, Trench type,
cloth covered, mahogany case, fitted 2-coil holder, 45/-.

SALE CLEARANCE OF 3-VALVE AIRCRAFT SETS-
very compact. Cost £18. | HF.,, | Det., | LF.:
3.valve holders, antipong mounted. Variable Con-
densers and Rheostats, %ine portable Set in canvas-
covered case, with lid, with 3 new dull-Emitter .06 valves,
4-volt Accumulator, 60-volt H.T. Battery, H.R. Head-
phones, etc., complete outht as above, fitted 2-Coil
Holder, £5 5s. Packing and Carriege 3s.

6-VALVE MARCONI RECEIVING SETS, with
2-valve Telephony Transmitters. Detector, 3 H.F.
and 2 LF. high-grade Intervalve Transformers, Tuning
Coils, Condensers, etc. Siemens’ Telephony Micro-
phone on Arm, Mod. Transformer, Choke, 2 Potentio-
meters, Valve Holders, Weston combined Amp. and
Milliampmeter 0—6 amp. 0—120 milliamps, lnstrument
alone is worth £6, We offer the whole of above, 6-valve

eiver and 2-valve Transmitter. in mahogany case,
complete with cable all tes These sets cost £45.
Our price, £5. Carriage 3s. 6d.

5-VALVE R.AF., 10 RECEIVERS, 2 HF, | det.
2 LF. in portable case, Condenser and Valves, H.T.
and L.T. Batteries and Headphones. Cost£25. Sale
Price £6. With D.E. Valves, £6 10s.

SUPERSONIC HETERODYNE SETS. The cheapest
solution is the R.A.F. 7.valve, 4, 3,000/5,000 metre

F. intermediate and 3 LF., with plug switching,
beautiful mahogany cabinet. Your existing 2-valve
set can couple to this and make a £35 Het. These RAF.
Sets cost £40. As described in * Modern Wireless.”
Instruction leaflct with each, £5 10s. Packing and
carriage, 4s. 6d.

HIGH-FREQUENCY AMPLIFIERS, 5,000 metres
complete with Rheostat and Potentiometer, Marconi
7-valve, £7 10s,

CRYSTAL LOUD-SPEAKERS. Brown’s Famous
Micro-Amplifiers. Claimed to be equal to valves.
These beautiful little Amplifiers usually sold at £6
each, brand new and perfect with reed, micro, transformer,
etc., for H.R. Phones, 50s.

DIO TEST SETS are a necessity. 7 Range Set in
Walnut Case, 57s. 6d. Crompton or Evershed. Milli-

volts to 600 volts 1/10 Milliamp, to 600 amps, and all
between, Cost £50. Six only at £12 each.

PRECISION INSTRUMENTS. Finest stock in London,
2.000 to select from. Milliammeters. Plate 0—5, 0—10
m/a, and 0~25, 0-50 m/a, 22s. 6d. 3 Range, m/a 32s. 6d.
Ammeters or Voltmeters, 5s. Voltmeters 2 range, 11s.6d. ;
0-30 volts, 10s. ; 120 volts, 20s. ; 600 volts, 55s. ; 0-1,000
volts, £3 ; 1,500 volts, £4 10s. ; 2,500 volts,£6. Suspended
Coil Micro-ammeters, 45s.

RES. BRIDGES. Paul & Pye .005 to 100 ohms, 30s.,
G.P.O. .01 to 10 meg., £7 {Os., Silvertown Test Sets,
£8. Galvos, 12s. Galvo Shunts. plug type, 45s.

700 G.P.O. 2-RANGE DETECTORS.—Ediswan G.E.C.,
etc., Brand new, 5s. 6d. each. 1

MICRO-AMMETERS, 35s.; Capacity Bridges, £7 10s.,
and Insulation Testers, £9 ; all in stock. .-

MORSE WIRELESS RECORDERS. Magnificent
British Work solid brass case, fine finish. Mahogany
case with drawer for tape reel. Cost £30, Sale £7 10s.

CONDENSERS VARIABLE Panel or Table, Slump
stock of famous die-cast American Murdock at ruinous
prices. 0.001 for Panel, 5s. .001 Table, 9s. 6d. 0005
for Panel, 4s. 6d. .0005 Table, 7s. 6d. We have 2,000
Fine London-made Variable Cond‘ensers. brapd new,
and are offering these at absolutely give-away prices.

# Square With

MFD. Plain, Vernier. Law. Vemier.
00 b .. 45 — 5/6 73
0005 ol A= - 1=

0003 bo .o 0 5/- 4/9 63
800 DYNAMOS, for Charging. Rotax 12 volt 250 watt
ex-RAF., £3. 200 in stock. H.T. 1,200 voits 80 nua.
Mortley Self exciting M.G., £20. Newton 1,500 volts,
250 m'a, £25. 10.000 volt ¥ K.W. Motor Generator
Sets, £8 10s. B.T.H. 6/600 volt, £12. A few 100 volt
amp, charging Dynamos, Silvertown, at 51. hese
have bod\ commutator and slip rings to give either
D.C.or AC. A Burgpin at £4. Wesﬁnghouse- yna-
motors to work off 25 volts or 50 volts to give 350 volts
for H.T., totally enclosed, very neat, £4.
1,000 VOLT GEARED DRIVE, MEGGER DYNAMOS
for H.T. or Testing. Cost £30, sale £3 10s. in case, with
spare, Carriage 4s.

LESLIE DIXON & Co.

218, UPPER THAMES STREETY, E.C.4.
*Phone :—City 191. Telegrams: “ Electradix, Cent, London,”*
Send 4d. Stamps for March Catalegue and List.

ALTERNATORS. 500 cycle type, 52a. The wonderful
200 watt Newton & Watford 10 or 20 volts A.C. sclf
exciting. Cost £30. Great Bargain, £3. All sizes in
stock to 2 k.w.

.T. GENERATORS, 6/1,000 v. T.V.T. pattern, contain
mica condensers, vibrator, plugs, etc., output 30 m/al
Cost £12. Sale price, 25s. ; post Is. Rectifiers, 2-valve
for converting A.C. to D.C.. any voltage 250 to 2,000
volts. Fitted | mfd., H.T. smoothing condenser, switch,
valve holders, etc., on ebonite pancl. Cost £10. Sale,
20s. ; post, |Is. 3d.

GENEROMETER supersedes H.T. Batteries.
Take your H.T. Supply from the Mains. Perfect control
40 to 120 volts for Plate, 50s. The invention of the year.

H.T. BATTERY BARGAINS. Fine new 80 volt Accu-
mulators, 45s. Dry Batt. 20 volts, 2s. Marconi - Fuller,

8 volts at 3s.

10-in. SPARK COILS. Large Marconi, £7. Cox X-ray,
£10. 2-in. Sterling, 15s. 1-in. ditto, 5s. 6d. All O.K.

GYROSCOPES. Nﬂvy Torpcdo in mﬂhﬂgﬂny cases.
Beautful workmanship, For Television experimenters.
Cost £25. Price 15s.

DOUBLE WAVE RECTIFYING TRANSFORMERS.
Double wound for Receiver HT., from A.C. Mains,
for 220 volts 40, 50, or 60 cycles, two centre top secondaries
for HT. and L.T., 25s. each, Large Stock.

HETERODYNE VALVE WAVEMETERS, 200/3,000
meters, for the expert. Compact enclosed, 10s.
Silvertown Valve Traps, 28s.

SERVICE WAVEMETERS. Largest stock of NPL,
Standardised Meters. Government tested. Celebrated
Service ' Forward " 40/100 metres, £3 10s. ; 80/10,000
metres, New, neat and accurate to a fine deg'ree. £6 10e.
Famous Townsend, 120/4,000 Sullivan calibrated.
Guaranteed O.K., price £6 10s. each. Broadcast Town-
send, £3. A few " Pauls™ Wavemeters 100/3,000 at
£4 10s, and £5.

1,500 4-WAY SWITCH PLUG AND SOCKET FOR
L.T. AND H.T.—A 4-pin plug and socket with 4-way
cords. Flat ebonite with push switch for LT, The
neatest plug and’ socket device for connecting batteries
to Set. As used by RAF. Cheap, 4s. 6d. pair.

R.A.F. TRANSMITTERS, with high-class 1-in. Sterling’
Coil wound 31b. fine wire, Oscill, adj. Spark Gap on
ebonite. Tapped Helix 5 to 600 metres. H.T. Mica
Condenser, Terminals and attachments on etonite, fine
panelled case, These Sets cost £15, given away at 12s.
each, Post, s, 6d. H.F, 26,

AN ADVERTISEMENT IN ** WirReLESs WEEKLY ’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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Type HL 310 Type H 310
Price Price
16/6 16/6

Type H 512

Price

Type HL 512

Price

T e The g T
Valves for Your Set

are In the

BURNDEPT

RANGE

NO matter what kind of set you own, there is a Super Valve in
the Burndept range to suit your requirements exactly.
Burndept Super Valves are guaranteed. The extraordinary care and
skill in manufacture and the rigorous tests each valve undergoes

before leaving the factory, enable us to do this.
Ask your Dealer to show you the range of Burndept Super Valves
and test their efficiency for yourself.

The Burndept range includes everything for radio
reception from components to complete installations.

Write for technical catalogue.

BURNDEPT

V f/;%w//// / fdr//’//// ///////C///////%
2 Zen //// Z i, %2

%/ //// //////// / // A

ALDINE HOUSE, BEDFORD STREET, STRAND, LONDON, W.C.2.

Telephone : Gerrard 9072 (4 lines), Telegrams : Burndept, Westrand, London.
Branches and Agents throughout the World.

AN ADVERTISEMENT IN ‘¢ WIRELESS WEEKLY '’ Is A GUARANTEE OF SATISFACTION TO BUYERs.
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A “Split-Coil” Single Valve Set

By STANLEY G. RATTEE, M.I.R.E.

A number of new coils are appearing on the market in which the windings are divided into two sections, with

many special applications.

HOSE readers who have
attempted long-distance
reception will doubtless

agree that unless a receiver in-
corporating at least one stage of
high-frequency amplifi-
cation is used, the suc-
cess attendant upon the
attempt 1s largely de-
pendent upon the con-
trol of the reaction
effect.

Assuming that this
fine control is obtain-
able, it is a fact that
many distant stations
can be received at
moderately good
strength so long as the
distance over which re-
ception is attempted is
not too ambitious.

Reaction Difficulties

In many single-valve
receivers, however, the
desired fine reaction ad-
justment is only possible
by weakening the coup-
ling between the grid
and reaction coils after
the circuit has been made to
oscillate, whereas the correct
and ideal method is to * bring
up '’ the set to the most sensi-
tive condition without oscil-
lating, either by accident or in-

tention, until maximum signal
strength is obtained.

This last paragraph, of gourse,
refers to the ** swinging coil "’
method of reaction control,

The outward appearance of the set is pleasingly simple.

which, in addition to the disad-
vantages just given, has the
equally important drawback of
materially upsetting the grid cir-
cuit tuning adjustment whenever
the reaction adjustment is varied.
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In addition to their uses in neutrodyne circuits these coils permit a variety of
special reaction schemes to be used.

Points in Design

Bearing these facts in mind,
the present receiver was de-
signed to enable a fine reaction
adjustment to be made without
appreciably affecting the
grid circuit tuning. The
receiver is designed to
cover the broadcasting
band of 500 kc. to
1,000 ke., and in order
that a reasonable amount
of selectivity may be

coupling is used.

As for the receiver
itself, the popular
American type of verti-

cal panel and baseboard
have been -adopted, all
battery terminals being
situated at the back of
the baseboard, the vari-
able components, aerial,
earth and telephone ter-
minals zppearing on the
front of the panel.

The Circuit

The theoretical circuit
shows that the arrange-
ment is somewhat unusual,
though it is not by any means
new. The coil L1 is of the
plug-in type tightly coupled to
the grid coil L2. This latter is
of the *‘low-loss '’ type tapped

obtained, tight inductive

> -y
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A “Split-Coil” Single Valve Set—continued

in the centre. Actually, the coil
used is of commercial construction,
and must be of low H.F. resistance,
otherwise some difficulty may arise

N/ A&
L.
L
L
= E
Fig.1.—Reaction effects are obtained by

adjustment of C3, without affecting
seriously the setting of CI.

—
w
-

(=)
~

g LY

L

in making the receiver oscillate with
the size of reaction condenser used.

This last-named component is
shown at C3, and is in the present
case a neutrodyne condenser, which
with the valves recommended will
be found sufficiently Jarge to give a
good reaction eftect with satisfac-
tory control. L3 is an ordinary
high-frequency choke, and is in the
present receiver, a commercial pro-
duct.

Valves to Use

This circuit will be found quite
effective and easy to handle so long
as the grid coil L2 is of good make

and valves of the D.E.5B. or
Cossor P.2 or similar types are used
with about 45-60 voits H.T. Re-
action is obtained by increasing the
value of the small condenser C3
without appreciably affecting the
adjustment of the grid tuning con-
denser Ci.

Materials and Comgponents

The construction of the receiver
does not call for any special skill,
either mechanical or electrical. The

components are well laid out for-

casy wiring, though a choice of
compenents other than those given
below may, of course, make a
material difference in this respect.

® ®

The aerial coil is
of the plug-in type,
arranged co-~
axially with{ the
centre-tapped coil.

® © @

® ® O

The layout of the
set should be
made quite clear
bythisphotograph.

® © ®
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Before commencing the construc-
tion the following materials and
components should be collected, and
for the benefit of those readers who
wish to duplicate the receiver in
every detail, the names of the
makers or their trade marks follow
upon the particular component or
material concerned. Other suitable
makes may, of course, be found in
the advertisement pages of this
journal, so long as the values given
below are respected.

One chonite panel measuring g in.
x gin. x }in. (Paragon.)

One cabinet to take panel and
baseboard g in. x 8} in. x 2 in,
{Camco.}

4

One variable square-law conden-
ser of .0oo5 pF capacity. (Igranic
Electric Co., Ltd.)

One filament resistance (to suit
valve). (C. A. Vandervell & Co.,
Ltd.)

One variable grid-leak, .5 to 10
“megohms. (Bretwood, I.td.)

One “‘ Neutrovernia ’’ condenser.
(Gambrell Bros., Ltd.)

One ‘' Universal '’ coil
stand. (Peto-Scott Co., Lid.)

One coil mount for board mount-
ing. (Burne-Jones & Co., Ltd.)

Eight brass-finished terminals,
(Burne-Jones & Co., Ltd.)

One radio frequency
{Lissen, Ltd.)

One Burwood valve-holder.

with

choke,
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A “Split-Coil” Single
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Fig. 2—The battery terminals do not appear on the front panel, being
disposed at the rear of the baseboard.

One fixed condenser of .0o03 puF.
{(Watmel Wireless Co.)

Two right-angle brackets.

Quantity No. 16 ‘‘ Glazite >’ con-
necting wire.

Radio Press panel transfers.

Strip of ebonite 2 in. x 6 in. x
1 in.

Simple Construction

The constructional work involved
in the making of the set is of quite
a simple character, and provided the
diagrams are carefully followed, no
difficulty will be experienced.

The panel should first be marked
out in accordance with the instruc-
tions given in the illustration of the
panel layout. All the positions for
the drilling ceatres, including those
for the holes to take the screws for
securing the brackets, should be
carefully marked out to suit the par-
ticular components chosen.

When the panel has been pre-
pared, the condensers, filament re-
sistances, grid leak and terminals
should be mounted, and the whole
then secured to the baseboard, with

the aid of the brackets and three
small wood screws passing through
the panel into the front edge of the
baseboard.

® 9 9

The careful dis-
of the

connecting wires

position

merits attention.
® &
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Components on Baseboard

The valve holder, the stand for
the grid coil L2, the coil holder for
L1 and the terminal strip should all
be placed in position on the base-
board and screwed down by means
of suitable brass wood screws. The
disposition of these components wilf
be gathered quite clearly from the
wiring diagram and photographs,
but some slight rearrangement may
be necessary if components of a
make other than those mentioned
are chosen.

It should be noted that the two
coil mounts are placed as close to-
gether as possible, the two bases
actually touching each other. It
should be further observed that the
grid condenser is held in position by
means of the connecting wires which
go to it.

Wiring the Set

In wiring up, the diagram show-
ing the connections should be fol-
lowed carefully in conjunction with
the photographs showing the back
of the receiver.

It will be observed that the coil
for L2 has five tapping pins which
make contact with five sockets on
the stand.  An inspection of the
photographs and of the wiring
diagram will show that one of these
five points is left disconnected from
any component; when wiring up,
therefore, the two centre sockets of
the holder for Lz should be con-
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A ¢ SPLIT-COIL *’
SINGLE VALVE SET
(Continued)
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nected together, while the two out-
side sockets should be connected to
the fixed and moving vanes respec-
tively of the variable condenser Ci.

When connecting the variable
grid leak care should be taken to see
that the moving element of the com-
ponent is connected to low-tension
positive, and in this particular case,
that contact near to the panel is the
one to be so connected.

The moving elements of the
‘‘ Neutrovernia '’ and grid tuning
condensers should both be connected
to that end of the grid coil which
is remote from the grid of the valve,
or, in other words, the fixed vanes
of Cr should be connected to the
grid condenser, while the fixed ele-
ment of C3 should be connected to
the anode of V1.

Testing the Set

Before connecting up the batteries
and inserting the valve the wiring of
the receiver should be carefully
checked against the wiring dia-
gram. Having assured oneself
upon this point, then the valve may
be inserted in its socket, the filament
resistance turned to the ‘‘ off ”’ posi-
tion, and the accumulator connected
across the' appropriate terminals.
By slowly turning the rheostat to
the ‘“ on ” position the filament
should light up to a bfilliance de-
cided by the position of the knob of
the resistance. If all is well, insert
the coil L2, connect the telephones,
and across the H.T. terminals con-
nect a low voltage, say, 3 volts, of
the high-tension battery.

H.T. Value

If the valve shows no tendency to
increase in brightness upon connect-
ing this value of H.T., then the
voltage may be increased to 45-60.

At this stage it should be pointed
out that it is essential that the C3
condenser be of good manufacture,
as should there by any chance be a
faulty connection between the fixed
and moving elements, then it will be
seen that the H.T. battery would
be short-circuited !

Reaction Control

Having increased the anode volt-
age as above and using a valve of
the D.E.5B type, it will be found
that with the L2 coil in position the
set may be made to oscillate upon

(Continued on page 129.)
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A simple explanation of some baffling

working with several

MItnmin

frequency amplification.

EIIIHHIIHIIHIHIHHllllﬂllIlIHHlIINHIIlHIIii;..II"IIHIIIIIIIHHIIIIIH

ECENTLY I described the
R curious troubles which may

- arise through undesired high-
frequency currents floating about
the receiver, thus causing oscilla-
tion, which is largely responsible for
some of the obscure faults which
sometimes occur. Quite apart from
these high-trequency currents, how-
ever, there are many faults trace-
able to oscillation at frequencies
Guite outside those which one nor-
mally expects. Who, for example,
expects high-frequency amplifiers
operating on 365 metres to oscillate

L;

.

00000000

Fig. 1.—This type of circuit is prone
to produce oscillations at a frequency
distinct from the main frequency.

at 697 How many readers expect
their low-frequency amplifier to
oscillate at an inaudible frequency?

Puzzling Effects

In neither of these cases is there
any audible indication of the
trouble : you may simply get distor-
tion or inetlicient operation of the
receiver. There will usually be no
‘heterodyning of any kind, and for
‘this reason you may think that you
are free of oscillation.

As a matter of fact, many modern
kigh-frequency amplifiers are cap-
able of operating at two frequen-
cies; they may oscillate either on
the main frequency, in which case,
of course, you get a heterodyne
effect with the carrier wave of a
broadcasting station, or you may
get a parasitic oscillation which
gives no heterodyne effect whatever.
Sometimes you get the valves oscil-
lating at both frequencies.

JOHN SCOTT-TAGGART,

troublés which are often experienced when

stages of high-

T
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An Effect of Neutrodyning

A common modern method of
overcoming oscillation where
several stages of high-frequency
amplification are obtamed is that
using neutralising condensers. Un-
fortunately, many of these methods
actually tend to set up the additional
parasitic self-oseillation, and further
methods are required to neutralise
this secondary effect.

I can best explain the subsidiary
oscillation obtained in many neutral-
ised circuits by reference to Fig. 1.
‘Here we have an inductance coil L1
in the grid circuit, while in the
ancde circuit of the valve is an
inductance Lz shunted by a variable
condenser Ci. A tapping S is taken
on the coil L2, and this tapping is
connected to the high-tension bat-
tery in the usual manner.

Conditions for Oscillation

If the coil L1 were shunted by a
vanable condenser, and had an
inductance about the same as Lz,
then such a circuit would, in all
probability, generate continuous
oscillations, because whenever there
is a tuned grid and a tuned anode
circuit, both resonant to the same
frequency, then in all probability
the natural or inherent reaction be-
tween the two circuits will cause the
generation of continuous oscilla-
tions.

lf, instead of having a tuned grid
circuit of the ordinary kind, we
have a coil L1 of varied size, we
will not get any oscillations corre-
sponding to the frequency to which
Lz Cr is tuned. By adjusting the
size of the coil L1 to a sufficiently
small value, it will frequently be
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The elimination of parasitic oscillations was one of the problems

which confronted the designer of this receiver, the °‘ Neutrophase

Four,” described by Mr. J. H. Reyner in the current issue of
““ Modern Wireless.””
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Mysterious Oscillations which Spoil Reception
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found that suddenly the valve will
begin to oscillate at a wavelength
which, if Lz Cr is tuned to 365
metres, may be in the neighbour-
hood of 60 to 9o metres. We can
tell that the valve is' oscillating,
either by having a wavemeter of
the continuous wave type near to
it and actually measuring the oscil-
lations produced, or we might con-
nect a galvanometer in the anode
circuit. When the valve oscillates
there will be a change in the read-
ing of the galvanometer in practi-
caliy every case.

Parasitic Oscillations

This rather mysterious oscillation
corresponds to a frequency which
bears no very definite relationship
to the frequency of the circuit 1.2
Ci, and it is not tuned by Cr in the
same way that an oscillation pro-
duced in the circuit L2 Cr is tuned.
The parasitic oscillation, as it may
be called, is not a harmonic. of the
frequency to which Lz Cr is tunced;

B,
Lt

Fig. 2.-—A simplified version of Fig.1,

including only the parts of the circuit

responsible for the 'subsidiary oscil-
lations.

L

of- the ~ oscilla-
tion is briefly as follows :—We
do not get any main oscilla-
tion of a frequency corresponding
to L2 Ci, because the coil L1, com-
bined with its self-capacity and the

the . explanation
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Mysterious Oscillations which Spoil Reception—continued

small condenser formed by the elec-
trodes of the valve, have a natural
frequency very much higher than
that of the circuit L2 Cr.

Where they Originate

We have therefore to seek in the
anode circuit of the valve some
circuit other than Lz Cr which will
have a {requency equal to that of
the inductance L1 and the incidental
capacities which tum it into an
oscillatory circuit.
wavelength circuit in the anode
circuit of Fig. 1 consists of the por-
tion of the inductance L2 between
the anode connection A and the
tapping S. ‘This inductance, which
may be half of L2, or some other
fraction, possesses its own self-
capacity, and there is also the
capacity of the valve in parallel
with #. If this circuit happens to
be tuned to the frequency of the

This very short-

will be no oscillation at this high
frequency.

Practical Cases

The reader may at once say that
the conditions in Fig. 1 are ex-
tremely unlikely, and that he knows
of no circuit in which so few turns
appear in the grid circuit of a valve.
This may appear to be so at first
sight, but when it is remembered
that in many circuits there are tap-
pings taken from coils, cheke ccils
used, etc., etc., we will realise that
there are all sorts of tuned circuits
in a receiver which, if given the
opportunity, will generate osciila-
tions which mask the proper
performance of the set.

A Common Type

The circuit of Fig. 3 will give
the reader some idea of one example

Although stability may be ob~
tamed in this way, yet it may be
accompanied by instability on these
very high frequencies, and the
reason is as follows :—The circuit
I.3 Cz is in the anode circuit of the
first valve, and, although the whole
of the inductance L3 is not directly
in the anode circuit, yet the circuit
L3 Cz is energised by the high;
frequency component of the anode
current. The circuit Ly C2 is also
the grid circuit of the second valve,
although only a portion of the in-
ductance L3 is directly connected
across the grid and filament (the
tapping St being connected through
the high-tension battery to the fila-
ment). The same applies to the
anode circuit of the second valve,
the circuit Ly C.t being not only the
anode circuit of the second valve,
but also the grid circuit of the third
valve.

A view of the internal arrangements of the ‘° Neutrophase Four,” showing the lay-out of the coupling
units and the partial screening between them.

grid circuit, then there is consider-
able likelihood of the valve oscillat-
ing at this very short wavelength.
In Fig. 2 1 have taken out the
part of L2 and the condenser C1,
which take no part in this short-
wave oscillation. I have, Lowever,
left in the inductance AS, and it
will be seen in Fig. 2 that in both
the grid and anode circuits we have
inductances which are each shunted
by capacities. If the grid and
anode circuits are pot in tune there

which may lead to a subsiliary
oscillation of very high [requency.
It will be seen that two tuned
anodes are employed, middle tap-
pings St and Sz being used. This
circuit may be employed for c¢htain-
ing greater sclectivity, but more
usually the tapping scheme is em-
ployed to enable neutrodyne con-
densers to be used for stabilising
the set and prevent it oscillating at
a frequency similar to that of the
incoming signal.

)] e

The Valve Responsible

In this arrangement the second
valve is the one which will generate
the high-frequency oscillations cor-
responding to a wavelength of, say,
70 metres. This is explainable by
the fact that the portion of the
inductance 1.3 between Sr and Ar
is in the grid circuit of the second
valve, while the portion of the
inductance L4 between A2z and S2
is in the anode circuit of the same
valve. These two inductances,
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tuned by their own self-capacity and
the electrode capacities of the valves
are, in most cases, in tune with each
other, and consequently the second
valve will generate oscillations.

I had to simplify the circuit, re-
drawing the esseatial parts in Fig.
4, and it will be seen that the part
A and the part B are in the grid
and anode circuits respectivelyof the
valve V2.  Of course, the whole
circuits represented by Y and Z
respectively are also connected to
the g¢rid and anode circuits, and
will tend to oscillate, but I have
presumed that some neutrodyne or
other method has been used to pre-
vent these two circuits from
oscillating.

Neutrodyne Shortcomings

From these remarks it will be
seen that ordinary neutrodyning
does not prevent short-wave para-
sitic oscillations, One method of
overcoming these parasitic oscilla-
tions is to vary the tappings of the
inductances, i.e., not to take the
central point on cach anode circuit.
By this means the tendency for the
normal frequency oscillation to
occur is not really affected, but as
far as the parasitic circuits are
concerned, these are now differently
tuned, and there will be no ten-
dency for oscillation.

Prevention
Any method which can be applied
to prevent oscillation on the normal

positions so as to damp out, or
neutralise, s the unwanted high-fre-
quency oscillations. Vatious T.A.T,
arrangements may be emploved :
an untapped tuned anode circuit
may separate two tapped anode cir-
cuits, the neutralising arrangement
for the ordinary frequencies being
suitably arranged.

I would also like to remind
readers that these parasitic oscilla-
tions are not confined to circuits of
the kind shown in Fig. 3, since they

The special tappings on the new R..

transformer permit variations to be

made in the natural frequencies of
successive stages.,

also apply to tapped transfo; mers,
to certain reaction coil cifcuits, and
also those using choke coils. The

\4

I
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Fig. 3.—Taking the tappings SI and 52 from slightly different points
upon the coils L3 and L4 will _overcome the tendency to parasitic
oscillations, with little effect on oscillation at the main frequency.

frequencles may also be used, pto-
vided a little ingenuity is employed,
to prevent the short-wave parasitic
oscillation. Chokes, resistances and
capacities may be tried in different

dangers are particularly great when
valves of substantial capacity be.
tween clectrodes are employed, and
when high values of high-tension
voltage are employed.
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Low-Frequency Troubles

As regards oscillation in low-fre-
quency amplifiers, the best way of
dealing with this is usually to try
reversing the windings of the trans-
formers, to employ resistances of
the order of 100,000 ohms across
the secondaries, and-—a rather
drastic suggestion—try different

-
L I o

Fig. 4.—The essential portion of Fig. 3,

redrawn to indicate the relationship

between the portions A and B of the
two anode coils.

with
not

transformers, so that two
similar characteristics  are
working together.

The new R.I. transformer with
special tapped windings has a very
distinct advantage from this point
of view, because different tappings
can be employed, and so we can
avoid having two tuned low-fre-
quency circuits together. Revers-
ing one of the windings of one of
the transformers is usually the
simplest and best remedy, w hile in
the case of either a low -frequency
oscillation, or one of an inaudible
high frequency, the usé of shunt-
ing condensers, provided their size
is not above .coz pT, also may be
tried, and in many cases mxthmg'
the iron cores will provide a solu-
tion,

Although I have not gone into
great detail on the question of
preventative measures, yet I hope
to have ‘indicated the possible
causes of certain kinds of sets not
giving their full results.

NEXT WEEK

Look out for the. special article

from the pen of Mr.

Reyner,
describing some of the pr‘actical

uses of his new screened coil.
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OR the reception of the very
short waves such as those of
KDKA, the only practical
alternatives are to obtain all that
can be obtained from a single valve
with reaction and an L.F. amplifier,
or to use a superheterodyne set.

>y

Superhet. or Neutrodyne

Those already possessing a super-
heterodyne can change the oscilla-
tcr coils and alter the frame, but
there is a modified way which
can be used which produces excel-
lent results, and this same way can
be used with neutrodyne receivers.

In general, the idea is to receive
1the short-wave signal on an aerial,
heterodyne it to a wavelength such
as 4oo metres, and receive it on
one’s super or neutrodyne set. I

have found it extremely casy to get

results from both KDKA and WGY
without sericusly disturbing one’s
ordinary set.

Circuit Arrangement

The requirements are a short-
wave oscillator, a tuned circuit,
earthed and aperiodically connected
to the aerial, this being coupled to
the oscillator, and a linking arrange-
ment between the rcctifier valve and
the receiving set.

The circuit 1 use is illustrated in
Fig. 1. L. is an inductance coil of
14 turns of bell wire on a 6.5 cm.
diameter former, the winding being
split in the centre, and connected
with a .01 uF condcnser across the
split. Each 7 turns takes up about
2 cms. length. '

Across the coil T place a geared
condenser C,, .coo2;5 uF capa-
city, which has preferably both its
plates insulated, so that the frame
can be earthed.  Unfortunately
most of the English condensers
have one set of plates connected to

the frame, and so some kind of
earth shield or a Jong handle will
have to be fitted to prevent hand-
capacity efiects.

Wavelength Range

I use a D.E.5 type valve and
45v. H.'T.; and the whole system
oscillates very easily from 10,000
to 3,000 kc. (3o to 100 metres).
Shorter waves can be obtained by
using less turns on the coil L,.

The coil L, T make about 7 turns
of bell wire on the same diameter
former, and place this parallel to
the oscillator circuit coil and about
3 inches away. Across this coil is
a ncn-geared condenser of .ooo2j
‘uF capacity.

The Betecter Valve

One end of this coil T couple to
my aerial with a very small con-

e

Receiving Short Waves on Your Broadcast Set

By Captain H. J. ROUND,

One is apt to think that reception on the
higher frequencies involves the construc-
tion of a special set, but Captain Round
shows that a simple adapter can be made
which may be placed in front of various
types of standard sets for the purpose.
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nected to the live end of the induct-
ance I.,.

Earth Connection

If your set is one not using an
carth, such as most supers, it will
be advisable to connect the nega-
tive end of the filament battery to

‘earth, and to use this filament bat-

tery to light the oscillator and
rectifier valves.” The only remain-
ing connections are the choke coil
1., whicli may consist of one full
lnyer of No. 42 wound on a 3-inch
long 1-inch tube, and the .o1 uF
condenser C..

Adapting a Neutrodyne Set
If your set is a neutrodyne, the
‘condenser {attached to terminal O)
can in most cases be connected
directly to the aerial terminal of the
neutiodyne set, but if it is a super

45 Volts

L,

i3

® +
HT.

-000254/F
SR T

— +

[

[ 1 N

LT

Fig. 1.—The complete circuit of the two-valve adapter.
coupled together.

denser C.—something near the capa-
city between two pennies spaced 3
inch apart—the other end I connect
to earth. The rectifier valve is pre-
ferably a fine mesh valve of the
D.E.5b. type, and its grid is con-
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L1 and L2 are

heterodyne a small coil of about the
same inductance as your frame will
have to be made up and connected
in place of the frame, otherwise your
frame aerial will pick up broadcast-
ing, and this will be received as



MarcH 10TH, 1926

N

i m

AR/

-

= __I.'v-‘l

I.18

SR

LT,

ADVERTISEMENTS

Building up volume without a
trace of distortion

Lissen Amplifying Devices build up whispers into voluminous sound,
yet never do they sacrifice tone purity for the sake of volume. Add a
2-valve Amplifier built from Lissen parts to your receiver and it’s just
as though the player had changed his instrument for one that was

much larger—much more powerful.

But volume is the only thing you

add — harshness and distortion have no place in a Lissen Amplifier.

For the first L.F. stage use the
Lissen T.1 Transformer, Price 21/-.
Then follow this with a Lissen L.F.
Choke, Price 10/-, or if you prefer
it, use Lissen Chokes throughout.

When building a Choke Coupled
Amplifier it is always advisable to
use a variable grid leak having a
wide range of variation.  Use the
Lissen Variable Grid Leak—you
can obtain any resistance between
} and 12 megohms,
smoothly, gradually
and noiselessly.
One hole fixing, of
course. Price 2/6.

The capacity of the Lissen Fixed
Condenser recommended for
choke coupled stages is .01 mfd.,
Price 2/4. It is also worth while
to fit Lissen Fixed Condensers
in every stage of your receiver.
Accurate to within 5% of their
marked capacities they will not
vary and will not leak.

NOTE THE NEW PRICES:
.0001—-.001 1/3 .002—.006 2/-

(mica dielectric). S
With each .0002 and
.0003 there is included
free a pair of clips to
take a grid leak.

il

LISSEN

THERE IS NO ‘WEAKEST LINK’ IN THE LISSEN CHAIN
Lissen Limited, 30-32, Friars Lane, Richmond, Surrey

Phone: Richmond 2285 (4 lines).

‘Grams: ‘‘ Lissenium, Phone, London.’

AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY *’ Is A GUARANTEE OF SATISFACTION TGO BUYERS.
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Steam !

Yesterday -

YESTERDAY wind power was the force
that propelled our ships upon the ocean.
To-day. Science, after slumbering for so many
centuries, has been harnessed in the service of
man to conquer the elements.

Yesterday a pioneer sat in a mean-looking hut,
set high among the bleak snow-clad hills near
St. John’s, Newfoundland, waiting to receive the
first faint signals from distant Cornwall which
should tell him—and the whole world—of man’s
latest victory. The conquest of the Atlantic
by Wireless.

Yesterday the uncertain and insensitive Coherer
was the only Detector available for these
pioneers.  To-day it is but a
relic of the almost forgotten past.
The supremacy of the valve is
unchallenged. - Evolved by Flem-
ing, improved by De Forest, one
inventor after another has made

ADVERTISEMENTS

Blessings on Science, and her handmaid

They make Utopia only half a dream ;
And show the fervent, of capacious souls,
Who watch the ball of Progress as it rolls,
That all as yet completed, or begun,

Is but the dawning that precedes the sun,

To-day - - steam power
What will to-morrow bring?

Types and Prices:
#W.1. For Detector and L.F. use - 14/-

18 Volts. Consumption: ‘3 amps.
“W.2, (Withred top) for H.F.use 14/-

18 Volts. Consumption °3 amps.
W.3. The Loud Speaker Valve
1°8 Volts. Consumption °5 amps.

*Also in special base with vesistance

wind power

some notable contributions to ensure its greater
efficiency and to increase its sensitivity.

But most prominent of all recent valve improve-
ments has been the introduction by Cossor of
the triple-coated low temperature filament.
Used exclusively in the Wuncell Dull Emitter it
enables the valve to function with a filament
glow which is almost invisible. Heat—the
destructive influence which shortens the lives
of all valves is almost entirely absent. The
result is an extremely robust valve yielding an
incredibly long service.

Couple such a wonderful filament with the fact
that this Dull Emitter utilises the electron-retain-
ing hood-shaped Grid and Anode
made famous by Cossor, and you’ll.
readily understand why theWuncell
is being everywhere chosen for its
greater sensitiveness, Superior
tone and proved economy.

- 18/6

to suit 2,-4- or 6-volt Accimulator 16]-

C

2N

088Or Valve

S
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Receiving Short Waves on
Your Broadcast Set
(Continued)
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well as the short waves. (‘33 can

then be connected to the grid side

of this frame coil substitute.
Calibration

Calibration is difficult to do, apd
some will have to be content with

\i/A.ERIAL

o +0

and vou will undoubtedly find at
least a Morse station, such as Dollis
Hill, which will enable you to get
the aerial condenser of the neutro-
dyne properly tuned.

Searching and Harmonics

After that all you can do is to
go up and down on the aerial tuning
condenser of the adapter, each time
re-setting the heterodyne, until you
find someone.

L,
AERIAL
S TERMINAL- | ¥ o
004 20 NEUTRODYNE
c*-—
=
= EARTH -
' )
- .
Fig. 2.—Showing how the adapter is connected to a neutrodyne set. The

connections of the L.T. circuits are shown, but those of the H.T. terminals
are omitted in this diagram, and also in Fig. 3.

groping. I will give later rough
positions of hoth KDKA and WGY
on the aerial tuning condenser as a
guide.

Method of Operation with
Neutrodyne Receiver

Set the last two tuning con-
densers of the neutrodyne at some
wavelength a little away from that
of your local .station, and put the
aerial condenser at about the same
reading. Then set the aerial con-
denser on the adapter set at about
the KDKA position, and slowly
move the Hartley circuit (i.e., the
oscillator) condenser until you hear a
maximum of interference noises,
crackles, etc.: there will be two
positions fairly far apart.

If you can get nothing, grope
downwards on the aerial tuning
condenser of the adapter bit by bit,
re-testing the heterodyne position,

YAERIAL

) +0]
— o
00+

My aerial tuning condenser is a
condenser of

non - square - law

Wireless Weekly

and almost zero for WGY (42 m.)
Its reading is fortunately fairly
broad. Both positions on the
heterodyne are about equal in
strength.

If you are near a B.B.C. station
plenty of harmonics will be found,
and, curiously enough, even such
stations as Radio-Toulouse I have
heard quite strongly round about
50 metres. Adjustment is quite
easy and stable. (By the way,
when you have got KDKA, mark
your adjustments carefully.)

Experimenters will, no doubt,
want to put reaction on the aerial
to improve things, but this 1 have
neither tried nor needed.

Calibration with a Superhet

When using a superhet one little
further difficulty is introduced, and
that is that the harmonics of one’s
main oscillator beat with the
adapter oscillator, producing a
number of false carrier-wave posi-
tions. They can usually be spotted
because they are always unmodu-
lated by Morse or telephony.

If one of thesc happens to coin-
cide with the wave wanted then the

The adapter can be used with any set giving the required amount of
F. amplification.

.00025 uF, and this I find reads
about half way for KDKA (62 m.)

; FRAME SUBSTITUTE
m——— coi

Q s)
SUPER HET. >
P 0

Fig. 3.—When the adapter is used with a superheterodyne the.aerial and
earth connections are as shown here.
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super set must have its frequency
altered very slightly. .

A Super-Sensitive Arrangement

Neutrodyne sets with the note
mags. and detector removed easily
fit on in front of supers, giving both
extra tuning and extra. magnifica-
tion, 'and if, in addition, one puts on
the: two-valve adapter it is possible
to get signals under extremely diffi-
cult conditions.

With such a set, containing 13
valves altogether, WGY comes in
fairly well from 7—8 in the evening
on most nights, and is, of course,
enormously strong after 11 p.m.
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Series Condensers

HE beginner is often

7% 1| || puzzled by hearing
/V//j M = | remarks to the effect
x MR .t stronger signals

874 ¥ will be obtainable if
Lﬁ/////////,///; the tuning condenser
is used in series with the coil in-
stead of in parallel. On trying out
the series arrangement, he some-
times finds that signals are very

much weaker than they were before, _

and conscquently gives up the
arrangement in disgust. The
reason for failure is generally this :
hearing that the great benefit of a
series condenser is that it enables
more inductance to be used, the
beginner puts, say, a .0o03 uF con-
denser in series with his inductance,
and turns it to the position of mini-
mum capacity, so as to be able to
use as large a coil as possible.

A Cause of Poor Results

Signals will almost certainly be
abnormally weak in this case, as it
has often been shown that the H.F,
resistance of a variable condenser
increases seriously wwhen the set.
ting of the dial is below - about
20 deg. on the scale. Thus if a
series condenser is used, the coil
should be of a size which will
enable a reasonably large reading
of the condenser to be used. It is
a good plan to make it a rule never
to work below a reading of, say,
30 deg.

An Obscure Fault

The tracing of elusive moises in
a short-wave receiver to an un-
expected source, namely, the tele-
phone windings, was the subject of
some notes by Mr. Harris in
Random  Technicalities  recently
(Wireless Wecekly, Yol. 7, No. 18).
The writer’s set  recently experi-
enced a similar visitation, but in
this case the telephones -were not
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to blame. A systematic search, high enough to ccme in contact

using a process of elimination, re-
vealed the fact that the low-tension
accumulator was the offender. It
was noticed that vibration made the
noise worse, so that faulty connec-
tions were suspected at first.

The Accumulator at Fault
Thorough scouring of the accu-
mulator terminals with emery paper
produced no improvement, and the
leads were found to be in good con-

A VALVE HINT,

The special high impedance, high amplifi-
cation ratio valves, such as the D.F.A4
and the D.E5B., are somewhat expensive
to buy, and one does mot always want to
obtain one or more specially to try a resist«
ance-capacity amplifier.

To ‘obtain the very best results from a
low-frequency amplifier of this type it is,
of course, desirable to use the correct valves,
but it is well to remember that, at a pinch,
there is another general type which will
give quite good results. Most of the valve
manufacturers produce a special H.F. valve
of high impedance and high amplification
ratio, and these serve fairly well as resist-
ance-capacity amplificrs, provided that
signals of only moderate volume are to be
handled and adequate HLT. and grid bias
are used,

dition. The plates themselves were
then cxamined, the cells being of a
type made up in such a way that
the plates may be lifted out of the
acid containers without any trouble.

In one of the cells the cause
of the noises was discovered. A
piece of the paste had become
detached from onc of the plates, and
had lodged hetween the positive
and negative plates, eflecting a
partial short circuit. Vibration had
caused this piece of paste to inove
slightly, and so give rise to fluctua-
tions in the filament circuit of the
valve.

Look after the L.T. Battery

While the actual fault described
above is admittedly not likely to
occur coften, especially in cells with
insulating separatois, particles de-
tached from the plates can give
trouble if an accumulator is
neglected. These particles normally
fall to the bottom of the cell, form-
ing a pasty sort of ‘‘ sludge.” 1f
this deposit 1s not periodically
cleared out, it will in time rise
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with the lower edges of the plates.
Partial short-circuiting will then
take place, the accumulator giving
rise to. noises in the receiver and
failing to hold its charge properly.

Adjusting a Transmitter

The novice at transmission almost
invariably starts with a very low
power input, and consequently
experiences some difficulty in find-
ing out exactly what is happening.
Probably the most worrying point
of all 1s that, on most hot-wire
ammeters, no reading below about
.05 amp. can be taken with any
degree of accuracy; thus it is im-
possible to tell by this means when
the circuits are accurately tuned to
resonance, and working in their
most cificient state.

Watch the Input

The most satisfactory method of
doing this when low power is used
is by means of the input milliam-
meter. The closed circuit is first
tuned to the wavelength on which
it is desired to work by means of
a wavemeter or calibrated receiver.
The aerial coil, with its condenser
in series or parallel, is then fairly
tightly coupled to the closed cir-
cuit, and the condenser varied
slowly.

The Indication

The condition of resonance will
be shown by a fairly sudden dip of
the milliammeter needle. This will
enable tuning to be performed far
more accurately than the method of
looking for a very nearly imper-
ceptible movement of the needle of
a slhiggish hot-wire meter.

A Spectacular Method

Many transmitters using higher
power use this method of tuning;
in fact, the owner of one well-
known station adjusts his closed
circuits until sparking occurs across
the anode condenser, and then
varies the aerial tuning until this
stops, assuming that the energy
previously devoted to the forma-
tion of sparks is then ‘ going up
the aerial.”
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March

Forthcoming Monday,
BB.C. [ondon: 8.43 p-m., Act

15 :—
magy of * Rigoletto,” by
the B.N.O.C., relayed from Brad-
ford; Bournemouth: -An Instru-
mental Evening. .

Tuesday, March 16 :—Manches-
ter : Two  unannounced  pro-
grammes.

Wednesday, March 17, St. Pat-.

rick’s  Day :—Special
grammes.

Thursday, March 18 :—London :
Symphony Concert; Manchester :
A Ladies’ Evening. .

Friday, March 19 :—Bourne-
mouth : A Popular Evening; New-

Irish pro-

castle:  Syncopated Music and
Humour.

Saturday, March 20 :—Birming-
ham, Glasgow and Newcastle :

1y

‘‘ Listening Time
tion); Aberdeen :

and Drama.
* * *

" (second edi-
Musical Comedy

On St. Patrick’s Day, March 17,
the London station will relay the
speeches of the St. Patrick’s Day
Banquet of the Union of Four Pro-
vinces of Ireland Club at the Hotel

Cecil. The proceedings will com-
mence at 8.30 p.m. and end at
9.15 p.m.
% *
The New The reconstruction of the
Rome  Rome broadcasting sta-
Station.

tion is now practically
complete, and tests have been car-
ried out on the new power of 12 kilo-
watts. We gather that no consider-
able changes have been made in the
type of transmitting apparatus, the
only alteration being in the power
used. The disused 6 kilowatt
transmitter is to be used elsewhere

in Italy.
b3 £ %

Hunting the ‘Ve hear that the Post

Oscillator. Office authorities intend
to bring a specially
equipped motor-car into service

shortly, in order to assist them in

News

locating users of wireless receivers
which cause interference by oscil-
lating. The car will be. fitted with
a portable receiver and-frame aerial,
and it is proposed to patrol the
London area and cndeavour to trace
the sources of interference. When
an offender is located, an official
warning will be sent to him.

L7 * »*
Future of A statement has been
Erozd- ade by the Postmaster-
casting. 1

General, Sir William
Mitchell-Thomson, that it is unlikely
that the Government will be able to

* % ¥

A receiver and
frame aerial used
for broadcast re-

ception on the
Cornish  Riviera
Express. Inter=

ference from the
lighting dynamos
on the train was
the principal
trouble experi-
enced, but this
difficulty should
not prove in=-
superable.

declare its policy on the future of
broadcasting until the report of the
Committee has been considered.
This will. probably not be before the
middle of next month.

* *® £

We hear that experi-
ments In reception on
the transcontinental rail-
ways in Canada have proved re-
markably successful. On one
occasion, when a train was about
1,000 miles west of Montreal, both
Lima, Peru (OAX), and Oakland,
California (KGO), were heard.

127

Wireless in
Trains.

in B_rief’.

At the moment of going to press
the decision is acnounced in the
action by the British Broadcast-
ing Co., Ltd., granting an injunc-
tion to restrain the Wireless League
Gazette Publishing Company, Ltd.;
from infringing copyright by pub-
lishing summaries of  programmes
from the Radio Times.

* * %
Broed- The question of the
easting  proaccasting  of  pro-

Padiimasy ceedings in the House of

Commons has agdin been raised in
connection with the introduction of

This

the Budget by Mr.: Churchill.
will take place after the Easter re-

cess. We gather that this question
is not likely to receive considera-
tion until after the publication of
their report by the Broadcasting
Committee.
* * ¥
Struck by During the evening pro-
Lightning. gramme on March 3 we
hear that the aerial of the
Daventry station was struck by
lightning. It seems that no serious
damage was done, since the station
was out of action for only eight
mimnules. .



This Week’s Interview

In this verbatim report-will be found a.most interesting series of
answers dealing with the remarkable transmitting arrangements
at the great new station at Rugby.

4
No. 4—MAJOR A. G. LEE, M.C,, B.Sc.,, M.LEE. 2
4

'HOW RUGBY IS CONTROLLED.

Q.—1I should like to ask you a
few questions coneerning Rugby,
Major Lee. From all accounts this
station makes use of some entirely
new principles?

A.—That is so. \While the
fundamental principles adopted are
the logical outcome of experimental
work which has been proceeding for
the past thrce or four years, the
actual manner in which they have
been carried out is decidedly novel.

Q.—Have you experienced any
serious troubles involving radical
alterations in design?

A.—No. There have, of course,
been minor difficulties, but the main
principles of the design have re-
mained unchanged.

Q.—That is very interesting.
Your whole output is controlled by
a small tuning fork, is it not?

A.—The output is actually de-
rived from the tuning fork, which
produces a current having a large
number of harmonics. One of these
(actually the eighth) is selected,
amplified and passed to the aerial.

HT+

H.F.CHOKE

LT-

Fig. 1.—The circuit arrangement used

at Rugby to filter out unwanted
harmonics.

Q.—Do you not introduce fresh
harmonics in the high-frequency
_amplifying stages?

A.—Yes, but these are filtered out
as fast as they are produced.

Q.—That is a matter of some
interest in view of its application to

receiving circuits. = Could you ex-

‘plain exactly how this filtering is

cffected ?

.A.—Certainly. A tuned anode
arrangement is employed to couple
the various valves together and the
anode circuit is only tapped across
a portion of the tuned cireuit. The

Major Lee, the popular chief of
the Redio Section of the Engineer-
ing Department of the Post Offica,
radio

is one of the foremost

in the country. The
which he

this interview meke

engineers

exy lanations gave in

very fas-

cinating reading.

tereee B R

particular advantage of the arrange-
ment lies in the use of a condenser
tapping instead of.a tapped coil.
(Major Lee here drew a circuit
which is reproduced in Fig. 1.)
You see, the main oscillating cir-
cuit  includes both the condensers
Ci1 and C2. The harmonics, how-
ever, being at a much higher fre-

_quency, take the short circuit path

through the condenser C1, and so
are not passed on to the next valve
to any appreciable extent.

Q.—Is this method, then, com-
pletely effective?

A.——Absolutely so. In fact, we
have had no complaints of harmenic
interfercace whatever.

Q.—That is a most important
achievement. Do you not have
trouble in the amplifying circuits,
however, due to parasitic currcnts?

A.—~Yes, troubles were experi-
enced at first both from this source
and due to the generation of para-
sitic oscillations at very high fre-
quencies, but these have been suc-
cessfully overcome.

0.—How do you find that the
valves in use stand up to the weork?
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A.—Very well indeed. Naturally
some difficulties were encountered
during the testing stages, due
largely to the troubles just men-
tioned, but a stable condition was
very quickly achieved and every-
thing is proceeding smoothly,

Q.—1 see that considerable
trouble was taken to insulate the
masts. Has this been justified by
results?

A.—Very much so. The radia-
tion is nearly 20 per cent. more
cfficient with the insulated masts
than with the older system.

Q.—Do you find the granite insu-
lators satisfactory?

A.—-The granite blocks at the
base of the masts are not employed
as insulators, but serve to reduce
the capacity to earth. This must be
kept smail to avoid heavy capacity
currents. The actual insulation is
effected by means of special porce-
lain insulators.

Q.—I Lad not appreciated that
point.- Are you obtaining the same
satisfaction from- your aerial insu-
lators? ]

A.—Yes. This. problem was a
dithcult one to handle in view of the
very high voltage, 160,000 volts,
which is probably the highest aerial
voltage in the world. A special
type of porcelain insulator has been
designed, however, which is giving
every satisfaction.

Q.—1 am a little surprised, in
view of the trouble taken with other
parts of the aerial system, that an
ordinary buried earth is employed.
Why is this? 1

A.—The earth system is hardly an



March 10, 1926

§‘ This Week’s Interview
E (Continued)
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ordinary one. Special care has becn
taken to allow for the uneven distri-
bution of current in the earth.
Actually the resistance is 3 ohm,
which is as low as we require.

Q.—That  appears to be ver
good, but I do not quite understang
that last remark. Surely the lower
the earth resistance, the better?

A.—No. The aerial circuit must
have a certain minimum resistance
to enable high-speed telegraphy to

The oscillatory circuits of one of the
intermediate amplification
Rugby.

stages at’

Wireless Weeklly
be carried on. Otheiwise the signals
tend to run together.

Q.—One more question. What
arrangements are being made re-

garding a receiving station for
Rugby? :
A.—~None. Rugby is not at the

present time a traflic station in the
ordinary sense of the word, but is
employed for sending out news and
reports of all kinds. We have a
number of reports indicating that
it is possible to receive Rugby in
Australia and New Zealand on a
single valve, but naturally for selec-
tive recepiion one would expect
more valves to be used.

A “Split-Coil” Single Valve Set—continued from page 120

turning the ‘‘ Neutrovernia '’ from
its ‘‘ all out ’’ position towards the
‘“all in.”” It will be observed in
these preliminary operations _that
with the Ci1 condenser set at its
minimum reading, there will be less
of the Cj3 condenser required to
make the set oscillate than will be.the
case when C1 is set at its maximum.

Having satisfied oneself upon
these points, connect the aerial and
earth to the appropriate terminals
and insert a No. 30 coil in the L1
socket. So long as this test is con-
ducted outside the hours devoted to
broadcasting, the valve should be
lighted, and with the C3 condenser
set at its minimum, the C1 con-
denser should be slowly turned until
some sort of signal is heard ; where-
upon the value of C3 may be in-
creased, observing that signal
strength is improved by so doing,
until at a certain setting the receiver
will begin to oscillate, when the C3
condenser should be immediately
turned in anti-clockwise direction
until oscillation ceases.

The Aerial Coil

On a given adjustment of Cr at
which a fairly weak signal is re-
ceived, various sizes of coil should
be tried for L1, remembering that
the smaller the size of this, the
-greater the selectivity, though too
small a coil will, of course, mean
loss of signal strength as well.

Having found a coil which for
your own particular conditions is a
good compromise of both signal
strength and selectivity, attention
should now be turned to the adjust-
ment of filament current and anode
voltage.

Smooth Reaction

It may be noticed (on the other

hand, it may not!) that the receiver

goes into oscillation with a slight
‘“ pop,”’ which sound is again re-
peated when the reaction condenser
is turned into an anti-clockwise
direction.

It should be the ambition of the
builder of this set to dispense with
this pop as far as possible, by so
adjusting the value of anode voltage
and filament current until the set
‘“ slides ”’ into oscillation without
his being aware of the fact save for

strength and inability to make the
receiver oscillate at all

What You May Hear

Using the set in South-East
London upon a badly placed aerial,
with either a D.E.5B or Cossor P.z
valve, quite good signals can be
received from Radio-Belgique, Bir-
mingham, Kiel, Bremen, Rome and
Newcastlee. The value of anode
voltage used in the reception of
these stations is 45 volts, while the

® ©®© D

Mr. P, H. Dorte
receritly read a
paper at the Insti-
tute of Electrical
Engineers and
carried out ex-
periments in
short-wave trans-

mission.

® ®

the distortion of
results.

This adjustment is net difficult,
even though it may sound so, and
by varying the position of the H.T.
wander plug which is connected to
the positive of the H.T. battery,
and lowering the brilliancy of the
valve somewhat, it will soon be
found that the set may be made to
oscillate in the manner referred to.
Reducing these values too far will,
of course, result in poor signal
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signals  which

aerial coil is a No. 30 of the ordinary
plug-in type. The set is, with these
values, very easy to operate, and is

- also moderately selective.

On the whole, a receiver made to
these specifications will be found to
be a very considerable improvement
upon the more common type of
single valve set, using a ‘' swing-
ing ”’ reaction coil.

(Further results and the Elstree
test report will be published next
week.)
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What Happens When a Valve Oscillates?

The oscillator used in these experiments was designed
for low frequencies. The valve may be seen in the
compartment on the left.
(] . ]

T is fairly well known to
readers of this journal
that a three-electrode
thermionic valve, if
connected to a circuit

, having a natural period
of oscillation, will, provided certain
conditions are satisfied, generate
alternating currents of a frequency
fixed by various factors. These
factors include inductance (self and
mutual) capacity (taking into
account the distributed capacity of
the coil, the inter-electrode capacity
of the valve and the capacity of the
valve holder), and the resistance of
the circuit to which it is connected.

Timing of the Impulses
This vibratile circuit has its
mechanical analogy in the pendu-

coil in the grid circuit of the valve.

lum of a clock, or the balance-wheel
of a watch, for both the pendulum
and the balance wheel can be sus-
tained in vibration by properly timed

impulses transmitted from the main-
spring through the escapement, the
timing being accomplished by the
vibrating member itself. Similarly,
the vibrating electrical system can
be sustained in operation if properly
timed E.M.F.’s are applied, and the
timing can be done by the vibrations
of the system itself.

Another Analogy

Again, the action is nearly analo-
gous to that of a violin 'bow;
although the force and velocity of
the bow are essentially constant, the
peculiar friction between the bow
and the string enables the string to
absorb more power from the bow
when string and bow are moving in
the same direction, than is given
back to the bow by the string when
the motions of bow and string are
in the opposite direction.

The muscles of the arm actuating
the bow constitute a source of con-
tinuous power; it is obviously im-

.pussible for an arm muscle to supply

(directly) powertoa string vibrating,
say, one thousand times per second.
The arm supplies energy to the bow
at an essentially constant rate, and
the reactions between bow and
string serve to utilise this power to
maintain the string in a state of
rapid vibration.

A Simple Case

One of the simplest circuits for
generating oscillations is shown in
Fig. 1, where LRC .is a lightly-
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By H. J. BARTON-CHAPPLE,
Wh.Sch., B.Sc. (Hons.), ACG.I.,DIC., AMILE.E.

We are apt to speak somewhat loosely of ‘a palve
“ oscillating,’” forgetting that the oscillation takes
place in the circuits of the valve.
Chapple describes in this interesting article some
experiments in which.he actually recorded photo-
graphically the form of the currents in the various
circuits, and shows the effect of unduly tight
reaction coupling and so on.

Mr. Barton-

damped oscillatory circuit placed in
the grid circuit of the valve. (R
represents the resistance of the cir-
cutt.) In passing it should be noted
that neither the balance wheel nor
the violin string will vibrate if the
damping of the oscillating member
is too high; if too much friction
occurs in the bearing of the balance
wheel, the watch or clock will stop.
The same effect exists in generating
valve circuits, and hence the neces-
sity for the expression *‘lightly
damped.”’

Dissipation of Energy

Now, while these oscillations are
taking place, energy is being lost,

;

-
ol

-
Fig. 2,—The use of an anode tap makes
possible an adjustment for the maxi-
mum  oscillatory current without !
alteration of the coupling.

this energy being proportional to
the square of the oscillatory current .
multiplied by the resistance. If no"
external energy is supplied to this
circuit, the oscillations will die
down in a similar manner to that of -
an ordinary damped wave. Due to
the varying current passing through
the inductance L, what is known as
a self-induced E.M.F. is produced
across the extremities of the coil.; "
This means that a change of voltage
is applied across the grid of the
valve, which in turn will cause an
amplified fluctuating current to pass
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through the inductance in the anode
circuit.

If we regard these two induc-
tances as being coupled together by
a magnetic effect, then the fluctua-
ting current in the coil of the anode
circuit will produce an E.M.F. in the
inductance coil situated in the grid
circuit.

Conditions to Satisfy
Now, it can be proved mathe-
matically that this re-introduced
E.M.F. can be in phase or out of
phase with the current already flow-
ing in this oscillatory circuit. If we
are to assist the oscillations in this

A —

¢
i1
(L]

Fig. 3.—This circuit incorporates
most of the features met with in-
practical reaction circuits.

oscillatory circuit, it is obvious that
the E.M.F. must be in phase with
the existing current.

If the coupling is in the correct

direction and its magnitude exceeds
a certain critical value, then the
energy seat back from the anode cir-
cuit into the grid circuit will be more
than sufficient to compensate for the
losses in this oscillatory circuit, and
hence oscillations will be main-

tained.
Another Case

The circuit which we have just
examined is the type usually adopted
for the reception of wireless signals
under certain circumstances, but for
the purpose of supplying power to
another circuit the LRC branch is
often inserted in series with the
anode battery, the untuned induc-
tance being in the grid circuit. The
conditions operating in this circuit
are somewhat more complicated
than those of Fig. 1.

Certain Limitations

There are certain limitations
which can be studied with this cir-
cuit which will be of special interest
to the transmitter. As far as the
maximum oscillatory current in ‘the

‘a frequency of 210

oscillating circuit is concerned, limi-
tations are imposed by the satura-
tion current of the valve itself in one
case, and by the applied anode
potential in another case.

Without going into a mathemati-

Photograph A.—
The anode current
of the valve just
oscillating at 150
cycles per second
took the form

shown here.

® ® B

cal interpretation of the circum-
stances, it is interesting to note the
final conditions which need to be
satisfied in a circuit of this nature.

The Anode Tap

With the voltage on the grid
adjusted to make the normal work-
g anode current half the saturation
current, the product of the induc-
tance and the capacity, i.e.,, CL,
must be kept constant in order to
keep the frequency at the given
value. To adjust the oséillatory
current to its maximum value, how-
ever, the ratio £- must be altered
with consequent alteration of the
coeflicient of coupling (i.e., the
reaction coupling).

® ®©

Photograph B.—
Showing the addi-
tion of the oscil-

latory current at

cyeles per second.

In actual practice this operation
may be very inconvenient, and
almost the same result can be
secured by providing too small a
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ratio of -2 in the oscillatory circuit
and including only a portion of L in
the anode circuit, as shown in Fig.
2, the point at which the anode is
joined to L being commonly known
as the ‘‘ anode tap.”’

An Important Case

The circuit shown in Fig. 3 is a
very important one, as if the condi-
tion to maintain oscillation is
investigated it will be: found to in-
clude many of the cases met with in
actual practice. The resultant ex-
pressions are somewhat unwieldy,
so will not be given here, but. it
should be mentioned that their very
nature emphasises the extreme im-
portance of avoiding stray capacities
and inductances, as these compli-
cate the results and lead to errone-
ous conclusions.

Does the Current Oscillate ?

It is often difficult for experi-
menters to conceive the idea that the

carrent is actually oscillating in a
circuit possessing inductance and
capacity, and any apparatus which
enables the current and voltage
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effects to he actually seen naturally
lends added interest to a particular
experiment.

Some Practical Investigations

Some time ago I undertook some
research work in order to prove the
validity of the theoretical equations
derived for a valve when generating
oscillations under certain specified
conditions. Part of the oscillator
employed with the coils and valve is
shown in one of the accompanying

photographs, the oscillator in ques-
tion being essentially designed for
Jowi frequencies, the lowest value
reached being 150 cycles per second.
To meet this necessity the untuned
grid coil was wound to give an in-
ductance (air-core) of over 3 henries.

A Duddell Oscillograph

To observe what was actually
taking place in the circuit resort was
made to what is known as a Dud-
dell high-frequency oscillograph, the
term ‘‘ high "’ in this case meaning
a maximum of 300 cycles per
second.

The details of this ingenious piece
of apparatus, while particularly in-
teresting, will not be dealt with
here, except for saying that the
principle of the instrument is that
of a moving coil galvanometer, in
which the coil is replaced by a
double strip of phosphor-bronze,
stretched in such a way that the strip
responds to very rapid changes of
current sent through it.

Method of Recording

By the aid of a spot of light and
a patent magazine camera actual
photographic records were made of
the alternating currents which were

previously observed on a
tracing desk. The scheme of con-
nections is made clear by an
examination of Fig. 4, which shows
the positions of the two strips (u)
and (b), the former giving anode
current changes and the latter actual
oscillatory current in the tuned cir-
cuit.

The Oscillating Ancde Current

Photograph A shows the anode
current of the thermionic valve as
indicated by strip (a) alone. It is
seen to be displaced from the zero
line, since ‘the point on the anode
current grid veltage characteristic

special

‘at which the valve was operating

was halfway up the wave. The

Photograph C.—
Too great an in-
crease in reaction
coupling produces
and

distortion, due to

harmonics

a Aattening of the
crests and troughs
of the ‘‘ wave.”

® © B

apparatus was working exactly at
‘* maintenance,’’ i.e., the circuit was
just, and only just, kept oscillating.
It will be seen that the curve is not
exactly sinusoidal, the presence of a
third harmonic being indicated by
the flat top of the curve. The fre-
quency of the oscillations in this par-
ticular case was 130 cycles per
second.

The Phase Difference

Photograph B shows both the
anode current (small amplitude) and
the oscillatory current (large ampli-
tude), and in the case of the latter
it is seen to approximate very closely
to a sine wave, oscillations taking
place at ‘* maintenance,”” as before,
the frequency being increased to 210
cycles per second.

It can be shown mathematically
that there is a go degrees phase dis-
placement between the oscillating
anode current and the current in the
oscillatory circuit, the former lag-
ging, and this is seen to be the case
if the 1wo curves are compared care-
fully.

Introducing Harmonics

Any increase in the mutual in-
ductance (i.e., what is commonly
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called the reaction coupling) above

its maintenance value causes the cur--
rent in the tuned circuit to increase

while the oscillating anode current

increases also until its excursion is

located in the top and bottom bends

of the characteristic curve.

This will cause the anode current
variations to deviate considerably
from a sinusoidal form, and the
alternations become flat-topped with
the consequent introduction of har-
monics and excessive distortion.
The importance of limiting the
energy feed-back is thus made clear,
and an examination of photograph
C shows the effects just expldined.

Application te Higher Frequencies

These experiments enabled much
interesting  information to be
acquired, and it must be borne in
mind that, although they were con-
ducted with an oscillator purposely
designed for low frequencies, so that
a photographic record could be
secured with the apparatus avail-
able, the same features are operative
at the high broadcast frequencies.
Actual photographs can be obtained
at these very high frequencies, but
the instrument to be employed in
these cases is the Cathode Ray
Oscillograph, which works on quite
a different principle.

The Cathode Ray Oscillograph

This piece of apparatus con-
sists of an exhausted glass tube
with a cathode which emits a

stream of electrons