Wireless Weekly, 6d. Net. Wednesday August 5th, 1925

DAVENTRY OPENS

SPECIAL ARTICLE _

>
T
i

\

|
TRRSSRIML

S I LA SANE e b sl

P W ST

ifl M,
JEH1‘:;5!.,;1.-,u-.-i;n-
i




2 WireLEss WEEKLY ADVERTISEMENTS. AucusT 5TH, 1925
) 4

For reliable fila-
ment control, use
these Burndept
Components

F you fit your set with Burndept
Rheostats and Fixed Resistors, you
will be able to use any type of
valve with only slight and simple  No.222. Dua!
: F v . Rheostat, 5-30
a!teratmns and will apprecxate_the effi-  ohms,for panel
cient filament con'rol provided by  mounting, 76.
these Burndept Components.

The Burndept Dual Rheostat, which cap, each Resistor may be placed in a
is pmbably the most popular of our hf.r}uw _H"Ml"_r. \fh;:_h }1:. \\s‘ucri up in S.(_‘r‘l.l‘i,;
f Rhcnstats t:na'.‘xlcs vou to use t.'.ltl an 1.\1~»Nn;._;l I‘I‘l'.n\l"l.g‘ -(.IT by ]thl‘-
IShgn B e A ; in the filameat circuit. This method of
abnght ora dll!]‘(’ffllttef valve without construction, which is employed in several
altenng your set in any way. The Burndept receivers, enables one to adjust
first half of the elemen: is wound to the filament current easily and quickly by
a resistince of 25 ohms, and inserting a Resistor suitable for use with each
he second el ’t particular type of wvalve. Fixed Resistors
the second ha 0 & TeSISlNce ;.0 made in sixteen values from 0.75 to 55 ohms.
of 5 ohms. The second half Here is the complete list :—
is used to control a bright

valve, and the whole 30 ohms

Ca

g

t.No.Ohms.Amps, Price  Cat.No.Ohms.Amps.Price

resistance, a dull-emitter valve. 7% ?';5 : ! Eanrine : :
The wire, which is wound on Ery A E o aae e 51 2 0
a flexible former, cannot be 24 3 t 1 6 73 926 o25 2 0
displaced. As the windings 731 4 t 1 6 738 30 o.25 2 0
yield slightly to the brush, 75 3 o R e A
perfect contact is made and 7 o il L e R

the movement is smooth and o e o g o

P 2 N . No. #18. Screw orper  for above Resistors,
b Sl“(y. The heat from th(‘ suitable for mounting on wood or ebonite, 1/6.
C[em{mt cannot harm the panel, No. 720, Three DBrass SaortiNg PLues, in
as will be seen by the above carton, 1/8.

enlarged i ion. :
oo 'Q’Cd illustration Further particulars of Burndept Rheostats

Burndept Fixed Resistors and Fixed Resistors are given in the Burndept
cach consist of a definite Components Catalogue, a copy of which will be
amount of resistance wire sent free on request, This publication contains
wound on a fibre rod. illustrated descriptions of components, loud
By means of a screw speakers and accessories.
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Heap OFrice: Aldine
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Strand, London,W.C.2
Telephone ! Gerrard goya,
Telegrams : Burndept,
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Exeler, Glasgow, Leeds,
Manchester, Newcastle,
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Thg LE.E. and the Radio Engineer

E are glad to note that,
as foreshadowed in
our Editorial a fort-

night ago, it has been decided
that a separate institution of
British Radio Engineers is un-
necessary. A conference has
been held between Mr. James
Nelson, one of the founders of
the proposed new society, and
the Committee of the Wireless
Section of the Institution of
Electrical Engineers as a result
of which it was decided that
there is no need for a new body,
and therefore the proposal may
not be continued with.

The present position is set
forth in the following statement
issued by Mr. Nelson :—

Prorosep INSTITUTE oF Rabio

ENGINEERS.

“1 think it has been quite
clear in all the correspondence
that the above Society was pro-
posed because there did not ap-
pear to be any body in exist-
ence in this country which
catered sufficiently for the grow-
ing number of wireless engineers.

“1 am very pleased to say
that by invitation of the Com-
mittee of the Wireless Section of
the Institution of Electrical En-
gmeers 1 was present at a meet-
ing of the Committee which
took place on Friday, July 2i.
Matters were discussed very
fully, and I must thank the
Committee for the businesslike
manner in which they dealt with
the subject. For the present it
is sufficient for me to state that

* I am satisfied that entrance into

the 1.E.E. by those profession-
ally engaged in wireless matters

is not as difficult as I had
imagined, and that it is realised
by the Institution that radio mat-
ters are of great and growing
importance.

‘“ Any further criticisms on the
position after perusing anyv state-
ment the Council of the I.LE.E.
may make in the Techaical
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It will be remembered that
the modifications proposed were
that only duly qualified radio
engineers be admitted to the
radio section, and that such
members should be permitted to
style themselves in some distinc-
tive manner. In addition, we
consider that the proceedings

_ should be published separately.

There remains, therefore, the
question of the qualifications
which are necessary in order to
obtain the AM.ILE.E. We are
decidedly of the opinion that if
the reorganised Wireless Section
of the Institution is to give the
radio engineer in this country
the necessary high status, it is
essential that a high standard
should be adopted in deciding the
qualifications necessary for ad-
mission to membership of the
Wireless Section.

The Council of the Institution
of Electrical Engineers has re-
cently and rightly increased the
standard for the A.M.L.LE.E. very
considerably. Further, in order
to cater for the radio engineer,
papers are now set in radio engi-
neering subjects. The standard
of these papers, however, is, in
our opinion, not sufficiently
high, while at the same time
certain fully qualified radio engi-
neers might have difficulty in
passing the first portion of the
examination.

Since, however, the regula-
tions of the Institution of Elec-
trical Engineers permit the
examination to be waived on the
submission of a suitable thesis,
we do not consider that the
examination difficulty is very
serious to the distinguished radio
engineer.

It appears to us that the bet-
ter course would be a distinct
stiffening of the standard of the
papers in radio subjects, with a
reasonable amount of latitude in
the  general “ mechanics "'
qualifications.

(Concluded on page 546.)
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Working with the MacMillan Expedition

A general view of the equipment in use at Mr.
Goyder’s station at Mill Hill. The apparatus in front
of the window is an experimental 5-metre receiver.

DMi]lan Arctic expedition on several occa-
sions. Before giving any details a description of
- the expedition will be of interest, as; apRarently,
no very detailed accounts have been published
previously. '

The first MacMillan Expedition of interest to
the wireless amateur left Maine, U.S.A., in June,
1923. On board was the first short-wave trans-
mitting set ever taken to the Pole by any explorer.
It was operated by an American amateur. The
wavelength used was 200 metres.  This was
before the short-waves below 200 had been ex-
plored. With the aid of this set it was found
possible to keep in touch with America only under
favourable conditions; sometimes it was three
or four days before a message got through; once
the expedition was not heard for three weeks.

URING the week ended July 25 the writer
has been in communication with the Mac-

This photograph indicates the extreme simplicity of

the 45-metre receiver. The panel and the condenser

extension handles have been removed to show the
components on the baseboard.

This, of course, refers to the time when the
expedition was fairly near the Pole, during the
leng imprisonment in the ice, waiting for the
summer break-up. This first expedition returned
to America last year.

By C. W. GOYDER (252)

[ 20O OO OO
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Early last month the explorers left Maine for
a second trip. A summer exploration is being
made, in an endeavour to locate a large Arctic
continent which is thought 1o exist between Alaska
and the North Pole.

Transmission on Four Wavelengths

The advance made in amateur radio is demon-
strated by the difference in wavelengths used by
this expedition. In place of the former zoo-metre
transmitting set there is 20-, 40-, 80- and 150-metre
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The circuit diagram of the detector portion of the set
on which signals from WAP and WNP were picked

Only one stage of low-frequency amplification
is normally used.

up.

equipmeant. It is doubtful whether the r50-metre
set will be used at all except for experimental
comparisons of range. The sets on these various
wavelengths are all capable of an output of 250
watts.

There are two ships in this expedition, the
Bowdoin and the Peary. The Bowdoin is the
main ship, which carried out last year’s trip. The
advance made in other branches of science in the
past year is well shown by the fact that the
Bowdoin is accompanied by the Peary carrying
three amphibian aeroplanes. These ’planes are
equipped with motion picture and mapping
cameras, and also wireless telephony sets, so that,
while flying, they may be in constant touch with
their ships.

Strong Signals from 2SZ

On Saturday morning, July 18, while experi-
menting for the first time with a new 45-metre

set and listening for American amateurs, the
Peary (call-sign WAP) was heard giving a

general call. I replied and received an answee
at once to the effect that my signals were strong.
We worked for a few minutes only, as the Peary
had to close down. Immediately the Bowdoin
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In recent issues we have given a brief account
of the MacMillan Arctic Expedition and the wire-
less equipment with which they are provided.
The news that a British Amateur, Mr.C. W,
Goyder (25Z), of Mill Hill, had established and
maintained for some days reliable communica-
tion with the expedition no doubt came as a
surprise to many. Below we have pleasure in
presenting to our readers an exclusive account of
this praiseworthy feat, together with complete
details of the actual equipment used by Mr.

Goyder.

LSOOI OISO

(call-sign WNP) called, and we worked for half
an hour. The Bowdoin was then at Hopedale,
Labrador, due to a broken propeller, which had
been very difficult to remove and so had delayed
the expedition for a week.  Hopedale is just
halfway up the coast of Labrador. The Peary
was at Disko Island, Greenland, shipping coal.
Disko Island is 8oo miles up the Greenland coast.

Communication Lasts Two Hours

On Sundayv, July 19, at 2.30 a.m., the Peary
was again worked, this time for half an hour.

The Bowdoin was next heard on Friday morn-
ing, July 24, and on this cccasion we were in
communication for two hours.  The new pro-
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A simplified circuit diagram of the transmitter used
by Mr. Goyder. Readers will recognise this as the
familiar Hartley circuit.

peller had been fitted, and the ship, which had
left Hopedale on Tuesday, crossed the Arctic
Circle while we were working.

The operator on board the Bowdoin is well
known to every amateur—John L. Reinartz—the
designer of many transmitting and receiving cir-
cuits and the pioneer worker on the 20- and 4o0-
metre bands which have just lately come into the
field of operation.

When to Listen for Signals

For those who wish to listen for WNP and
WAP, the best time is between 2 and 4 a.m,
British Summer Time. Their wavelength at pre-
sent is from 35 to 40 metres, but in future 2o
metres will probably be employed, as the greater
period of daylight near the Pole only allows com-
munication between the expedition and America
for an hour and three-quarters (from 1 until
2.45 a.m.). Itis expected that the zo-metre band
will overcome this difficulty.

The 45-metre transmitter uses at 2SZ the
Hartley circuit, which needs no further descrip-
tion than is given by the diagram. A 250-watt
power valve is used, supplied with 2,000 volts
full-wave valve-rectified and smoothed A.C,
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The layout of the transmitter, of which the simplicity
is self-evident from the photograph.

The transmitting inductance is wound with }-in.
copper tubing. The two coils seen on the right
in the photograph of the transmitter on
this page are filament chokes.. The choke
in the positive high-tension lead may be seen on
the left. IFrom the inductance the aerial tap is
seen connected to the aerial ammeter and from
there to the aerial lead-in wire. The switches are
for the power and rectifier valve filaments, and the
high-tension supply.  The accumulators just
visible on the right operate the keying relay.

A ““ Low-loss ' Receiver

The receiver is of the usual low-loss type using
the Reinartz circuit. The coils are wound with
bare wire spaced by two ebonite strips in which
holes an eighth of an inch apart have been drilled.
The wire coil is threaded through these holes.
The coils are interchangeable. They slip into a
small groove on the upright ebonite supports, and
so make contact with the strip of copper foil
fixed around the support. The filament tap and
the condenser tap are clipped on to the wire. On
the left of the photograph showing details of the
receiver is the reaction condenser (Burndept,
.0003 pF); on the extreme right is the tuning

Thg receiver, amplifier and accessories at 2SZ. The
instrument on the extreme right is a wavemeter.

condenser (Cardwell, .oooz uF). The detector
valve has had the base removed to reduce capa-
city effects. Normally a detector and one stage
of low-frequency amplification are used, Mullard
valves are used throughout.
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The Aerial System

The aerial is of an unusual tvpe. It consists of
a horizontal wire 22} metres long (for the 45-
metre wavelength), and is excited by means of
a radio-frequency feeder. A bulb at the centre
indicates when the transmitter is in resonance
with the aerial. Experiments with two aerials
of this type at right angles tend to show that
this type of aerial is very directional.

The expedition is now only halfway to its des-
tination. The real test of the merit of the short
waves will come when the ships are locked for
the winter months near the North Pole. If the
wireless amateur can then keep this far-away
expedition in touch with home he will render a

service both creditable and useful.

Fhis photograph will give some idea of the height and

arrangement of the aerial system in use at 2SZ.

ARE

“WAVE-LENGTHS ”

PLAYED OUT?

By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C., Staff Editor.

OLLOWIN’(} _my article. in  the very short waves are not can work in this band simultane-
last week’s issue of Wire- overcrowded, and in conse- ously without interference? '
less 1Weekly, 1 have re- quence the adoption of round Actually, assuming a 10 kc.

ceived one or two queries on the
subject.

A correspondent remarks that
it is much simpler to speak of
20 metres than 14,991 kilocycles,
If the frequency viewpoint is
adopted, however, one would
operate one’s set at the nearest
round  figure in kilocycles—in
this case 15,000 kc., correspond-
ing to a wavelength of 19.99
metres,

The question is really one of

figures for the wavelength, such
as 20 metres, is feasible.

As soon as this portion of the
frequency  spectrum  becomes
really popular, however, it will
be necessary to adopt wave-
lengths such as zo.1z metres
(corresponding to 14,900 kc.).
It is then more convenient to
work in ke.

Recent tests were carried out
by the R.S.G.B. and the A.R.R.L.
on a ‘‘ wavelength band of 1g-2r1

separation, there is room for 150
stations, but this is not obvious
from the wavelength figures.

If, however, the band were
referred to as a frequency band
of 14,250-15,780 ke. (the nearest
round figures to 21 and 19
metres, the actual figures being
14,277 and 15,780), the number
of channels is immediately
obvious,

A second query was in con-
nection with the kc. to metres

future development. At present metres.”” How many stations (Continued on page 584.)

. Fre- Tre-

. Call Wave- | quency. . Call | Wave- [quency.
Station. Sign. |longth. | Ke. Station. Sign. |length. | Ko.

Sheffield .. .| 6FL 301 996 Petit Parisien . — 345 869
Stoke-on-Trent .| 68T 306 980 Madrid ... EAJ7 392 765
Bradford ...] 2LS 310 967 Rome . . 1RO 425 705
Liverpool ...] 8LV 315 952 Stockholm ... SASA 427 702
Nottingham ... ...| BNG 326 920 Leipzig — 454 660
Edinburgh ... ...] 2EH 328 914 Ecole Superieure ... FPTT 458 655
Dundee e cee ...| 2DE 331 906 Berlin vee — 505 594
Hull . vee .. O6KH 335 895 Prague eee ...| PRG 555 540
Plymouth ... | BPY 338 887 Lausanne ... ...| HB2 850 3563
Leeds e . .| 2LS 346 867 Hilversum ... wes . NSF 1050 | 2855
Card:ff aee . SWA 353 849 The Hague v . PCGG | 1070 280
London .. 2LO 365 821 Geneva . ...| HBI1 1100 273
Manchester .., eee | 2ZY 378 793 Konigswusterhausen ...| LP 1300 231
Bournemouth ...] 6BM 386 Yiki Daventry vee ...] 58XX | 1600 187
Newcastle .., .. ...| BNO 403 744 Radio-Paris e ...]| SFR 1780 168
Glasgow . s .. 58C 422 711 Amsterdam e ...| PCFF | 1955 1563
Belfast .o vee ...| 2BE 439 683 . FL 2200 136
Birmingham ... ... ..| 5IT | 479 | e2¢ | FiffelTower ... = .. 2650 | 113
Swansea vee . . 58X 482 622 East Pittsburgh ... ... KDKA 68 4409
Aberdeen . 2BD 495 606 i 309 970
Brussels .. .. .. SBR | 265 [1131 | Schemectady .. = .. WGY{ 380 | 789
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WHY ONE VALVE OSCILLATES MORE
EASILY THAN ANOTHER

By J. H. REYNER, B.Sc., (Hons), A.C.G.I., D.I.C., Staff Editor.

The D.E. 5b valve has an amplification
" factor of 20.

SUMMARY
HE theory of the osdillating
valve is investigated and it
is shown that :—

(1) The mutual inductance
required to produce oscillation is
dependent  upon e dnternal

“resistance of the valve and the
amplification factor.

(2) An increase in the internal
resistance of the valve employed
will require an increase in mutual

—lllllllllllllllllIIIIIIII]I[IIIIIPJ
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Fig. 1I—A typical oscillating valve

is tuned.

inductance necessary to produce
oscitlation.

(3) Conversely, the higher the
amplification factor of the valve,
the less will be the mutual induct-
ance necessary between the grid
and anode coils.

(4) It is generally found that
the higher the amplification fac-
tor the higher the internal imped-
ance and conversely, so that

A change of valve often necessitates an
alteration in the reaction adjustments.

This article explains why.

these two factors tend to neutra-
lise each other. There is, how-
ever, a sufficient difference in the
ratio of the internal impedance to
the amplification. factor to cause
a considerable variation in the
amount of reaction required to
produce oscillation according to
the type of valve employed.

It is often found that a reac-
tion adjustment which is satis-
factory for one make of valve will
be either too small or too large
if another type of valve is substi-
tuted in the place of the first.
It may even be necessary to
change the coil, or if the circuit
is of the type which contains a
built-in reaction adjustment, the
circuit may prove quite unsuitable
for the different type of valve.

The exact manner in which the
reaction control is affected by the
change in the valve is often not
clearly understood, and it is the
purpose of this article to examine
the effects in some detail and to
explain the mechanism of the
production of reaction and oscil-
lation by means of a valve.
From this we shall be able to
determine the exact effect of the
valve characteristics upon the
value of the reaction coil em-
ployed, and hence, if the valve is
changed, to determine what
alteration, if any, will be neces-
sary in the reaction coil.

The Mechanism of the Oscillating
Valve

The method by which the
valve sustains oscillation is well
known, and may be briefly
described in a very few words.
In any ordimary oscillating
circuit, the current dies away
very rapidly owing to the losses
which are set up in the circuit by
the resistance. If the power
which is lost in these oscillations,

557

The B.T.H, B4 valve is designed for
L.F. amplification, and has a low
amplification factor.
due to the damping effects of the
resistance, can be re-introduced
into the circuit by some means,
the oscillations will not die away
but will be maintained at their

original amplitude,

This is what is done in the
case of a valve oscillator. Con-
sider the circuit shown in Fig. 1.
Here the main oscillating circuit
comprises the coil L1 with the

4

L. C

L

——

-
Fig. 2—Another common form of
oscillating valve circuit.
condenser C connected across it,
and this circuit is connected
across the grid and filament of
the valve. If now an oscillation
is started in this circuit, voltage
variations will be impressed upon
the grid of the valve, and these
will cause changes to take place

ia the anode current.
These changes in the anode
current are made to pass through
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the coil Lz in the anode circuit,
and this second coil is"coupled to
the first coil Li (which consti-
tutes part of the oscillating cir-
cuit). The effect of the varying
current in the coil L2 is to induce
voltages in the coil L1, by the
usual laws of mutual induction.

it will readily be seen, there-
fore, that if the voltage impulses
irtroduced inte the oscillating cir-
“cuit are in the right direction, the
losses due to the damping of the
circuit may be made up. Con-
versely it will be obvious that if
the coil is connected in the oppo-
site direction, the energy intro-
duced into the circuit will not
make up for the losses, but will
rather increase them and hasten
the damping, or die away of the
osaillations.

Coupling Necegsary fcr
SeH-Oscillation

We may now investigate the
value of the coupling required to
maintain this oscillation in the
manner we have just described.
As has been seen, the condition
necessary for oscillation to be
maintained is that the power fed
back from the anode circuit into
the oscillating circuit must be
equal to the power which is lost

due to the resistance in the
circuit.
The  mathematical  theory,

though not complicated, is ex-
traneous to the present investiga-
tion. It wili suffice to remark
that there is a certain critical
value of the mutual inductance

The mathematical theory from
which this expression is deduced
has been given in an appendix at
the end of this article.

Factors Controlling the
Oscillation

From these results we may
summarisc the various factors
which affect the tendency of the
valve to produce continuous
oscillation. We see that the
mutual inductance neccessary be-
tween the two coils In the anode
and grid circuits respectively de-
pends upon i—

(1) The value of the capacity
in the oscillating circuit, the
mutual inductance required in-
creasing with any increase in this
capacity.

(2) The resistance in the oscil-
lating circuit, the mutual induct-
ance increasing for an increase
in its resistance. This, of course,
is what one would expect. The
higher the damping losses in the
oscillating  circuit the higher
would be the mutual inductance
required to produce oscillation.

(3) The internal impedance or
resistance of the valve. Here,
again, the mutual inductance
necessary would be higher the
greater the internal resistance.

(4) The amplification factor of
the valve. The higher the am-
plification factor the less will be
the mutual inductance required.

This, again, is in accordance
with the dictates of common
sense.

It will readily be seen, there-

A typical Marconi low-capacity valve.

between the coils L1 and Lz, be-
low which the energy fed back is
insufficient to sustain oscillations.

The value of this critical
coupling is given by
M= CRr,

M
where M=mutual inductance
C=capacity of condenser
in oscillating cir-
cuit
r)=internal impedence of
valve
p=amplification factor.

fore, that the characteristics of
any particular valve have a very
considerable effect upon the ten-
dency to oscillate.  This ten-
dency is, to some extent, dis-
counted by the following con-
siderations. It is an inherent
feature in valve construction that
dn increase in the amplification
factor of the valve is accom-
panied by an increase in the
internal resistance, Reference
to the equation just quoted will
show that since the internal re-
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sistance appears on the top of
the equation, and the amplifica-
tion factor appears underneath,
if these two parameters increase
together the value of the mutual
inductance required will remain
approximately the same.

Practical Examples

There is, however, a certain
diffcrence with different types of
valve. We may examir~ this in

One of the new Cossor valves

two particular instances. In the
case of a D.E.R. valve the inter-
nal resistance is 45,000 ohms
and the amplification factor is g.
This gives a ratio of internal
resistance 3 amplification factor
of 5,000.

In the case of the D.E.3 valve,
however, the internal resistance
is 20,000 ohms and the amplifi-
cation factor is 5, giving a ratio
of internal resistance to amplifi-
cation factor of 4,000. It will
thus be seen that, other things
being equal, the D.E.3 valve will
produce oscillation with less re~
action than a D.E.R.

Other Considerations

It should be observed that in
the foregoing expressions the
amplification factor is the actual
amplification factor of the valve
and not the theoretical amplifica-
tion ‘factor as determined from
the characteristics of the valve.
In the two examples just con-
sidered, the theoretical amplifica-
tion factor was taken merely to
obtain some form of comparison,
but in actual practice the ampli-
fication actually obtained is very
considerably less. The formula
just given for mutual inductance,
therefore, must not be taken as
complete, because it will be found
in practice that the values of
mutual inductance obtained by
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this formula are considerably too
low.

It is not necessary, however,
for the purpose of the present
investigation to consider these
additional complications. The
simple theory as outlined is suf-
ficient to indicate the depend-
ence of the oscillating condition
upon the valve characteristic.

Other Forms of Tuned Circuits

The circuit, as shown in Fig.
2, is also very commonly em-
ployed as an oscillating circuit.
In this case we have the oscil-
lating circuit itself in the anode
circuit of the valve, the grid cir-
cuit containing the coil L1
coupled to ithe oscillating coil
L2. Voltage variations are thus
impressed upon the grid of the
valve which cause amplified cur-
rent to flow in the anode cir-
cuit, and these make up the
losses in the oscillating circuit
in a similar manner to that
obtaining in the original circuit
considered. In this case, how-
ever, the impedance of the oscil-
lating circuit in the anode circuit
of the valve is not negligible,
and, therefore, the anode cur-
rent is not simply obtained by
dividing the anode voltage by
the internal resistance.

If proper allowance-is made
for this factor, the mutual in-

ductance will be found to be
given by the expressions
M_L2+CRri
23
It will be seen that this
expression is of the same

type as the former, but that in
this case the inductance in the
oscillating circuit enters into the
expression as well as the
capacity.

As far as the characteristics of
the valve itself are concerned,
however, the expression is almost
the same as before.

It may be pointed out that in
the case of a circuit of this
nature the actual amplification
factor is not very much less than
the  theoretical amplification
factor obtained from the charac-
teristics. This point will be dis-
cussed in a future article in
which the suitability of various
forms of oscillating circuits will
be considered.

Use of Reaction

The foregoing remarks apply
equally well to a reaction coup-
ling in which the circuit is not

actually caused to oscillate, but
is brought up. to the point of
oscillation for the purpose of in-
creasing the signals. Here the
amount of reaction coupling
necessary to produce the required
effect will depend upon the valve

characteristics in the manner
already indicated.
APPENDIX,

Theory of Self-oscillation

Now let u equal the amplifica-
tion factor of the valve, and let
the voltage supply to the grid
of the valve be Vg. Then the
voltage produced in the anode
circuit of the valve will be uVg
and the anode oscillating current
will be uVg/r, where r;is the
internal resistance of the valve,

This expression neglects the
impedance of the coil L2 in the
anode circuit, but this is small
compared with the internal re-
sistance of the valve, and is thus
negligible. Now, the power in
the anode circuit is the product
of the anode voltage and the
anode current. We have seen
that the anode current is equal
to uVg/r;, from which we have
the anode power equals

pVaVg.
. RS
where Va is the anode oscillating
voltage.

Now consider the oscillating
circuit L1C. Let the resistance
of this circuit be R and the oscil-
lating current I. Then the poaver
lost in this circuit is given by
’R. :
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Let M equal the mutual induct-
ance between L1 and L2. Then,
if the oscillating circuit is carry-
ing a current [ at a frequency f,
then the voltage induced from
this circuit into the anode coil
L2 can be shown to be IMo,
where o is equal to 2=f.

Now, if this voltage is exist-
ing at the coil Lz, this will obvi-
ously be the anode oscillating
voltage Va, which was referred
to previously. We may write,
therefore, that Va equals IMo.
We also know that the oscillat-
ing voltage Vg is equal to IL,w,
L1 being the inductance of the
coil in the oscillating circuit.

Hence, we may write down the
following equations :—

Power in anode
__ pVaVg pIMolLio
S B L
I*ML,o’n

I.i

This is required to equal the
power lost in the oscillating cir-

cuit=I'R

Whence M= Rr;
Laow®u
Now, the frequency of the
oscillations in the circuit LiC is
. I
given by f= ———
s - 27‘"\/1,1(:

Therefore, w=2rf = I

v/ L.C

I
d o= —
R X
The equation above then sim-

CRur;

plifies to M=

A closc- up view sho.ving the eight generators and the power control

switchboard at the Daventry station.

Normally only five of these

machines are in use.
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Inductance Design and Losses

By A. D. COWPER, M.Sc., Staff Editor.
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In view of Mr. Cowper’s observa-
tions on losses due to grid-current
damping, detailed in our last issue,
it becomes necessary to revise our
ideas on the design of low-loss in-
ductances if we are to preserve a
proper sense of proportion in con-

- sidering these losses. In this article

the author reviews inductance design
in this new light and discusses the
practical aspect of the question.

<l><l><x><x><l><x><x>§§

4

One of the typical low-loss inductances tested by the author.

S a corollary to the
practical investiga-
tions into the ques-

ductance design
made recently by
the writer (Wireless Weekly,
Vol. 6, No. 4, and subsequent
articles), under conditions strictly
parallel to those obtaining in a
secondary circuit of an actual
broadcast receiver, it seemed
advisable to measure, in the
same practical way, the relative
effective resistance offered by
some alternative types of tuning
inductances, particularly of a
more compact form than the

large, ultra-low-loss type devel--

oped in the first series of experi-
ments.

Compactness Desirable

For special purposes and in
experimental work, these very
large coils may be justified, but
for use in a practical broadcast
receiver of compact dimensions
there would be an obvious advan-
tage if a smaller type could be
developed without sacrificing
much efficiency. Particularly in

tion of low-loss in- -

view of the remarkably high
damping . effect of the ordinary
detector-valve operating with a
leaky grid condenser, shown
recently by the writer to be
equivalent actually to a series
H.F. resistance of some 50 to 6o
ohms inserted in the grid-tuning
circuit, it would appear that any
small difference in H.F. resist-
ance of the tuning inductance
might easily be inappreciable by
comparison, so that but small
loss of efficiency might be sus-
tained through the use of a more
compact type of tuning mduct-
ance,

Comparative Tests

The practical problem is then
to compare the working efficiency
of differently-wound coils, with
about the same inductance. value

(i.e., that which enables one to

tune over the lower broad-
cast belt in a secondary circuit
with a small parallel tuning con-
denser of some .co02 or .0002j5
#F maximum capacity), with
approximately the same load
(i.e., the detector valve grid-
damping in actual reception, and
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some losses due to aerial coup-
ling).

It is possible for those mathe-
matically inclined to make calcu-
lations, based on certain assump-
tions (which may, however, be
open to grave question on experi-
mentally established grounds),
and dealing necessarily with an
ideal, - hypothetical case, whereby
the relative effect of the resist-
ance of the inductance may be
shown to depend also upon the
relation of the inductance value,
the valve damping, and the fre-
quency. It is obvious, however,
without calculation, that where
the other damping effects in the
circuit are relatively very large,
any small variation in the actual
ohmic resistance may be inappre-
ciable in its effects; as the writer
pointed out in his first article,
this is the case in crystal recep-
tion to a large extent.

Hence, whilst the frequency is
fixed within narrow limits by
the broadeast authorities, and the

Fig. 1.—A heavily-damped circuit of
which the selectivity is very poor.

inductance by practical considera-
tions as to tuning condenser size
and favourable inductance-to-
capacity ratio, we have to deter-
mine by practical experiment at
what point, if at all, the valve
damping is going to make fur-
ther improvement in inductance
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design profitless, 1.e., how small
and compact an inductance we
may use without serious loss in
efliciency, and how small a wire
gauge. This will have to be re-
determined practically for each
broadcast frequency belt ; what is
correct for 21O is very unlikely
to be correct for Daventry or
Pittsburg.

Primary and Secondary
Inductances

Listeners are coming rapidly
to realise that a direct-coupled

= E

Fig. 2.—The aerial damping is
minimised here by loose coupling
and a semi-aperiodic primary.

aerial has no place under modern
broadcasting conditions for selec-
tive reception. The writer has
shown experimentally (Wireless
TWeekly, Vol. 6, Nos. 11 and 12)
that the optimum signal-strength
is obtained from a given aerial
by a combination of semi-
aperiodic  aerial (i.e., only
roughly tuned by coarsely-tapped

primary inductance of mediocre

A low-resistance hank-wound coil.

design), loose-coupled with a
sharply - tuned ultra - low - loss
secondary with small parallel
tuning capacity, and that this
combination gives a very useful
degree of general selectivity, also
that the matter of primary design
is not of great moment.

The question which most in-
terests the general listener is
that of the most efficient and at

the same time most compact and

ecenomical  secondary  tuning

inductance for use in filter-stages
of low damping decrement, and
also as the grid circuit tuning-
inductance preceding the detec-
tor-valve (with its high damping
effect) to cover the range from
300 to 500 metres (999.4 to 599.6
ke.) with a parallel tuning-con-
denser of, say, .oooz uF maxi-
mum capacity and normal mini-
mum capacity (together with
casual panel and valve capacities
of around 25-50 upF), i.e., a coil
of from 250 to jzoo microhen-
ries inductance, corresponding
roughly with a No. 75 plug-in
coll,

Method of Measurement

Measurements were made of the
relative effective H.F. resistance
of different types of coils fulfill-
ing these conditions, by the
method described in a recent
article {Wireless Weekly, Vol. 6,
No. 4), by noting the ‘¢ reaction-
requirements ’ of a detector-
valve with the particular tuning-
inductance in use, tuned by about
the same amount of added
parallel tuning capacity in the
form of a good funing condenser
with ebonite ends and low losses
on a wavelength of around 370
metres (810.3 ke.). ~

Standard Coil

The degree of -capacity-re-

action just sufficient to give oscil-

lation with a tuned-anode alone
was measured by the setting of a
small reaction-control condenser
in series with the anode-tuning
variometer and bridging a radio-
choke ; this device was later cali-
brated by direct comparison with
H.F. resister-units made up of
No. 38 Lureka resistance wire
carefully air-spaced and non-in-
ductively wound. The Ilarge
ultra-loww-loss coil of go turns of
No. 18 wire spaced on a 6-in.
skeleton former so as to occupy
a winding-space of about 3% in.
was used as a standard of refer-
ence, as it offers the lowest H.F,
resistance for its inductance of
any investigated by the writer.

Precautions Necessary

The greatest possible care
must be taken in such measure-
ments to eliminate direct mag-
netic reaction effects. With, for
example, a large low-loss coil
wound with No. 22 wire, placed
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at a distance of 2 ft. from the
reaction (tuned-plate) variometer
and parallel with the stator wind-
ings of the latter, a difference of-
apparent H.F. resistance of no
less than 6 ohms (measured) was
observed according to the direc-
tion of connection of either coil,

3

The large basket coil wound with
No. 20 d.c.c.

This may be a great deal more
than the actual difference in H.F,
ohmic resistance it is sought to
measure. Observations  were
therefore made necessarily with
the inductances in question ex-
actly at right angles and as far
apart as practicablé, and with
wiring carefully arranged to.
minimise accidental couplings.
Readings were alsg taken with
connections reversed on the one
coil; the mean of the two, direct
and reversed, was taken as cor-
rect. This i=s mentioned be-
cause grave errors result and
hopelessly false deductions may
be made as to the cfficiency of
a particular coil if the point is
ignored. Nothing short of com-
plete enclosure of the inductances
in an earthed metallic case
appears to eliminate this coup-
ling completely—which is hardly
practicable for a broadcast re-
ceiver, though useful in commer-
cial long-wave receivers and in

the intermecdiate stages of a
super-heterodyne. The  evil
effects of some types of

6

moulded mud ’ coil-plugs must
also be guarded against.
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Large p. Small Low-loss Formers

Measurements were made on
low-loss coils wound with air-
spaced No. 18 wire on 6-in. and

5-in, low-loss formers; and on
the more compact standard
former supplied by the Collinson
Precision  Screw Co., 3% in.

diameter and 6 in. long, with

A 3-in, diameter former of very
dry cardboard wound with No.
18 d.c.c. wire with turns touch-
ing lightly gave a coil whose re-
sistance, when dry, was onlv very
slightly more than that of the
air-spaced coil wound on a skele-
ton former. If allowed to stand
in a damp room, however, there

The air-spaced coil wound with No. 20 gauge enamel-covered wire
on a 3}-inch former.

grooves arranged for a spacing
of about 16 to the inch, wound
with No. 20 enamelled wire.
This latter is quite a practical
size, which can evidently be
accommodated in an ordinary
cabinet receiver without any
difficulty. No appreciable differ-
ence could be measured between
the No. 18 coils on 5-in. and 6-in.
formers, of about the same in-
ductance-value; the No. 20 coil
on the 33-in, former showed a
- slightly higher resistance, but
by about 2 ohms only; quite in-
appreciable in comparison with
the detector-valve damping effect
(equivalent to some 5o ohms) in
any but the most critical experi-
mental work, A difference of 4
per cent. in H.F. resistance
would be absolutely unnoticeable
in practical broadcast reception.

€lose-wound Solenoids on Dry
Cardboard Formers v, Low-loss

Solenoids of No. 20 d.c.c.
wire wound closely on dry card-
board cylinders, 73 turns on a
3-in. and 60 turns on a 4-in.
former, were compared with the
standard low-loss coil.  The
former showed mno appreciable
difference between themselves,
and an increased H.F. resistance
of about 5 ohms as compared
with the ultra-low-loss coil,

might be a very different story
to tell.

A 3-in. solenoid of No. 22
d.c.c. wire wound on a bone-dry
cardboard former showed very
favourable results, whether 7o
or 8o turns were taken, and with
windings as close as ordinary
careful hand-winding will give.
The average increase in resist-
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22 and 20 d.c.c., and each was
appreciably inferior to No. 18—
though not to an extent that
would be noticeable in a broad-
cast receiver in a rectifying-valve
grid-circuit. With No. 24 d.c.c.
wound with good spacing, 55
turns in 4-in, winding-space on a
skcleton low-loss former 4 in.
diameter, i.e., spaced about 14
to the inch, the increase of IH.F.
resistance over the No. 18 low-
loss was some 1o ohms.

Basket and Plug-in Coils

The observations made in con-
nection with my first article
(Wireless Weekly, Vol. 6. No. 4)
on large basket-coils and certain
commercial types of plug-in coils
were confirmed with this more
accurate method of direct com-
parison with H.F. resistor-units.
The large basket-coil of No. 20
d.c.c, wire, 5o turns, showed an
increased resistance of some 15
ohms; the No. 22 basket was
rather worse, while a good type
of commercial No. 75 coil, with
well-spaced windings of gener-
ous gauge showed only 8 ohms;
a poor type of fine-wire crowded
multi-layer coil gave some 50
ohms in the No. 75 size. Another
type of plug-in coil with much
poor dielectric present showed up
still worse,

Reception Tests

A direct check on these obser-
vations was made by measuring

\/ £ Smoll Primory
i Aperiodic

§ Loose

§ Coupled

‘

= E

—||7ﬂf

Fig. 3.—In this circuit there is very low damping in the secondary

and only moderate damping in the second grid inductance.

A good

degree of selectivity is thus possible.

ance over the low-loss coil was
about the same as with No. 20
wire, i.e., 5 ohms,

Wire Size

As indicated, there was no-
thing to choose between, Nos.
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the signal-voltage registered on
a valve (without reaction)
arranged as a Moullin voltmeter,
and carefully calibrated in the
usual way by means of A.C. and
potentiometer, The inductance
was used as a secondary grid-
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tuning inductance, and arranged
at-optimum coupling with a semi-
aperiodic  (i.e., roughly-tuned)
primary of 31 turns of No. 20
d.c.c. on a 3-in. cylindrical
former, connected to a high and
unusually  efficient  suburban
aerial, measuring on the local
station’s wave. This arrange-
ment is found to give the opti-
mum signal-voltage available,
and to be most sensitive, there-
fore, to added resistance. The
inductance-value is about the
same in each case.

Measured Results
The spaced No, 18, 6-in. dia-
meter ultra-low-loss coil gave 4.5
units  (“ volts **); the 3§-m.
‘¢ practical compromise ”’  low-

loss coil of No. 20 enamel-insu-
wire gave

lated sensibly the

No serious losses need be expected
in close-wound coils on cardboard
formers, so long as they are kept dry.
same; the No. 22 d.c.c. close-
wound solenoid ot dry cardboard
gave 4.0 volts; and the spaced
““low-loss ”’ No, 22 coil about
the same; the No., 24 spaced
““{ow-loss »’ gave but 3.8 volts.
The tuning capacity was around
.ooo1 uF, plus casual capacities,
in each case, wavelength 365
metres nominal {about 820 kc.).

Conclusions

The results of these practical
measurements under  actual
operating conditions indicate that
for a detector-valve grid-circuit-
tuning inductance, where com-
pactness may be of greater im-
portance than ultimate selec-
tivity, and where in any case re-
action may be used, no great loss
is introduced through the use of
No. 22 wire, d.c.c. and fairly
close-wound, if kept dry, and on
a dry 3-in. diam. former of small
dielectric loss; 70 to 8o turns
are indicated to cover the neces-
sary range of wavelength with

a .0002 to .o003 uF parallel
tuning condenser.  However, a
skeleton ‘¢ low-loss '’ former is
evidently safer than a cardboard
tube.

Ultra-Low-Loss Coils

In circuits where there is not
the severe damping of the detec-
tor-valve (and negative grid bias
can be successfully-used), the
ultra-low-loss type is called for,

Wireless Weekly

tion of the current in crowded
windings) ; or, as has lately been
suggested, is due principally to
eddy-current losses in the copper;
or whether, indeed, these two
phenomena are but two aspects
of one and the same physical phe-
nomenon. [t is quite immaterial
in any case to which of these
hypothetical causes the observed
effect is due, from the standpoint
of actual broadcast reception,
although of theoretical interest.

i

and a 3%-in. skeleton former with
spaced No. 18 or 20 enamel-insu-
lated wire, about o turns, is in-

dicated; and this type can be
used with advantage in some
specially sensitive reaction-cir-

cuits with a detector-valve.

Nore.—The foregoing practi-
cal conclusions are independent
of the question as to whether the
lowered resistance observed with
properly-gpaced wire is due to the
‘¢ skin-effect »’ (which appears to
give so unfavourable a distribu-

The high frequency resistor used by the auzhor.

‘Wireless in the Army

In the Army manceuvres which
are taking place this year, we
understand that experiments are
to be carried out in wireless, not
only in transmission and recep-
tion by telegraph and telephone,._
but also in interception. An at-
tempt will be made to take a
further step forward in the com-
plicated co-operation of ground
and air forces.

The engineer-in-charge testing some of the apparatus in the amplifier
room at Daventry.
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A Noble Resolve

OMETIME when 1 really

feel like work—let us pause

for a moment to let that
beautiful thought sink in—some-
time soon I am thinking of apply-
ing myself to taking a systematic
course of instruction in inter-
national languages. In point of
fact I do not suppose that 1
shall ever feel like work, but the
good intention is there for all
that, and the idea is really a
splendid one, I have been
giving quite a lot of thought to

Sure of getting
asteak . o+ .

this question of international
languages lately, and 1 think
that there is a great deal in it.
You see, you have only got to
learn about twenty-five, and you
can go simply anywhere and be
sure of getting a steak when you
want it and not the pen of the
gardener’s aunt.  Also you can
tune in Moscow and lots of other
places with far less pronounce-
able names in the hinterland of
Europe, and follow with bated
breath (have you ever tried to
bate your breath?) the local
news bulletins and the patent
medicine advertisements as they
are broadcast. This is the kind
of thing that I would simply love
to be able to do. I do not know
that I want to go simply any-
where, any more than I want to
go on simply anyhow, but my
heart yearns to be able to under-
stand what some of those

ttings
%o by the'way

announcer fellows are talking
about as they waggle their
beards—I am sure that they have
beards—at a frequency of several
thousand per second.

Helpful Hints

At the present time the situa-
tion as regards international lan-
guages is perfectly clear and
straightforward.  Each country
has adopted its own. Moscow,
for example, uses Ido when it
desires to address the world at
large, whilst Paris gives free
instruction in Esperanto as well
as a certain amount of informa-
tion in that pleasing tongue.
America again appears to be
specialising in Ail, whilst Vola-
puk has its votaries elsewhere.
Armed with a working know-
ledge of these four, .jou can
travel quite extensively, or glean
heaps of information from your
wireless set. One consoling
thought is that should you hap-
pen to be in Moscow, for exam-
ple, passing the time of day in
ldo to a commissar, you can
always fall back on English
should you find that you have
exhausted your supply of the
international  tongue. Another

point is that there is safety in'

numbers,  For example, let us
suppose that you find yourself in
Pzrwspsyl  exchanging  light
badinage with the stationmaster.
Pointing to a dear little dicky-
bird that is picking up crumbs
on the platform, you say, with a
great effort at improvisation,
¢ La birdo havas featheros.”” In
the ordinary way he would prob-
ably have a fit on account of the
terrible solecism perpetrated in
the last word, but noticing the
pained look upon his face you
pull yourself together and ex-
plain that you had in a moment of
absentmindedness slipped into
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Dotti or Nufsed, the international
languages  of neighbouring
states. Since you have this neat
way out of any mistake that you
may make, your vocabulary is at
once enormously enlarged, for
you can use any English noun or
adjective, merely sticking an
“o” or an ‘‘a’ at the end
of it as the case may be.

The Linguist
You remember perhaps the

little story of the sailing ship
which suffered severely in the

- Bay of Biscay. So shrewd was

the buffeting that she received

They waggle their
beards . . .

from the gale that she crept into
a Portuguese harbour minus all
kinds of bits and pieces with
queer names. The captain, who
spoke not a word of the lan-
guage, sought an interpreter
among his officers and his crew.
““ Which of you fellers,”’ he in-
quired, ‘‘ speaks Portugoose? ”’
Forth stepped a bright lad, who
claimed to speak the language
with the most complete fluency.
The captain told him what he
wished to say to those who stood
upon the quay, and without a
moment’s hesitation he called :
‘“ Hi, you bloomingos lubberios,
we wanta somos newos sparos
and our riggingo reparado.”’
This worked like'a charm. The
work was put into hand at once,
and in record time the good ship,
now trim and taut once more,
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was on her way again. Thanks
to the multiplicity of inter-
national tongues, you and I will
soon be able to converse just as
easily as this with the natives of
-any country, to obtain what we
want, and to ensure that we are
not done in the eye.

Professor Goop Takes a Hand

I mentioned this immense sub-
ject, whose possibilities are far
reaching, to Professor Goop the
other night as we sat in his den.
The Professor, I regret to say,
knows no internattonal language.
I am not sure on the whole,
though, that I do regret it, for 1t
gives one an opportunity of
obtaining a little kudos at times.
On that occasion he had tuned in
an unidentifiable station on his
newest receiving set, and the
announcer was letting himself go
like anything. ‘¢ If only I knew
the language! " sighed the Pro-
fessor. 1 shrugged my shoulders
and said with a modest smile,
‘.Oh, it’'s Nobono, the inter-
national language of Yugo-
Toblazia.”” Thanks to this in-
formation the Professor was able
to identify the station at once,
but was a little puzzled over
the wavelength. In the tables
of transmissions the wave-
length of Kastoff, the capital
of Yugo-Toblazia is shown as
having a wavelength of 3530
metres. The Professor’s wave-
meter showed that the set was
tuned to something under 3oo0. 1
explained to him that these Cen-
tral European stations are very
casual in these matters, as is only
to be expected of people whose
calendar is in such a state of con-
fusion that to-day with us is a
week ago last Tuesday with them.
The Professor saw this at once
and asked me to interpret the
words of the good man at the
other end. Since I had the even-
ing paper upon my knee at the
time this was quite easy, especi-
ally as there was a little para-
graph from Kastoff on the front
page. *‘ The entire rank and
file of the Yugo-Toblazian army
revolted yesterday morning.”” 1
read out. ‘‘ Both Kave now been
arrested. It is expected that
these revolting soldiers will be
tried by a court martial of
seventeen generals to-night, and
that they will be sentenced to
stand for at least two hours in
the corner.”

Inspiration

The DProfessor was obviously
very much impressed. He began
to ask questions, and that is how
I was able to discuss the question
of international languages with
him. He asked me all about those
at present in use, and I told him

The entire rank and
file of the Yugo-Toblazian
army revolted . . .

all that I knew about them, as
well as a great deal that I did
not. He requested me to give
him specimens of the various
tongues, a demand with which I
readily complied. After remain-
ing for a while in thought he
said, *“ It is undoubtedly a splen-
did idea, my dear Wayfarer, that
cach country should possess its
own international Janguage. ‘At
the same time it seems to me that
the great need for wireless pur-
poses is what I may describe as a
master international language,
which should be taught in the
schools to the inhabitants of
every country. From the ex-

camples that you have given me,

my dear fellow, I gather that
English has been much too largely
drawn upon in many of these
tongrues. (It certainly had in my
samples.) Now this is the kind of
thing that merely promotes inter-
nationa! jealousy instead of inter-
national amity. What I think we
want is a language which incor-
porates an equal number of the
words of the language used by

Forth stepped a
bright lad . . .

every civilised country. I pro-
pose to start at once upon deve-
loping my master international
language. Here 1s the first sen-
tence in that tongue : ¢ Avez vous
mio father gesehen?’ You see
the perfect equality of the sharing
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out of the words of thi§ sentence
between French, German, Italian
and English. The reply would
probably bhe: ‘ Rats, jeg cxrpz
kaltr father niet gesehen.” In
the reply I bring in the Swahili
words ¢ rats,” meaning ‘ no,’ the
Scandinavian ¢ jeg ’ for ‘I,’ the
Hottentot ¢ cxrpz,” meaning
¢ have,” the Magyar ¢ kaltr)’
meaning ¢ your,” and the Dutch
‘niet’ for no, These sen-
tences are, as vou will see, truly
cosmopolitan, and they will
appeal to all nations alike. Fur-
ther, the learning of my new
language will be simplicity itself.

All That is Needed

““ It may be necessary to acquire
a smattering of the thousand or
so chief spoken languages of the
world—I shall exclude dialects—
and perfect proficiency will be
assured at once.”” This is how
Goopo, the new ocosmopolitan
wireless language, was born.
Possibly you had not heard of it
until you read this, but you may
rest assured that it is going to
play a very large part in your
wireless life in the future. Once
Professor Goop takes up a thing
he goes through with it, so you
had better start taking your pre-
paratory course in languages at
once, so that you may be ready,
when the time comes, to tackle
Goopo itself. Personally, I in-
tend to master one language a
weel, making a start as soon as
I feel really like work.

WIRELESS WAYFARER.
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Return of . .

MR. HARRIS.

Readers of * Wirel Weekly *
will be pleased to hear that the
Assistant Editor, Mr. PERCY
W. HARRIS, M.1.RE., has re-
turned from his extended tour
of the States. An exclusive
series of articles written by
Mpr. Harris on his observations
and experiences in America
is appearing in this journal.

In this issue he continues
his description of the most
well - known American Re-
search Laboratories under the
title of ** What I saw in Ameri-
can Research Laboratories.”

OO O O
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What I Saw in American Research =
L.aboratories
By

= PERCY W. HARRIS, M.I.R.E.,
Assistant Editor.

In his previous articles Mr. Harris
has made scveral references to the
& important work conducted at the
: Bureau of Standards at Washing-
i ton; this he describes fully below.
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angle variation of signals from
LEuropean and other long-wave
telegraphy stations.  For this
work a number of frame aerials
of various types are used, some
being exceedingly large.

As there is a certain amount
of steel in the main building, and
as, moreover, this is situated
tmmediately adjacent to the
bases of the two steel masts, it
has been found necessary to con-
duct some of the work in a small
building of -wood, situated some

This wooden mast, with T-shaped. top, supports the 100-metre little dis_ml?ce away {rom the
antenna at the short-wave experimental station of the General main building.

Electric Company at South Schenectady, N.Y.
. Direction-Finding

7 HE buildings of the found him waiting for me, and Readers who imagine that
Bureau of Stan- we were scon busily engaged in  direction-finding work is merely
dards are situated studying a number of highly the erection of a suitable frame
a mile or two from interesting graphs, showing the aerial and the ascertaining of the
‘the centre of Wash-
ington, on Connec-
ticut Avenue, by Pierce Mill
Road. The portion of the insti-
tution devoted to radio work is
by no means large; in fact,
taking into consideration the im-
mense amount of valuable infor-
maticn periodically distributed to
those interested in radio, the
building devoted to wireless re-
search can be termed small
There are two floors and a
number of small laboratories on
each. About half of the lower
floor is under the charge of Dr.
L. W. Austin, who, although he
ts working at the Bureau of
Standards, conducts his experi-
ments independently, this labora-
tory being supported partly by
the Bureau of Standards and
partly by the International Radio
Telegraphic Union.  Practically
all Dr, Austin’s work is long-
wave direction-finding research.
Having already arranged an ap-

a C 1 Beneath the loud-speaker can be seen the oscillograph used for
pointment with Dr. Austin, I checking the modulation at WJZ, New York.
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angle at which signals are
received at greatest strength,
this giving the direction of the
station, will learn with surprise
that the apparent direction of
signals varies considerably and
often quite rapidly, and that
sometimes, when adjusting a
frame aerial, the signals appear
to be coming in a direction about
9o deg. from that in which they
are actually coming. Further-
mmore, the angle of the front
varies, so that at times it is
necessary to tilt the frame as
well as to rotate it to get the
best signafs.

Fading

After showing me his own por-
tion of the laboratory, Dr. Austin
took me upstairs and introduced
me to Dr, J. H. Dellinger, who is
in charge of all radio work other
than that conducted by Dr.
Austin at the Bureau of Stan-
dards. At the present time a
good deal of work is being done
in Dr. Dellinger’s laboratory in
making records of fading. For
this purpose a Western Electric
super-heterodyne, with a speci-
ally-attached two-electrode valve
as rectifier, passes rectified cur-
rent to a micro-ammeter,

Recording Apparatus

The recording apparatus com-
prises a drum to which is
attached a sheet of paper,
this drum making a com-
plete  rotation about once
every minute. A pen is arranged
on the end of a handle, so that as
the drum rotates this pen can
trace a wavy line. Attached to
the same handle as the pen is a
pointer which the operator keeps
above the needle of the micro-
ammeter. Thus, as the needle
swings backwards and for-
wards, so the pen is moved
backwards and forwards in
synchronism, it being found
possible to make very accurate
records, although to some extent
they depend upon the accurate
observation of the observer. In
another laboratory 1 saw the
special short - wave direction-
finding apparatus; here it was
explained to me that on, say, 40
or 50 metres, the apparent direc-
tion jumps all over the place, so
that you cannot follow it rapidly
enough, even from a station two
miles distant in daylight.

Short Waves

There is still a tremendous
amount of research work to be
done on the short waves. Dr.
Austin told me that the 15-metre
signals were not audible at ali,
save at a mile or two, until they
had traversed over a thousand
miles. After this no further
silent zones have been observed.

Insulation

I notice that Pyrex glass
seems very generally used in all

Wireless Weekly

moisture, which many people
consider are the most important.

High Tension from Electric Light
Mains

A number of Dr. Dellinger’s
assistants were very well known
to me by name, and I was fortu-
nately able to converse with
many of them. I met, for exam-
ple, Mr. F. W, Dunmore, inven-
tor of the relay which bears his
name. Mr, Dunmore has done a
good deal of work on the elimi-

The main experimental building at the special short-wave station
at South Schenectady.

the research laboratories in
America, and that aeroplane
dope is used in place
of shellac or wax for water-
proofing insulated  wires. I
noticed, for example, a stan-
dard wavemeter, which consisted
of a variable condenser and a
coil of bare copper wire wound
on a Pyrex tube about 8 in, or
9 in. in diameter; the wire was
secured in place with aeroplane
dope. This use of aeroplane
dope for coils is certainly worthy
of the attention of experimenters
in this country, for if the Bureau
of Standards, after exhaustive
investigation, have found this
material to be satisfactory, there
cannot be much wrong with it

for the purpose. Dr. Austin
explained to me, by the
way, that the effect of

moisture on coils was often to
form a conducting ring which,
acting -as a short - circuited
secondary, gave a considerable
alteration of the apparent resist-
ance. This effect is quite apart
from the dielectric effects of
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nation of the high-tension battery
and the use of elestric light
mains. He has, in fact, evolved
several good arrangements which
enable receivers to be worked
direct from the electric light
mains, both in regard fo the low-
and the high-tension batteries.
Mr, Dunmore has granted
licences to two or three Ameri-
can manufacturers.

Personal Experiences

Digressing for a moment, I
should mention that while in the
States 1 had the opportunity of
trying several of the ‘‘ B battery
eliminators,”” and found at
least two which worked even
with a detector-valve without the
slightest trace of hum. In this
country, with so many periodi-
cities and voltages, direct cur-
rent used in some towns and
alternating current i others, it
is very difficult to market such
a device. In the United States
practically everything is done on
110 volts 6o-cycle alternating

- current, and I do not doubt that
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before long practically all broad-
cast receivers will be operating
from the electric light mains,
save where awkward veltages or
the absence of the eclectric cur-
rent prohibit this.

The Aerial,

The main acrial used by the
Bureau of Standards is supported
on two lattice steel masts, about
150 ft. high, and I should say
about 200 ft. apart, though I
have not the actual figure before
me to give you the distance. Dr.
Austin said that on a straight
crystal detector without any am-
plifier whatsoever a large number
of American broadcasting sta-
tions could be read direct at
night up to distances of a thou-
sand miles. In daytime Phila-
delphia, and sometimes New
York, can be heard. To appre-
ciate what this means I would
suggest that the reader consults
a map of the United States and
sees the distance between Wash-
ington and these two places.

Litzendraht

There seems to be some un-
certainty at the Bureau of Stan-

dards regarding the wuse of
Litzendraht, or ‘‘ Litz»’ wire,

and I could not obtain an opinion
whether this wire was better than
solid copper of the same equiva-
lent gauge. I am, of course,
referring at the moment to short
waves, for its use on long waves
has been proved to be advanta-
geous in practically all cases. In
multi-layer winding the Bureau
has found that bank winding is
superior to any other form. This
method of winding is used ex-
clusively in their multi-layer coils,
where efficiency has to be con-
sidered.

Crystal Frequency Control

In my last week’s article I
explained the general principle
of the crystal control for main-
taining a constant frequency in a
transmitting circuit. The Bureauw
of Standards have a crystal con-
trol calibrated transmitter, which
i used to send out the well-
known calibration waves from
this station.  These have been
found exceedingly useful to
experimenters in America. In
addition to sending out calibra-
tion waves the Bureau has fre-
quently measured the wave-
lengths of the leading broadcast-
ing stations, and has found that

certain of these maintain their
frequency so accurately that they
can be used as sub-standards.
From time to time lists are pub-

lished, giving what may be
’ S o

termed “approved wave-
lengths.

Travelling in America.
On leaving Washington I pro-

ceeded to Pittsburgh. Inciden-
tally, this ‘‘ procceding ' from

one place to another is no small
problem in America.  The length
of my stay in any particular place
was determined by a number of
factors, so that it was not always
possible to arrange a definite
schedule  beforehand.  In this
country, where a quick decision to
travel is followed by a visit to the
ticket oflice of the railway station
with the practical certainty of
obtaining accommodation, there
i not much difhoulty, but in the
United States a fairly long dis-

=
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tance journey, such as that from
Washington to Pittsburgh, is not
lightly dccided upon. Most busi-
r-css men make such a journey at
night, but where possible I pre-
ferred to travel during the day-
time, so as to have an opportunity
of observing to what extent wire-
less acrials are a feature in the
small towns through which one
passes and, in general, to get a
better idea of the country. There
is not a great number of trains
between the big cities, and fre-
quently the more important trains
have ¢ Pullman”  accommoda-
tion only, all the seats in Pullman
coaches being bookable in ad-
vance. On more than one occa-
ston [ had to defer travelling until
the following day as there was
not a seat available on the train I
had chosen,

{To be continued in a subsequent
issue.)

g

In our last {ssue a photograph of the generator equipment at the
Australian high-power station at Pennant Hills, Sydney, was published.
Some of the transmitting gear is shown above.
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At the very high frequencies it is often a matter

of difficulty to obtain oscillation unless suitable

valves are chosen and attention is paid to the

design of the inductances. Full details are given

below for the construction of a short-wave in-

ductance suitable for use in either a transmitter
or a receiver

O

HEN extremely short waves are used
either in transmission or in reception it
is usually accepted that a practically self-

supporting coil of bare copper or enamelled copper

wire is about the best to employ. If, however,
the coil is to be rigid, as is of course necessary,

a certain amount of supporting material is

required, while some simple means of mounting

it needs to be provided.

The coil shown in the photograph is built on
these lines, and it will be clear that the construc-
tion is quite a simple matter. When it was sub-
stituted for the coil usually in use in a trans-
mitter, no difficulty was found in getting the valve
to oscillate, and although the usual four-pin valve
and valve-holder were used, it would oscillate
well in the region of 20 metres with only a emall
plate voltage, in a conventional Hartley circuit.
The only adjustment that was found at all critical
was the centre tap, which goes to L.T, negative,
but once the correct position was found for this,
the valve oscillated strongly.

The inductance itself consists of five turns of
10 S.W.G, bare copper wire. This is first wound
on a g4-in. former and then allowed to spring out.
With the particular sample of wire used the
diameter when qpruns,r out was found to be 6 in.,

2
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Fig. 1.—Assembling the coil will be a simple matter
when the supports have been prepared as shown.

and as the turns were to be spaoced # in, this gave
a good diameter to length ratio.

The means adopted for supporting the coil are
as follows :—Four pieces of ebonmite, $ in, thick
and % in. wide, are required, three of these being
3 in. long and one 6 in. All four have lines
marked on them §in. apart, starting about 1 in. from
one end, and at these points half-round slots are
filed with a small round file, of approximately
the same diameter as the wire. These slots are
quite shallow, and merely serve to space the
turns of wire. Next all four pieces have 4 B.A.

A Useful Short-Wave Inductance

By C. P. ALLINSON (6YF).
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A view of the completed coil.
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tlearance holes drilled at both ends and the long
piece has a third hole drilled about halfway down
it, so that when the coil is erected as shown in
Fig, 1, two 4 B.A. bolts, passed through the
short piece of ebonite which clamps one side
of the coil to the long piece, will pass through the
latter. All these holes should be countersunk on
one side so that the bolted heads may fit flush.
The other two short pieces then clamp the other
side of the coil as shown in the sketch, bolts and
nuts being used.

Making the Coil Rigid

In order to make the job quite rigid, a brass
strip is carried from the top ebonite strips to the
end of the long one which is used for fixing the
coil; reference to Fig, 1 will show clearly how
this is done. It is now only necessary to drill
a,couple of holes at two points, as shown at A
and B in Fig. 1, of any desired size to fasten the
coil either to a baseboard or to a panel as may
be found convenient.

In order to obtain the greatest efficiency from
the use of such a coil, any leads going to it should
be soldered if posmble, and the surface of the
wire should be kept bright by cleaning it from
time to time with fine glass-paper.

With suitable valves and careful design and
layout, a receiver using this coil in conjunction
with a very low minimum-capacity variable con-
denser should tune down to wavelengths in the
region of 12 to 15 metres (about 25,000 to
20,000 kc.). It will probably be found, however,
that quite a fair amount of experimenting may
be necessary before the receiver can be made
to function successfully on these short waves.
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¥ E understand that the commander of the

W American gunboat Scorpion, stationed

at Constantinople, has reported to Wash-

ington that he has heard signals from the naval

air station at Lakehurst, New Jersey—a distance

of 5,300 miles. The signals were transmitted on
a wavelength of 8o metres.

Signals from the Lakehurst short-wave set
have also been heard in Honolulu, 5,000 miles
distant, and Brazil, 4,000 miles away. Ex-
periments with this recent development in radio
are being carried on by the naval air station at
Anacostia (Washington), the marine flying fields
at Quantico and San Diego (California), and the
Naval Research Laboratory at Bellevue (district
of Columbia).

1t is stated that the Navy Department intends
to supply all naval vessels and shore stations
with short-wave equipment if 1its use proves
reliable urider all conditions.

£ b %

Further to the recent announcement of the
intention of the B.B.C. to inaugurate an
exchange programme service with stations in
other countries, we understand that work has
already commenced on the site in Kent chosen
for.the necessary receiving station.  The site,
which occupies an area of 30 acres, is a plateau
600 ft. above sea-level. A large hut to contain
the apparatus is already finished, as the station
is due for completion by September.

The American programmes will be received on
a special long and low aerial. It will point west-
wards——towards America.

* * *

In the course of a ‘“ Merry Moments *’ pro-
gramme on Wednesday, August 5, Mr. Granville
Hill) F.R.C.O., L.R.AM,, a well-known pianist
and musical critic in the North of England, will
describe to listeners, with numerous illustrations,
humorous items in pianoforte and vocal music,
The pianoforte illustrations will include Scarlatti’s
Sonata in C, two ‘‘ Conceits *’ by Goossens, and

the * Gollywog’s Cake-Walk > by Debussy.
Among the vocal illustrations sung by Mr.
Stephen Williams (bass) will be ‘ My Heart

Ever Merry,” by Bach, and ‘‘ Mephistopheles’
Serenade,” from both Gounod’s and Berlioz’s
* Faust.”

In answer to many requests the 2ZY Chorus
will, on Sunday, August 16, give a recital of
popular hymns, including some of the Methodist
favourites, such as ‘‘ Rimmington.” In the
course of the same programme Mr, Don Hyden
(violin) and Mr, W, E. Wright (piano) will play
sonatas by Beethoven, Mozart, and Mendelssohn,

* * *

On Wednesday, August 19, the Manchester
programme will include a performance by the
2ZY Mermaid Club of a short, one-act American
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play, ‘“ Mrs. Pat and the Law,” by Mrs, Arthur
Aldis.  This play is of a type that is very
popular in the little theatres of America. If the
crispness of construction, which is the essential
characteristic of this play, proves effective with-
out visual action, the 2ZY Mermaid Club hope
to produce a series of American plays of this
type.
* * *

Some of the aims of the Wireless League, as
outlined by Sir Arthur Stanley, chairman of the
League, may be summarised as follows :—

To perpetuate, consolidate and extend the
public service character of broadcasting in the
British Isles, and with that object to, support
centralised executive control,

To exercise unceasing vigilance to protect
broadcasting from any lowering of its standards
and ideals.

To maintain the use of wireless broadcasting
for educational as well as entertainment purposes.

To assist broadcast listeners to secure etlicient
reception. '

To act generally as a link between the listening
public and the authorities.

On July 25 and 26 many English amateurs
took part in a world’s short-wave wireless test,
arranged by the American Radio Relay League
in conjunction with the chief radio societies of
various countries, on a wave-band of 1g-21
metres.

Mr. Gerald Marcuse, of Caterham, an official
of the relay section of the Radio Society of Great
Britain, stated that the object was to discover
how far signals on low waves carry,

Up to the time of going to press we have
received no information of the results of these
tests.

The Postmaster-General, Sir William Mitchell-Thomson,

Bt., K.B.E., M.P. (centre), declaring the

station open,

s70

Daventry
On the extreme right is Mr. H. W, Litt,
the Engineer in charge of the station,
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Inventions and Developments

Under this heading it {s proposed to review, from time to time,
the latest developments in the radio world.
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Absorption in the Upper
Atmosphere

of the theory of wave pro-

pagation have been put for-
ward by Messrs, H. W. Nichols
and J. T. Schelleng, of the Bell
Laboratories, New York, in the
Bell System Technical Journal
for April, of which a very inter-
esting, though somewhat mathe-
matical, abstract appears in the
Electrician for July 17.

It is well known that' the
ionisation of the atmosphere in-
creases very rapidly as the height
above the earth increases. As is
generally accepted, an atom
is normally composed of a
series of positive charges and
negative electrons, which nor-
mally neutralise each other.
If, however, one or more of the
electrons are removed from
the atom or further electrons are
added to the system, the system
as a whole becomes unbalanced
and exhibits electrical properties.
This process is spoken of us
ionisation.

SOME interesting extensions

Effect of Earth’s Magnetic Field

Now, the theory under con-
sideration shows that a free ion
in the wupper atmcsphere is
affected by the electric forces in
a wireless wave travelling
through the atmosphere, and
that the combined effect of the
electric field and the magnetic
field of the earth will set these
free lons in a state of vibration.
This accounts to some extent for
the energy which is absorbed
from the wave in its passage
round the earth,

Perhaps the most interesting
result of the research, however,
is that it is found that the oscilla-
tion of these joms attains a
resonant condition at a certain
critical frequency, in which case
the wibrations are relatively
enormous.  This critical fre-
quency is in the neighbourhood
of 1,400 kilocycles, which
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A view of the aerial system at the
new 1,600 metre B.B.C. station,
which conveys a very good im-
pression of the height of the masts.
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corresponds to a wavelength of
214 metres.

Now if has long been observed
that transmissions on a wave-
length of 200 metres or a little
over are subject to peculiarly
erratic behaviour.  These facts
were first noticed when this fre-
quency band was explored by
amateurs, and failing to get good
results the amateurs used higher
and higher frequencies (that is to
say, shorter and shorter wave-
lengths).,  There would thus
appear to be a very sound ex-
planation for this peculiar state
of affairs which has been
observed in practice, that js to
say, a resonance between the fre-
quency of the wave motion and
that of the natural period of the
vibration of the free ions in the
upper atmosphere.

Bending of the Rays

A further interesting develop-
ment is that which concerns the
refraction of the rays of the
waves at the Heaviside layer,
that is to say, at this ionised
layer of upper atmosphere. It
is not only shown that it is pos-
sible for the rays to bend and so
travel round the earth without
any appreciable reflection, but it
is also shown that under certain
conditions the wave will split into
two parts, which will reach the
receiver by different routes.

Even more interesting is the
fact that according to this theory
it is possible for the plane of
polarisation of the wave to
rotate. That is to say, the elec-
tric field will not remain wvertical
as it does with a normal and
well-behaved electrical propaga-
tion, but will proceed to rotate
in its course round the world, so
that there may be places where
the reception is almost im-
possible.

Blind Spots

It is possible that this rotation
of the field may prove to be an
explanation of ‘‘ blind spots.”
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HEN one looks back over

the two or three years

since the inception of
broadcasting  proper in this
country with the opening of the
London station by the British
Broadcasting Company in
November, 1922, he is at once
struck with the rapidity with
which progress has been made in
the establishment of broadcast-
ing as a national service and a
fundamental part of our daily
lives. Through the co-operation
of the public, the manufacturers,
the technical Press, and the
B.B.C., we have established in
this country a broadcasting ser-
vice which, although it falls far
short of the ideal, is nevertheless
one of which, at this stage, we
have reason to be proud.

The opening of the new high-
power station at Daventry on
Monday, July 27, marks another
step forward in the improvement
of the existing system.  This
station has been erected in fur-
therance of the policy of the

(Left) A general view of the transmitting room.
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B.B.C. in aiming at providing
programmes for crystal users
throughout the greater part of
the country, and alternative pro-
grammes for those in possession
of more powerful receiving
apparatus.

Choice of Site

The choice of a suitable site
was thus naturally somewhat
difficult, especially in view of the
restrictions imposed by the autho-
rities, but it was evident that a
fairly central situation in the
country was indicated. In this
respect the B.B.C. has been for-
tunate in selecting a site about a
mile south of Daventry, which
appears to satisfy the essential
conditions. Subsequent reports
on rcception from various parts
of the country will prove whether
the choice has been a wise one,
but at the moment there is every
indication that the results are
fully up to expectations.

The station has been erected
on a flat, elevated stretch of
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On the right of the photograph is the main control panel.

(Right) Or.
left at the back is the metal shield

%

A close-up view of the aerial tuni
aerial ammeter on the left. This ins
readings up to 60 ar
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1 the right of the photograph is the single
" of one of the air condensers.

ng arrangement, showing the
trument has a double scale with
rd 120 amperes.
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air-cooled valve of the sub-modulator. The large rectangular case on the

ground just south of Daventry,
and actually about 6350 feet above
sea level. The genecral layout
and equipment of the station have
called for much thought but are
well executed, and no radical
departures from standard prac-
tice and modern design have been
made.

The Aerial System

The aerial, which is an impos-
ing landmark for many miles
around, and within sight of the
masts of the high-power Post
Office Station at Hillmorton, near
Rugby, is supported by two tri-

angular steel masts of lattice
construction, each  weighing,

it is stated by Capt. Eckersley,
about 42 tons, z00 feet in height,
and placed 8co {eet apart.
Some idea of their size may be
gathered from the accompanying
photographs.  The flat base of
each mast rests on a convex steel
support embedded in large con-
crete foundations, and both the
masts are well supported by a

large number of stays. An
actual inspection was made by
our. representative on a windy
day, but apart from a scarcely
noticeable sway, the masts
appeared to be perfectly rigid.
The aerial is actually a T-type
cage, the horizontal portion of
which is 6oo feet long and con-
sists of ten wires spaced in the
usual manner on large hoops.
The ‘¢ down-fead’ or vertical
part is formed by six wires
arranged in the usual manner
around hoops 5 ft. 6 in. in dia-
meter, and is supported by four
stays to minimise the swaying.
This down-lead is taken direct to
# large insulated lead-in on the
top of the transmitter building.
A large winch is provided at each
mast for raising and lowering
the aerial, and is shown in one of
the accompanving photographs.

Two Earthing Arrangements

An efficient earthing system
has been provided in the form of
a number of zinc plates, each 6 ft.
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breakdown for bringing some
smaller machines, three in num-
ber, into operation to carry on the
work when any of the five other
machines has to be temporarily
stopped. )

The Transmitter Circuit

The actual transmitting equip-
ment occupies by far the greater
space in the main building, and
ample room for any alterations or
possible  additions ‘has been
allowed. The layout of the
various pancls is shown in one
of the accompanying diagrams,
and we are also able to publish a

One of the winches used for raising and lowering the aerial. simplified circuit diagram. The

by 3 ft., buried vertically in the
ground at 1o-degree intervals
around the circumference of a
dircle 100 ft. in radius. A wire
supported on a 10-ft. pole by a
single insulator is carried from
each of these earthing plates to
a copper band just below the
lead-in insulator.  From this
point the aerial and the earth
leads are taken direct through
the building from the roof to the
actual  transmitter, and are
spaced about 2 to 3 ft. apart. A
second earthing system is pro-
vided in the form of three long
strips of sheet copper buried
below the power house. To this
second system are earthed the
frameworks of the various panels
and various metal parts of the
other machinery.

The Station Buildings

Symmetrically between the
two masts a red-brick . station
building has been erected. This
particular building includes the
power room, the transmititer
room, a temporary studio, two
offices, and further smaller rooms
to accommodate the amplifier
apparatus and batteries, and the
various measuring instruments
connected with their operation.
A smaller separate building to
house the power transformer
equipment for stepping down the
power supply to the station is
also provided.

The supply is provided by the
Northampton Electric Light &
Power Co. direct from' North-
ampton, a distance of wsome
twelve miles. The 11,000 volts
3-phase supply is transformed
down in the sub-station to 375
volts and is then fed into the
machinery room. = No special

main point about the circuit is .the
comments are needed on the master oscillator or independent
latter except to say that prowi- drive system employed to main-
sion has been made in case of tain a constant frequency. At

~

Mgac‘h,eslcr
7 Nothingham -
Qhe @

This map of the British Isles, with its accompanying scale, will

give a good idea of the position of the new station with respect

to the towns indicated. The dotted line circles are drawn with

Chelmsford as centre and the full line circles have their centres

at Daventry. The numbers on the circles indicate the distances
in miles from the respective stations.
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the end of the Post Office land-
lines from London the special line
amplifier is connected. The elec-
trical impulses, after amplifica-
tion, are fed to the modulator
panels, which are two in number.
The sub-modulator consists of
one air-coolcd valve of the
M.T.7B. type, and the modulator
has six 12-kw, water-cooled
alves  connected  in parallel.
The negative bias on the grids of
these valves is of the order of
1,200 volts, and is provided by
a number of large high-tension
ry batteries.  The anode volt-
age on these six valves is of the
order of nine to ten thousand
volts, supplied from a water-
cooled valve rectifier.

Water-Cooled Valves

An interesting point arises in
connection with the water-cooling
of the valves. The anodes are at
high potential, and it is neces-
sary to Insulate the water jackets
from the main water supply.
The arrangement by means of
which this is effected is shown in
one of the diagrams included in
this article.  Irom the main
supply water is sprayed into a
tank fixed at the top of the frames
of the wvarious panels. The
water is then led into the lower
end of the water jackets, and the
overflow is taken from the top
and again sprayed into the outlet
tank.  One of the engineers in-

MASTER USCILLATOR

formed our representative that by
this means the leakage was only
about one milliampere when the
anode potential was about 10,0c0
volts. '
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room. These consist of zinc
plates, appropriately spaced and
immersed in oil in earthenware
jars.  Fuses are provided, and

should any one of these con-

It is possible to insert one’s hand between the base of the
mast and the convex surface of the metal support.

The rectifier feeding the ampli-
fier employs water-cooled rectifier
valves, and the amplifier itself has
three water-cooled valves. The
master oscillator unit has one
water-cooled oscillator, and is fed
by two air-cooled rectifiers. The
oscillator itself absorbs 235 kw.

Large-Sized Condensers

The banks of smoothing con-
densers employed in conjunction
with the rectifiers take up a fair
proportion of the transmitter

AR CooLep Recririer
7

-

densers break down it is simply
cut out of circuit.

These smoothing condensers
are quite small in comparison

with the two air dielectric con-
densers, encased in metal shields,
which are about 10 ft. in height
and occupy a considerable floor
space.

The controls of the transmitter
are conveniently located on one
panel placed in such a position
that a good view of the whole
equipment is possible.
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A simplified diagram of the circuit employed in the Daventry transmitter.
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Precautions Against Breakdown
L4
We understand that spares

have been provided wherever
- Spray
ot
Llaver Jockef -
oF Valve
\
In
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frgarated
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o sttdang

Very little leakage is experienced

with the water cooling system indi-~

cated diagrammatically above.
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THE I.E.E. AND THE
RADIO ENGINELR
(conciuded from page 553.)

.
-
.
-
-
.
.
.
-
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It is required, however, that

every candidate for admission as
an associate member shall (a) have
been regularly educated as an elec-
trical engineer, and have had sub-
sequent experience in a responsible
position as an electrical engineer
for at least two vears, or (b) that
he shall have had experience in-
volving superior responsibility for
at least five years in the applica-
tions of electricity. These clauses
were naturally framed at a time
when the radio engincer did not
occupy a very prominent space in
the electrical engineering profession.
It certainly  seems, however, that
the terms *‘ responsible positien as
an ¢lectrical engineer ”” and ** super-
ior responsibility ” should be de-
fined a little more adequately. Un-
less a fairly wide view of these
terms is  taken, a very valuable
research  worker might be com-
pletely debarred from admission as
an associate member, whereas a
comparatively junior shift engincer
at one of the numerous power sta-
tions in the country, would be per-
feetly qunlified.
* We look forward therefore to a
clear explanation from the Com-
mittee of the Wireless Section of
the L.E.IE., setting forth in detail
the proposals for the modified form
of constitution which shall cater
adequately for the radio engineer
in this country. Meanwhile, we
remain strougly opposed o the
formation of a separate body and
expect to sce the proposal dropped
altogether.

possible to minimise the risk of a

complete stoppage due to a
breakdown in some part of the
apparatus.

Thus part of the generator
equipment has been duplicated; a
certain number of spare valves
are kept in a rack close at hand
for use in the event of a break-
down. The sub-modulator panel,
for instance, contains a separate
holder wired into circuit, so that,
should this valve break down, the
spare may be instantly insented.
Duplication of all the existing ap-
paratus is not, however, prac-
ticable, but the risk of a stoppage
in the transmissions has been
minimised. The Chelmsford
station, which Daventry replaces,
was, of course, only an experi-
mental plant, and no duplicate
equipment was provided. The
many unfortunate failures of the
transmitting gear which occurred
at Chelmsford will, we hope, not
be characteristic of Daventry.

Beacon Lights

A point of interest in connection
with the aerial equipment is the
provision of a large beacon light
on the top of each of the masts
to act as a warning to low-flying
aircraft at night. These beacons
are controlled by an automatic
device in the transmitter room
arranged to light and then ex-
tinguish them at definite short

August 5, 1925

intervals. A close-up photograph
of one of these was given in our
issue for July 8.

When the station was formally
opened on Monday, July 27, by

RECTIFIER RECTIFIER,

MASTER
OSCILLATOR

MODULATOR.

The layout of the apparatus in the
transmitter room.

the Postmaster-General,  Sir
Williami  Mitchell-Thomson, our
representative was able to ob-
serve the reading of the aerial
ammeter when the transmitter
was started up. The maximum
current indicated was 45 am-
peres, and if the observation of
one of the engineers that the effi-
ciency is around 6o per cent. 1s
correct, some idea of the radia-
tion resistance may be obtained.

¥

The radio-frequency choke is clearly seen in the foreground and the
speech transformer {n the rear.
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Fig. 1.—A typical three-value resistance-couple
amplifier circuit. A filter circuit is provided for
the loud-speaker.
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AST week attention was chiefly devoted to
faults in transformer-coupled note magni-
fiers, and in this article I propose to com-
plete the survey by dealing with troubles most
commonly experienced when resistance or choke
coupling is utilised, and also certain faults com-
mon to the three systems. The connections for
passing on signal impulses are very similar with
each of these methods, in that the varying volt-
ages across either a resistance or a choke in the
plate circuit of one valve are communicated to
the grid of the next through a coupling con-
denser. It follows therefore that the observed
symptoms will in many cases be similar when
certain faults develop.

Resistance Coupling
Fig. 1 shows a typical three-valve resistance-
coupled amplifier circuit, this number of valves
being required in most cases to obtain equiva-
lent volume to*that given by the transformer
coupled two-valve (Fig. 1) arrangement of last
week.

FBPBBBIBIDBEEDRRRBLHRPRPHRPLBBD
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Amplitude Distortion

“ Amplitude distortion,”” due to the valves
being worked with too little H.T. and wrong
values of grid bias, or having characteristics
“which do not allow of them handling the signal
“input, is a fault often met with, and the remedies
~are obvious. Where ordinary loud-speaker
strength, and by this I mean volume adequate
for the average home, is required, two D.E.5B-
type valves in the first two sockets, followed by
a valve of the D.E.5 or B.4, etc., type, will give
excellent reproduction; 120 volts H.T. is suitable
for all three valves with 1} volts grid bias for
the first two and 6 for the last. Ior demon-
stration purposes V2 may be a Bg-type of valve,
and V3 an L.S.5-type with 200 volts H.T, and 12
volts grid bias.

1

W A —-—

BPODHPBBRBBBR R

Faults in Resistance and Choke Coupled
Note Magnifiers

By JOHN UNDERDOWN.
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In our last week’s issue Mr, Underdown dealt %
with the faults and troubles peculiar to trans- S
former coupled low-frequency amplifiers. In P!
this article he deals with the two other @
common forms of L.F. amplification, and in- ey
dicates some faults and their remedies, and @
also those faults cormmon to all three types. @
®
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Frequency Distortion

It is possible by using too low values for
the coupling condensers, i.e., C2, C3 and C4
(Fig. 1), to obtain signals from the loud-speaker
in which the high notes predominate and the
lower notes are to a greater or less extent miss-
ing. This is due to the fact that the impedance
of a condenser is greater to lower than to higher
frequencies. Where this fault is present, the
remedy is to increase the size of these con-
densers; a generally satisfactory value is .2 or
.25 pF.  Values as low as .006 uF, however, will
not introduce noticeable distortion. The value
of the by-pass condenser C1, shown dotted, since
it is only required when reaction is incorporated
in the set and in certamn cases of howling, should
be kept low, since it tends to pass the higher
frequencies and cuts down the overall amplifica-
tion. In practice, .00o1 pF will usually be found
to give adequate reaction control whilst comply-
ing with these conditions.

Breakdown

Having dealt with what may perhaps be classed
as lesser faults, we will now examine the major

&

W
~

LU LTI

194

G.B-1 =
.B~22
Fig. 2.—In the circuit shown the inclusion of the
valve V3 gave no increase in signal strength. The
fault was traced to the anode resistance R5.

|

ones usually giving rise to complete breakdown
or chronic distortion.

A by no means unusual letter from the Radio
Press post-bag is one saying that the user of a
resistance amplifier finds that on switching om
the set signals are received at normal strength,
but that they fade away more or less gradually,
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and only after switching off for a minute or so
can they be again received. This process is re-
producible, even when the batteries have been
replaced by others known to be satisfactory.

Faulty Grid Leaks

Faults of this nature are almost always trace-
able to a grid leak or leaks in the set having
developed too high a resistance, so that the set
becomes choked by the accumulation of negative
charges on the grid or grids. When the set
is switched off the charge gradually leaks away,
so that signals may again be received until the
action has again taken place. Fitting grid leaks
of appropriate value removes this troublesome
phenomenon. Values of 1 or 2 megohms are
usually found satisfactory, but in general it is
safe to use .5 megohm leaks or, in some cases,
.25 megohm. The question of leak resistance
is, of course, bound up with that of the valves
used.

Testing

The application of the ‘¢ click ’’ test, explained
last week, by means of a pair of telephones and

a dry cell, will show whether a grid leak has

completely broken down, no clicks being heard in
this case, but will give no useful indication as to
its actual resistance; in cases of doubt it is best
to replace these components one at a time by
new ones,

Faulty Anode -Resistances

Where the anode resistances are suspected of
causing trouble a similar test to that given for
grid leaks will locate a complete breakdown,
but not a partial one or an increase in resistances.

The effect of a completely broken down anode

ﬁ

R

c
1
.

w LT

@

Fig. 3.—Here C is the condenser on test, while the
resistance R should have a high enough value to
prevent damage to the battery or the meter.

resistance may not be a complete cessation of
signals, but only a decrease in strength, together
with severe distortion in many cases. The writer
recently experienced a difficulty of this type when
using a set employing the circuit of Fig. 2, con-
sisting of a detector valve, followed by a trans-
former and a resistance stage with plug and
jack switching. Good loud-speaker strength was
obtained using the first two valves, but on switch-
ing in the third and suitably reducing the grid
bias on V2 to compensate for the anode resist-
ance, replacing the loud-speaker and consequently
causing a drop in the potential applied to its
plate, little or no increase in signal strength was
observed, while distortion was very marked. A
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B4 valve was used for V3 with 100 volts H.T.
and 43 volts grid bias. Decreasing this normal
value of grid bias, that is GB2, improved signal
strength, but did not remove the distortion. The
fault was located by the ‘‘ click’’ test in the
anode resistance, this being tested when the
batteries had been removed; no clicks were
obtained. The substitution of a new resistance
at once removed the trouble, and the set has
since functioned excellently.

‘ Background *’ Noises

Partial breaks in anode resistances may give
rise to somewhat similar symptoms, the signals .
received being distorted. In other cases, a less

L+
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Fig. 4.—A circuit using chokes in place of resist-
ances for the inter-valve coupling.

serious fault than that of a complete break, a
very noisy background of sizzling or hissing, may
be obtained. Sometimes this is so bad as to
spoil signals completely. The substitution of a
more suitable type of resistance will improve
matters in such a case. Where heavy current
has to be carried wire-wound resistances are to
be preferred.

Defective Coupling Condensers

Further more fruitful causes of trouble in many
cases are the coupling condensers, which are used
to prevent the H.T. voltage being applied to the
grids. Yairly large condensers of this type are
somewhat difficult to test, but the possibility of
faults here should not be overlooked when a com-
plete cessation of signals or distortion is experi-
enced and anode resistances and leaks are
exonerated by test or substitution. :

The *‘ click >’ test with all the batteries dis-
connected will reveal the cause of the fault when
the tug of the condenser makes no internal con-
nection to the plates, no clicks being heard in the
telephones. But this test will not necessarily
locate a short circuit unless it is practically a
‘“ dead »’ short; in this case there will be no
difference in the strength of click when touching
the ’phones across the condenser and dry cell,
or directly across the dry cell. 1f, therefore, a
very loud click is obtained and a *‘ dead ’ short
suspected, connect a valve and an appropriate
low-tension battery suitable for lighting the valve
in series across the condenser. The valve will
light if the diagnosis is correct.
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Insulation Tests

A less pronounced short, but one sufficient to
make the grid so positive in practice as seriously
to distort signals, cannot be thus located. Some
test of the insulation may, however, be carried
out if the condenser is charged by placing it
across a small dry battery (4% volts upwards will
give a good indication) and then removed, with-
out allowing anything to rest across its lugs; it
is then left standing for a few minutes, after
which the ’phones are tapped across it.  If the
insulation is good a loud click will be obtained,
and possibly several less loud on re-applications of
the ’phones after short intervals. Do not use too
high a voltage for this test, as an unpleasant
shock can be experienced with a condenser of
this type, that obtained from a 1 uF condenser
charged across a 100 volts H.T. being far from
enjoyable. -

The Use of a Milliammeter

Where a milliammeter is available this may
be used in conjunction with an H.T. battery

in insulation testing of this kind, by connecting it -

as shown in Fig. 3, that is in series with a safety
resistance R and an H.T. battery across the con-
denser. A steady reading will be obtained if a
leakage fault of sufficient magnitude is present.
The limiting resistance R should have such a
value as to prevent damage to the meter in the
case of a short; an anode resistance will be found
satisfactory in most cases. .

Incidentally a meter of the above type will
prove handy in locating a break in the anode
circuit of a valve, no reading being obtained
if the circuit is n6t continuous when this is placed
in the H.T. lead to the valve.

Howling Due to Amplification of H.F.
Currents

Where the condenser Cr (Fig. 1) is omitted
when the amplifier follows a detector with re-
action, control may be difficult, and in some
cases the H.F. component in the plate circuit
of the detector valve will be amplified and will
cause the L.F. valves periodically to choke up,
giving rise to a howl or ticking at audible” fre-
quency. This difficulty can be overcome by the
inclusion of the necessary by-pass condenser of
.o001 uF| or sometimes, if necessary, one slightly
larger.

Choke Coupling

A typical choke coupled amplifier circuit is
shown in Fig. 4. It will be observed that the
values of the coupling condensers and leaks are
similar to those of Fig, 1. A breakdown in a
leak or condenser may be similarly traced, the
symptoms observed being very similar to those
experienced with resistance coupling. In testing
the chokes Z it should be remembered that breaks
at certain points may still give slight clicks when
the telephones and dry cell test for continuity is
applied, but little difficulty should be experienced
in deciding whether the component is satisfactory,
if comparison is made with one known to be
working correctly.

The value of the chokes employed has a con-
siderable bearing on results, since their impedance
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varies with frequency and a high value of induct-
ance is required to give a uniform degree of am-
plification over the required frequencies for
speech and music. Too low an impedance results
in accentuation of the higher notes at the expense
of the lower, and the same rule, of course, holds
if the coupling condensers are too low in value.
Generally a value of above 4o henries and up to
100 henries will give satisfactory results. Cr,
the by-pass condenser required when the am-
plifier follows a detector with reaction, should be
from .coor to .o0o05 pF.

Low-Frequency Buzzing

Having now dealt with iroubles peculiar to
each system of low-frequency coupling it remains
te deal with certain troubles common to all three
types. Buzzing or low-frequency oscillation may
be caused in. each type of amplifier by an H.T.
battery whose internal resistance has become very
high through use.  This will act as a non-
inductive resistance common to the plate circuits
of all valves, and will provide unwanted coup-
ling effects, giving rise to low-frequency oscil-
lation. The best cure is to install a new bat-
tery, but some relief may be obtained if cach
H.T. tapping is shunted by a condenser of 1 or
2 uF. -

¢ Crackling ’’

Crackling noises obtained when aerial and
earth are disconnected may be due to a defective
H.T. battery, the remedy for which is obvious, or
to faulty panel insulation, etc. The telephone
and dry-cell test, judiciously applied, will usually
locate the faults in these cases.

Microphonic Effects

With certain types of valves troublg may be
experienced when movements take place in the
region of the set, and the remedies to try are the
effect of standing the set on a felt or rubber pad,
or in extreme cases that of replacing the valve-
holders with special vibratory types.

Howling with Long Loud-Speaker Leads

Occasionally a somewhat peculiar difficulty
arises where very long extension leads to a loud-
speaker are employed, howling resulting when
these are in use, but not with connections of the
normal length. The effect of altering the tone-
control condenser across loud-speaker terminals
of the set should be tried; alternatively a 1 to 1
telephone transformer or filter circuit, such as that
shown in Fig. 1, may be inserted at the set end
of the leads.

SIS B S
THE AUGUST ISSUE OF

‘““ MODERN WIRELESS’’
IS NOW ON SALE
PRICE 1/~
DO NOT FAIL TO SECURE A COPY

DR TR T

I RO

sl

SHITCRLELAATRREEL R LIELELOE LT DR IR



Wireless Weekly
y

L

B 1
I TR 1

 Random Technicalifies

By PERCY W.HARRIS,MIRE.

Assistant Ldifor

August 5, 1925

Some Notes of Interest to the Experimenter and Home Constructor.

1HIS being the holi-
day season, I sup-
pose that many
readers will be
regretfully prepar-
et ing te abandon
their wireless apparatus for a few
weeks, and perhaps, in the case
of the more fortunate, for a
month or so. Before I went to
America I had to face the same
problem myself, and for this
reason I can give you a few tips
which may be helpful.

There are two matters which
will require your particular atten-
tion before you go away. The
first is the condition of your
accumulators, and the second the
exposure of your apparatus.
Probably one or two of your cells
are partially discharged, and in
the normal way you would not
get them charged for another
week or so. Do not on any
account leave the accumulators
in this state, for they will deterio-
rate rapidly, and probably you
will find them sulphated on your
return. It is a wise rule to get
every accumulator fully charged
before you go, even if you have
used it only once or twice.

* * *

Another matter requiring at-
tention is the ‘‘ topping-up.”
The sun, pouring into a tightly-
closed room, will raise its tem-
perature very considerably, and
the amount of evaporation pos-
sible in a hot room is almost
unbelievable. If you are fortu-
nate enough to possess high-
tenston accumulators, make sure
these, too, are properly charged
and . *‘ topped-up.”’

See that all wires are discon-
nected from both high- and low-
tension batteries. Your wireless
room may be a particularly pri-
vate sanctum, and you may feel
sure that you can leave things
as they are; but, remember that
there 1s always a possibility of a
stray cat climbing through a sky-

light or other orifice, and a cat
in a wireless room is at least as
formidable as a bull in a china
shop. -

With regard to the other appa-
ratus, see that it is not left in a
position avhere the sun’s rays
can fall upon it. Ebonite, even
of the highest grade, is pecu-
liarly susceptible to the influence
of sunlight, and will rapidly de-
teriorate if left exposed to its
rays. Most of us pride ourselves
on the appearance of our sets, and
a dull greenish-brown panel is the
last thing we desire to see. Not
only is the appearance of chonite
spoiled by constant exposure to
sunlight, but its insulating pro-
perties also deteriorate rapidly.

Although, personally, I have
always held that lightning risks
in regard to receiving aerials are
negligible, it is just as well to
disconnect the aerial from the

lead-in and join it directly to the:
earth wire outside the house. If:
this is done other  members of
your family will possibly feel
more comfortable about it, and,
in any case, whatever happens,
your aerial cannot be blamed!

Speaking of lightning, and the
general idea that it strikes the
highest structure, reminds me
that just before I left New York
a large building on Broadway
was struck by lightning and some
coping stones knocked off intothe
street below. This building was,
almost next door to the giant
Woolworth structure (more than
twice its height}), while there were
several other buildings close by
considerably higher than the
building struck.  Furthermore,
the large aerial of the adjacent
City Hall Broadcasting Station
was untouched, although this
again was much higher than the
building referred to.

N
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The transmitting room of the broadcasting station at Hilversum, in

Holland.
580

This station uses a wavelength of 1,050 metres.



August 5, 1925

Wireless Weekly

THE ¢ TRI-CELL "’

Sir,—I enclose a photograph of
a home-made ¢ Tri-cell ” one-valve
reflex receiver made by myself to
instructions given in the article by
Percy W. Harris, M.LR.E., in the
September, 1924, issue of Modern
:Wireless. The wiring, values of com-
ponents, etc., are exactly the same
as in the article, except that I have

The ““Tri-Cell”’ Receiver constructed
by Mr. Stewart.

put the transformer on the base-
board (since it was a different make
from the one described in the article
there was not room for it on the
panel). Also I have put the coils on
the top of the cabinet, both coil-
holder and coils being home-made.
1 have tried all the one-valve
reflex circuits that have appeared in
Modern Wireless, and find this one
the best. It is very selective for a
reflex, and gives really good results
on an indoor aerial.—Yours faith-
fully,
R. StEWART.
London, S.E.4.

A JUNIOR READER’S SUCCESS

Sir,—I feel I owe you this
letter informing you of the excel-
lent results I am obtaining with
your ¢ Cabinet One-valve Re-

ceiver ** (The Wireless Constructor,
December, 1924, by Percy W. Harris)
and the ¢ Single Valve Choke
Amplifier Unit ** (The Wireless Con-
structor, April, 1925, by John W:
Barber). 1 have built these two in
one, making a two-valve set of
them.

Although using only two valves,
T am receiving 6BM at go miles,
2LO at 53 miles and 5XX at about
75 miles at good loud-speaker
strength; sNO (370 miles), Madrid
(750 miles), 2ZY (200 miles),
Bremen (450 miles), sNG, FPTT,
Petit-Parisien, Lyons, ;WA at 150
miles, FL. and Radio-Paris are all
received at comfortable ’phone
strength.

The aerial is only 29 ft. high at
far end, 20 ft. high at lead-in end
and 37 ft. in length. The earth
is a * Climax ' copper earth tube.

I am only 15 years old, and have

built this set with components
bought with my own pocket
money. .

Thanking you and wishing your
publications  continued  success.
Good luck to The Wireless Con-
structor, the “ best book on the
marlket.”—Yours faithfully,

y F. G. Morris.

Brighton.

THE ¢ TWIN-VALVE '* REFLEX

Sir,—-I have been a regular reader
of your threc popular journals,
Wireless Weekly, The Wireless
Constructor, and Moderin Wireless,
ever since No. 1 of each book was
printed. I just had an ordinary
crystal set until three months or so
back, when 1 naturally, like a real
wireless enthusiast, developed a
longing for a valve set, which I
now have, and of which I enclose

A “ Twin-Valve Reflex” set built
by Mr. Cornish, with which good
loud-speaker results have been
obtained.
a photograph. It is the ‘‘ Twin-
Valve Reflex ”” as described by
John  Scott - Taggart, FI.Inst.P.,
A.M.1.E.E., in the January issue of
The Wireless Constructor, and 1
am very proud to own a set so

The Daventry Station is provided with a studio for occasional use.

This is equipped in the same way as the other B.B.C. stations;
most of the transmissions, however, will be sent via special land
lines from London.
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good, even though it is my first
attempt at a valve set. I have kept
to your . directions almost to a
screw ; but some of the components
are of different makes from those
given, and I have incorporated a
few switches. All the other parts
that are used are the same as Mr.
Scott-Taggart used. Also I have
put the unsightly batteries in the
box out of the way.

The small D.P.D.T. switch on the
left is for using grid-bias as de-
sired, which I find very useful for
distant stations; the grid leak also
helps a lot. The three switches are
for cutting the L.T. and H.T. bat-
teries completely out. The reason
for my adding these is to enable my
people at home here to use the set
whenever I am not there, as they
would not touch it otherwise, for
fear of damaging the valves.
Whenever 1 leave it I set it for
London, and then all they have to
do is to put the switches in and
then enjoy the wireless. At night
time when all the stations have
closed down I just pull out these
switches as well as a main aerial

strength. T also get quite a lot of
unknown stations.

I have had quite a few wireless
experts to view and listen to the
set, and most of them say it is the
clearest and loudest for its size they
have ever heard. Considering my
aerial is only 24 ft. high on low-
lying ground and badly screened by
houses, with the Metropolitan Rail-
way Power Station close by, I think
1 get very good results. So I
think it right to thank Mr. Scott-

“Taggart for publishing such a good

set.

Thanking you once again and
wishing vour journals further suc-
cesses.—Yours faithfully,

E. CornisH.

Neasden, N.W.1o0.

A READER’S EXPERIENCES
Sir,—I think you will like to
know of my results with your
receiving sets. Ten months ago 1
built your famous ¢ All-Concert
receiver (Modern Wireless, Sep-
tember, 1923, by Percy W. Harris),
which I consider a most remark-

This bank of condensers used at the Daventry station forms part of the
smoothing system used in conjunction with the rectifiers.

and earth switch which is outside
and leave the valves and coils in.
The valves are a D.E.R. and B3
(B.T.H.), and I use Igranic coils.

Now for a few results. London
is really too loud on a Baby Ster-
ling; in fact, when I point it to the
window neighbours at 8o yards
away can, hear music comfortably.
All the English and Scotch stations
I get quite easilv, most of them on
the Joud.speaker at a nice strength.
Madrid, Hamburg and Petit-
Parisien 1 receive at loud-speaker

able set for three valves, it being
easily possible to get all the B.B.C.
stations and many others at real
good strength and two at loud-
speaker strength, i.e., Manchester
and Liverpool. I have now built
Mr, John Scott-Taggart’s ¢ Twin-

Valve ” set (The Wireless Con-
structor, January, 1925. I have
followed the given layout accur-
ately, but I have a very bad
aerial and 14 vards of earth
lead, and at present 1 have

only 8o volts H.T.
582
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tried the set out two or three
evenings, so far [ have received
Manchester and also Liverpool at

good loud-speaker strength; Bir-
mingham and Belfast are very
strong in the headphones. I have

had Bournemouth and Newcastle
on the ’phones quite well; so 1
think the set is quite the best
possible for two valves, but it is a
little difficult to handle after a
straight circuit; for instance, I find
that using C.A.T. and shorting
the reaction coil considerably im-
proves reception from Birming-
ham, but with the same connec-
tions Manchester will howl badly,
while, using an S.4 coil for reaction
and S.3 for aerial, Manchester is
almost perfect; so I feel that my
present results are not the best
possible, and 1 hope with further
experience and experimenting with
H.T. and grid bias to make it a
thoroughly selective and stable re-
ceiver. 1 hope some time you will
give us a three-valve dual set to
try out.

I wish you and The Wireless
Constructor every success.—Yours
faithfully, '

Jack H. GRINDELL.

Flintshire.

A three-valve dual was described
in Modern Wireless, March, 1924,
by John Scott-Taggart, F.Inst.P.,
AM.LE.E., and also a simplified
version in the March, 1925, issue
of the same journal. —Ep.]

PRECAUTIONS IN CHARGING
ACCUMULATORS
SiR,—With reference to my
article, ‘‘ Precautions in Charging
Accumulators from D.C. Mains,”’
which  appeared in Wireless
Weekly, Vol. 6, No. 11, T pointed
out that accumulators  being
charged in series should be ‘well
separated.  The importance of
strict observance of this rule is
illustrated by some recent fires
which have come under my notice.
Apparently the firm concerned
have tried to comply with the sug-
gested regulations, and, at first
sight, there seemed to be no
apparent reason for the outbreak.
Further careful investigation
showed that in cach case the
corners of two celluloid cases were
touching and were separated in’
the series on charge by some eight
or more batteries, thereby causing
a considerable difference of poten-
tial between the two touching cells.’
In one case I calculated that
the drop in potential between the
two touching cells was 97, volts,
and as this particular fire occurred
whilst three persons were actually
at the charging bench, the facts
which were disclosed through care-
ful questioning left no doubt as tc

the cause of the fire.
It is also interesting to note that

S e
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in that case the loud hissing
attracted the attention of one per-
son, who immediately turned off
the current, and that the flames
broke out about half a minute
afterwards, thereby denoting that
the charging current broke down
the resistance, but that the current
in the intervening batteries was
sufficient to continue the work and
actually ignite the celluloid after
the original resistance had been
broken down.—Yours faithfully,

S. H. Pagk.

Ramsgate.

A SOUTH AFRICAN TRANS-
MITTER

SirR,—I notice in Wireless Weekly
dated May 27 a letter from Mr.
W. A, Impett, of Buenos Aires, who
states that ‘‘on one occasion
Australian A4Z was copied for about
an hour while working with
RCBS.”

It has occurred to me that Mr.
Tmpett may be interested to know
that this was not Australian A4Z,
but was South African A4Z of Cape

G.M.T., and shall be glad to have
reports of reception.  Input 120
watts pure c.w.—Yours faithfully,
J. S. STREETER (A4Z).
Cape Town.

THE ¢ TWIN-VALVE REFLEX "’

Sir,—I think you may be in-
terested to hear the results obtained
with the “ Twin-Valve Reflex
Receiver,”” described in the January

Number of The Wireless Con-
structor (by Mr. John Scott-
Taggart). 1 made the set almost

exactly to your plans, except that
I put the valves behind the panel

eventually. It is a remarkably
sensitive set and receives 5XX
without aerial or earth. In

this case the aerial was connected
to earth outside the house, about
10 ft. away from the set. The
reception was at moderate phone
strength using a 200 coil in the
aerial and a 150 for reaction,
reversed.

On an indoor aerial consisting
of 20 ft. of twin flex running along
a passage, 5XX comes in at com-

Wireless Weekly

obtained with great regularity :—
5XX, too loud on the I[oud-
speaker (a Brown H2) to be com-
fortable, and easily heard all over
the house, (I usually detune to a
moderate strength); London, New-
castle, Bournemouth, Radio-Paris
and Petit-Parisien are received at
good loud-speaker strength.

All  other main stations and
relays come in easily on the
‘phones and, of course, dozens of
Continental ones. I am using
one of the home-made H.F. trans-
formers described by Mr, Donald
Straker in  Wireless  Weekly,
December 10, 1924, and also
an auto-coupled X coil. I find
the results are much better
than with the bought transformers
and standard plug-in coils. I am
also agreeably surprised to find
that the set is almost as easy to

- handle on the shorter waves as on

the long ones. I have had a great
number of amateurs on wave-
lengths varying from 125 to 300
metres; this also with a home-made
transformer and X coils. I am
delighted with the receiver and

Town, who established two-way fortable ~loud-speaker  strength, feel that it is only right to let you

workmg with RCBS early in April . and London, Radio-Paris and know how satisfied I am.

last. Newcastle quite loud on the Wishing your excellent publica-
I would take this opportunity to  ’phones. . tions every success.—Yours faith-

inform your readers that I am trans- With an outdoor aerial 100 ft. fully,

mitting on 48 metres daily at 20.30 long and about ‘26 ft. _average HaroLp C. LEE.

G.M.T. and on Saturday at 23.00 .height, the following stations are Herne Bay.

The New Home of
n
@ aht COMPONENTS

RADIO

Send for our
new 30 page
fully illustra-
ted Catalogue
which

some reduc-

shows

tions in price
and describes
many new
lines.

“Xv

GOSWELL ENGINEERING CO., LTD.
95, 96, 97, 98, WHITE LION ST., LONDON, N.1

Your dealer can supply you, if not we send post

free if you mention his name and address.
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Experimenters :—

If you want good reliable Radio apparatus
at fair prices yow’ll get our Catalogue.

There is any amount of radio material bemg
offered at low prices—but the seasoned experl-
menter who looks for good results won’t have it
at any price, Long expenence has proved to
him the folly of studying price first and relia-
bility second. Every component we sell here
has to pass the standard set by our technical staff.
If it is not good enough for us to use in the Sets
we build and guarantee,
then we won’t stock it,

Oscillaformers
Originally designed for
Mr. Scott Taggart’s 9-valve
Super-Het, but suitable for
all Super- -Hets.
No. 1. For broad-
cast wavelengths 3
12/6 Radius of in
1,200 to for portable
and small Sets

Switches

No. 2.
1,900 metres 13/6
No. 3. 1,900 to
3,000 metres 14/6

| \

Catalogue d

ILarge 1llus‘

trated cata-[

o logue of 48‘

Plugs and Jacks pages. i

Single circuit Jacks 2/3 Post free |

Double circuit Jacks ... 2/6 i
Filament control Jacks ... 2/6
Telephone Plugs ... . 1/6

The Pilot Chart
Before building your Set be
sure to get this chart which
contains specification of
more than 30 well known
Sets.

PETO-SCOTT Co., Ltd.

Registered Offices, Mail Order and Showroom,
77, CITY ROAD, LONDON, ECl
Branches : LONDON—62 High Holborn, W

WALTHAMBTOW-—230, Wood Bu'eet
PLYMOUTH—4, Bank of England Place. 3d
LIVERPOOL—4, Manchester Btreet. Post free o

A ERAE AR EEEEEESNEENENEEERNENR
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AMATEUR TELEPHONY ON
45 METRES

Sir,~—I am now carrying out tele-
phony tests on a wavelength of 45
metres, using A.C. for filament
lighting. The first of these tests
was made recently, and so far 1
have received reports from London
and Newcastle, both of which report
good strength.

These tests are usually made
about 12 p.m. B.S.T. on Friday and
Saturday nights, also between 2 and
3 pm. and 7 and 7.30 p.m. on
Sundays.

I shall esteem it a favour if you
will mention this in your paper, as
I should like to receive as many
reports as possible, and in view of
the fact that there is not much tele-
phony taking place on this wave-
length at present it will, no doubt,
stimulate interest in what promises
to be the most useful amateur
wavelength,

It might also interest you to know
that Saturday night, July 18, I
carried on two-way communication
(C.W.) for 45 minutes with U4KT
{Mr. Pinero, Carolina, Porto Rico).
The time was midnight G.M.T.;
it would, therefore, be about 6
p.m. at Porto Rico, or daylight for
at least two-thirds of the way
across. The power used was 4o
watts, and my wavelength 44.5
metres, 4KT reported my strength

as R.g through very bad atmo-
spherics. —Yours faithfully,
J. W. Rippioucn (55Z).
Morecambe.

Are ‘ Wavelengths”’
Played Out?

(Continued from page 556.)

esssnceveresssssse
ssvcesecsenes

conversion table, in which a cor-
respondent wished to know how
to obtain intermediate frequen-
cics not given in the table,

This is done by method of dif-
ferences. If the frequency cor-
responding to 309 metres is
required it would be obtained as
follows :—

300 metres=gg9.4 kc.

310 metres=gb7.2 kc.

Difference= 32.2 kc. for 10 m.
= 3.2z k.c. for 1 m.

Now, 309 metres is 1 metre
less than 310, and therefore the
frequency corresponding to 309
metres will be

967.2 +3.22=970.42 kc.

It should be noted that as the
wavelength decreases the fre-
quency increases. Hence, if the
wavelength is reduced by 1 metre
(from 310 to 3og), the frequency
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difference (3.22 kc.) is added to

the figure for 310 metres.

The same result could be
obtained by substracting the dif-
ference corresponding to g
metres from the figure for 3oo
-metres.

If 1 metre difference is 3.22 kc.
g metres . 28.68 ke.
309 metres=9gg.4 - 28.98

=g70.42 kc. as
before.

The frequency difference per
metre, however, is not constant
(e.g., at 3,000 metres, the differ-
ence per metre is only .033 kc.),
but for estimating points inter-
mediate between two other
points fairly close together the
difference may be taken as con-
stant.

For the convenience of our
readers we have reproduced on
an earlier page the table of the
wavelengths and frequencies of
the most well-known British and
Contimental broadcasting  sta- -
tions.

In my article in last week’s
issue on page 521, it will have
been noted that the word
““cycles”’ in the third column
should, of course, read ‘‘metres.”

—the nmnew Watmel Product
HIGH GRADE FIXED CONDENSER

Efficiency Capacity
— Damping Effects
Strength RBS|SIRII§8
Prices below WATERPROOF  7Tel. 832 Kingston.
A Iﬁgw LOSS,
Wave Length using *001 Variable Con- oiu }a?e o\fvgggrllsi‘:zu‘:aste::icel;
. Coft denser in Parallel PRICE. has resulted in the production of a
MAXIMUM MINIMUM ﬁxﬁdd confdenser that can truly be
T8 — — o called perfect. ) .
o5 205 190 2/4 It every detail of its design
30 435 240 2/8 and construction the Watmel Fixed
85 515 360 2/8 Condenser rises superior to other
20 630 370 !;8 instruments of its type.
50 835 485 3- There i :
75 1250 600 38 e construstion of the Watmel Con
100 1820 815 3/10 denser, For this reason you will
150 4/8 appreciate this immunity from tem.
200 8100 1870 5/4 PRICES :
250 8750 2200 5/8 C ities for S . ’
300 4500 2300 6/~ C::detn Ged
400 4850 2500 &/6 00005 to 0005.. .. 2/6 each
- Standard Fixed Condensers.
Sold by all Wireless Dealers 38%5 t: .og(l“i e e g;g eacck
o 0 . N ea
Combined Grid Leak and

The Hawk Coil Go

Sole Manufactuversi

ST. MARY'S ROAD,
SURBITON, SURREY.

Condenser 3/~ each.

perature changes and consequent
dielectric loss. And its case of ebon-
ite with its polished contacts adds as
greatly to the appearance of any set
as the construction does to its effi-
ciency, In every detail you will
admire the Watmel Construction,
Appearance and Efficiency—it sets a
new standard in fixed condenser de-
sign. Better stil], you will like the
price. This condenser is the latest
and best, yet it costs no more. If
your dealer has not yet been stocked,
you can be supplied direct.

Al goods of our manufacture bear this
mark, 1

WATMEL WIRELESS CO., LTD.

It is your only guarantee.
832, GOSWELL ROAD,
LONDON, E..1.

Agent ,ﬁr Lancashire and Cheshiro—

r, J. B. LEVEI::‘ 23, Hartley Street, Levenshulme, MANCHESTER.
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Conducted by A. D. COWPER, M.Sc., Staff Editor.

Panel Brackets

A sample of a new type of metal
bracket specially designed for fixing
the vertical panel on to the base-
board in the American type of re-
ceiver, which is rapidly obtaining
popularity on this side on account
of its structural convenience, has
been sent to us by Messrs. Richard
Melhuish, Ltd. These brackets,
which we understand are made in
four sizes and retail at a very
reasonable price, are apparently
stampings of a stout gauge of
metal, plated and provided with
earthing screws and the necessary
holes for bolting on the panel and
for screwing to the base-board.
The sample brackets, which were of
the s-in. by 13-in. size, were strong,

well finished and neat in appear-
ance, and eminently suitable for
their purpose. They can be well
recommended.

Small Constructional Components

A number of small components
for practical radio home-construc-
tion have been submitted for our
comment by Messrs. London and
Provincial Radio Co., Ltd. These
included samples of valve windows,
both in the 1-in and the -in.
diameter sizes, in plain and
coloured celluloid (which proved on
test to be only very moderately
inflammable), and in gauze with
nickelled rims and fitted with the
necessary fixing screws, and a uni-
versal spanner and screwdriver (in

the form of a thin stamping) which
should be handy in cramped places.
We can recommend these accessories
to the attention of the home con-
structor,

Pull-and-Push Switch

A compact type of pull-and-push
switch for single-hole panel mount-
ing has arrived ‘from Messrs.
L.ondon and Provincial Radio Co.,
Ltd., for our trial.  The fixing
device is of a neat type with a single
large plated bush which passes
through a $-n. hole in the
panel, and on to which the insu-
lating base of the switch screws
behind the panel. A small knob
controls the switch, a grooved metal
collar making contact with two

If you fit a

Component

you get RELTABLE and EFFICIENT
working, an ORIGINAL DESIGN
giving you the '‘ Bomething Different,””
and Skilled Workmanship with High
Class Finish. Look, for example, at the

FORTEVOX SQUARE LAW
VARIABLE CONDENSER

This NEW
DESIGN

is the only Condenser giving
READINGS on both Main Condenser
and Vernier. Full Instructions and
Recording Charts with each instrument.
One Hole Fixing.

PRICE .
Prov. Patent 9127/25. Ord;nary \:eraxer
s. d, . d.
. e ) N
For the Discriminating Buyer : 23%75 }2 2“},‘ h %90 8 e?,ch
** We cannot recall having seen a 0005 126 166 ,
better finished article.” 0003 106 , }2 8 ”»
THe Brrrisy TRADE JOURNAL. 0002 ngsta'Qe 5d, ”
The NOVEL
LIGHTNING
ARRESTER

Protects ycur
Property and

A'!'l\f'(l)lgi’iil{ﬁslcs Prov. Tatent 14127/25.
.
Price 2/6 each. Postage 24
Stocked by all table dealers, or obtainable direct from :

FRASER & GLASS, {5758%, Wae Ml Hntuics 225,

Scottish Agents : KEITH & IRWIN, 35, Robertson Street, GLASGOW.
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The New
“SOLENEX”

RADIO COIL
The Coil you will eventually wuse!
NO varnish impregnation, extra
capacity losses, or undcsirable
wire kinks.

BUT totally enclosed in beautiful
gold tinted celluloid case, hollowed
patented coil mount and hollow
plug pin and highly efficient eccen-
tric generative winding.

The smartest and highest efficient
coil on the radic market to-day.

Supplied in all Wevel sih From 4/6 to 10/~ each

F.G.KETELBEY, A, M.LE.E, ¥padectures ond dain
Worcester Chambers, 14, New St., Birmingham, f‘

Pat.
Alston
19101/24

Quite as Good as New at about Half Cost
THINK WHAT WE SAVE YOU!!!
Send your Burnt Out or
Damaged Valves to us
and we will Restore
them to Function with
OriginalCharacteristics
EFFIGIENGY MAINTAINED,
RESULTS GUARANTEED !
B.E. 4/6, D.E. 2V. -3 7/6,
D.E. 06 9/6.

Price list for Power Valves
on application.

We return the actual Valve you send us, poat frez, within 7 days.
THE NORTH LONDON VALVE CO., LTD.,
223, CAZENOVE ROAD, STOKE NEWINGTON, N.16.

Liberal discount to Wireless Agents.




Wireless Weekly

spring fingers when pushed home.
Small terminals, as well as solder-
ing tags. are provided for connec-
tions. The operation of the switch
proved to be reliable and positive;
it is strongly made and neat in
appearance, whilst the insulation
was found to be adequate.
‘“A.J.S.” Variable Condensers
Two samples of their .ooco5 uF
(nominal) variable condensers have
come {rom Messrs. A. J. Stevens &
Co. (r914), Ltd., for our test.
These are of a sturdy, well-thought-
nsut design, which can legitimately
be characterised as “ low-loss ';
the plates have a peculiar shape,
presumably to give a * square-
law " effect, but both fixed and
moving banks are given this unique
form, with a pointed leading edge
for fine adjustment at low capaci-
ties. Two small screws, with
bushes, are provided for fixing be-
hind the panel; the frame has sub-
stantial end plates of insulating
composition. Heavy bushed bearings
are provided, and a wide pig-tail
for connection to the moving plates,
but a very tiny bolt and nut respec-
tively appear to fulfil the maker’s
ideas as to the provision of con-
venient and adequate terminals.
- Positive stops limit the motion in
both directions; a knob and bevel
scale are provided with each instru-
ment. On test, the minimum

capacity came out at below 4 pul
in  each case, a commendable
figure, showing careful design; the
maximum was in each case very
close to the nominal .coos uF, the
mean of the two being exactly
.co05 pI. Insulation resistance
was irreproachable; tested in an
oscillatory circuit, low resistance
was recorded. Finish and work-
manship appeared most satisfac-
tory, though a set-screw for the
knob and scale would prove to be
a desirable addition.

Tinned Eyelets

A useful little fitting which will
facilitate the wiring up of reeeivers
with the customarv square bus
wire of large gauge is submitted for
our inspection by the makers,
Messrs.  Sidney Jones & Co.
(London), Ltd. This is a special
tinned eyelet fitting snugly over the
shank of a No. 4 B.A. size panel
fitting, terminal, etc., and provided
with a trough-shaped tag which
can be readily closed on to the bus-
bar by a nip with the pliers and as
readily soldered securely by a touch
with a clean, hot iron. This gives
a neater and more professional
looking finish than that produced by
bending a loop in the wire, and will
be easier for many to carry out
than an end-to-end soldered joint,
besides economising time.
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¢t Velvet '’ Filament Resistance

A circular spiral wire filament
rheostat with a simple but effective
type of contact arm, ensuring silent
working, is the ‘¢ Velvet " resist-
ance submitted for trial by Messrs.
Leigh Bros. This, which on test
showed a resistance in the neigh-
bourhood of 5 ohms maximum, has

the spiral wound with a trian- .
gular cross-section, with air core,
but arranged around the wusual
grooved circular former. The

curved spring contact finger makes
rubbing contact with more than one
turn of the resistance wire on the
top of one of the (rounded) corners
of the triangle and in a plane at
right-angles to the axis. One very
small terminal screw and a small
soldering tag are relied upon for

connections to the instrument.
It was noticed that the con-
tact finger 1is secured strongly

on the spindle, but that for the con-
trolling knob dependence is placed
upon the (often insecure) method of
jamming it on the screw-threads.
The usual type of one-hole-fixing is
provided, allowing for a panel
thickness of up to 5-16 in., and a
neat knob, pointer and engraved
scale. On practical trial with an
R valve good, silent control was
obtained, and the resistance could
handle the ordinary filament
current for a bright-emitter valve.

E

“TELWAVE”

(Registered)

RADIO COMPONENTS

(MARTIN - COPELAND PRODUCTS)
HIGHEST CLASS ONLY.

Make your Set
Micro-

Selective

® Be able to get those
elusive DX stations
readily, clear and loud.
Be able to get any
stations you have logged
by merely setting the

dials at the proper numbers; simply replace
your dials with Pelican- UNIVERNIERS
without otherwise altering your set.

It does away with Vernier Condensers

Simply buy good plain condensers and fit
with Pelican Univernier
Pelican Univernier will make the finest
receiver 100%, more selective.
single knob gives continuous 12 to 1 or

dials. The

The large

‘“ TELWAVE” LO LOSS CONDENSERS
SECOND TO NONE.

OUR‘ NEW CATALOGUE IS NOW
READY. WRITE FOR YOUR COPY.

THE ELECTRICAL EQUIPMENT &
CARBON CO., Ltd.,

109/111, New Oxford St., London, W.C.1

alternatively direct control at will. The
12 to I ratio is proved the most efficient
for selective control.

Pelican UNIVERNIER complete,6/-

at your dealer or post paid on receipt of P.O,

PELL CAHILL & CO., LTD.,
64, NEWMAN STREET,
LONDON, W.1.

Telegrams—

Telephone—
% ¢ Pelcarad, Wesdo, Yondon.”

Museum 9236,
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Information Department

F. C. (MAYFIELD) states that
he constructed the 4-valve Family

0
Q‘D/o F‘r:.\"—6

correspondent’s letter are those
normally observed at this time of

effected if attention is paid to the
aerial and .earth system. For dis-

receiver, described by Mr. Harris the year, and do not neccessarily tant reception absence of screening
in Radio Press Envelope No. 2, indicatc that anything is wrong is the main consideration, combined
with the receiver. During the  with a really efficient earth system.

some six months ago, and on com«
pletion received London, Chelms-
ford, and other British and Continen-
tal stations at good loud-speaker
strength. He now finds that he is
able to receive only London and
Chelmsford at satisfactory loud-

summer months reception condi-
tions are usually considerably poorer
than in the winter, when the even-
ings are darker. It is by no means
unusual for a set which in the dark
winter evenings satisfactorily re-
ceived distant stations on the loud-

Steps should therefore be taken,
where the aerial is Jow and
screenied, to increase the height if
possible. The earth, if located in
dry soil, should be periodically
soaked with water and kept moist.
Such treatment will often result in

spegker Stl:ength’ Whi!St other speaker to give the same stations improved reception.
Sta.'tlons which he previously re- only at telephone strength dur-
ceived on the loud-speaker are ing conditions such as are at C.T. A. (BOURNEMOUTH) asks

now only heard on the telephones,
and often accompanied by crackling
noises. He is certain that the
accumulator is fully charged and
the high-tension battery has been
replaced by a new one. He asks
whether we think thaf the set has
developed some internal fault.

present prevailing. The crackling
noises are probably  ‘‘ atmos-
pherics,” which are to be expected
during the summer months. If
when aerial and earth are discon-
nected the crackling disappears,
*“ atmospherics »* are most certainly
the cause of the trouble.

for a circuit diagram of a 2-valve
set, employintg a separate high-

-tension supply to each valve, with

a switching arrangement so that
one or two valves may be used
at will. He has available a double-
pole 2-way switch, a low-frequency
transformer and two valves, one

The symptoms given in our Some improvement may often be of ordinary general purpose type
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and the other a small power valve,
both having a similar filament
rating, all of which he wishes to
use.

A set fulfilling our correspondent’s
requirements was described in

cluded in the plate circuit of the
detector valve, whilst the appro-
priate high tension for this valve
is applied through the terminal
marked H.T.+1. With the switch
in position 2 the telephanes are

I

HT1®2

Cs 00f. HI @1

August 5, 1925

it should be switched off by its own
filament rheostat. Transformer
coupling is employed and provision
is made for grid bias so that the
power valve may be used in the
last stage with suitable values of
high tension and grid bias.

E. G. G. (TONBRIDGE) has a
2-valve receiver using a loose-
coupled circuit, with reaction on to

the secondary, a detector, and one
stage of low frequency. amplifica-
tion using transformer coupling.
Until recently the set has been
giving excellent results, being al-
most loud enough to work a loud-
speaker on the London station, and
giving most of the other British
broadecasting stations on telephones.
b No signals can now be received, and
LT all that is heard is a ticking
PN noise, varying with reaction setting,

B of th tch oh i the di o ete. Our reader wishes us to tell

'y means o e switch shown in the diagram either one or two 3 i

valves may be used without disturbing the separate H.T. battery him where the trouble is located.
tappings.—C.T.A. (Bournemouth).

H1O©

With a set which has been work-
ing correctly and suddenly ceases to
give signals, a -ticking noise only
being obtained, the trouble .is
usually located in the detector valve
circuit and most often in the grid
leak, which should be changed,
when we think the trouble will
disappear.

Wireless Weekly, Vol. 6, No. 5, and
we reproduce here the circuit em-
ployed. The switching arrange-
ment adopted is a very useful one,
and reference to the diagram will
show that when the switch is in
position 1 the telephones are in-

transferred to the plate circuit of
the second valve, the detector valve
still receiving the same high-tension
voltage as previously, whilst the
low-frequency valve is supplied
through the H.T. 4+ 2 terminal.
When the last valve is not in use
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Harris, M.1.R.E,, Editor of “The
Wireless Constructor,” Assistant
Editor of ** Wireless Weekly,” and
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all th: instructions needed in
building this set.
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working instructions, four pages
ol working drawings, three sheets
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their H&-]If:ctiun. full instruction on
soldering and wiring and many
other hints,
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OOD designs for port-
G able sets, a number of
excellent  commercial
models, and, above all,
derful summer, have combined
to make ‘‘outdoor wireless
more popular than ever before in
the history of broadcasting. This
popularit\, however, is far less
than it should be, having regard
to the technical progress that
has been made in the art, and
it is well, now that we are in
the midst of a holiday season,
to look into the reasons for this
situation.

a won-

A careful consideration of the
problem shows that the British
Broadcasting Company, more
than any other factor, is to
blame.  How many mwotorists
carry a portable set with them?
Put the question to the average
owner who has tried a portable
set on holiday and he will tell
vou the results are most dis-
appointing. The disappointment
does not come from lack of
strength of signals, for it is

comparatively easy to cdtain
good volume. The complaint is
not on the score of lack of

purity, for both sets and the

. transmission itself are good in

this respect. The trouble is
simply that the most interesting
parts of the B.B.C. programmes
start much too late.
Ungquestionably, Saturdays
and Sundavs are the days when
portable sets are most likely to
be used in the counttyside. Sun-
day, in fact, is often the only

day in which the busy man can
enjoy a quiet picnic. - During the
first part of the afternoon he
will probably be travelling, and
at half-past four or five he will
perhaps draw away from the
busy road to find some sheltered
and secluded spot for tea. At
five or five-thirty the portable set
will be unpacked and a tempor-

m; i}
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ary aerial rigged. Batteries are
connected, the valves light, and
the family waits expectantly.
The result? Nothing! All the
B.B.C. stations are shut down
between five-thirty and eight-
thirty p.m., and before eight-
thirty he will be on the wayx
home.

In "the early

dayvs  of* the

‘Britishi  Broadcasting Company,
when

limitations of staff and

Radio

¥

funds were serious matters, the
rlea of inabilitv to produce pro-
grammes during these hours
could be accepted. To-day, with
ample funds, the reason given
no longer satisfies.  Again, on
Saturday  afternoon, we find
greater continuity of programme,
but between the hours of five
p-m. and eight-thirty p.m. there is
little. to attract the portable sct
user. Take, for example, the
London programme for Satur-
day, July 11, At four o’clock
there was a short concert, after
which we had, following one an-
other, a talk bv Dr. Josiah Old-
field, a ‘' Garden Chat” by
Marion Cran, F.R.H.S., the
Children’s Corner, a little plav
by the pupils of Kelvin House
School, Ruislip, Children’s Let-
ters, and from six-forty to seven
a little music.  After the time
signal from Big Ben at seven,
came the weather forecast and
the first general news bulletin,
followed by a talk on Stockholm

by Mrs. Hugh Spender. Not till
seven twenty-five did we get
“ music,”” while at seven-forty
there was a talk on * Small

Craft *’ by Mr. W. H. Johnson.

All these items are, no doubt,

excellent in their special way, but

such a programme, quite t'\pxml

of a Saturday afternoon trans-
mission, is of little use to the
owner of a portable. set.  The

enjoyment of wireless away from
home can never become popular
while such items are the rule.
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8 The Effect of Valve Capacities
w f-Oscillatic
Yo on Self-Oscillation
o
; By J. H. REYNER, B.Sc. (Hons.], A.C.G.I., D.1.C., Staff Editor.
! . R o o o o o o o o .
. - :
{ ) Other Forms of Coupling
~ ’ Apart from the simple cases of magnetic
3] ) coupling considered in that article, however,
there are other methods of producing the neces-
) sary feedback or regeneration.  The coils may
U ) be direct-coupled as in the well-known Hartley
A low' consumption valve, ) circuit (Fig. 1), in which case the problem may
the B.T.H. BS5. 1 be treated by a simple modification of the mag-
netically coupled case.

B o o S S e e o o o 2 - w& . .
o - * Another very important form of coupling,

however, is the eclectrostatic feedback produced

SUMMARY :—The theory of regeneration by connecting a condenser between the anode
through the inter-electrode capacities of a valve and grid of the valve. This is a much more com-
is investigated, and it is shown that, at ordinary plicated case to deal with.

radio frequencies, capacity reaction only has a
small effect in a circuit which already contains
magnetic reaction.

Two Possible Conditions

There are, in practice, two quite distinct pro-
positions to be considered. The first is the case

At wery high frequencies, however, the capa- -
city reaction predominates, and under certain
conditions oscillation will be produced even with
the magnetic veaction in the wrong direction.

The conditions ave analysed for the two pos-
sible cases, one where oscillation is required,
and the other where it is undesirable, as in a
high-frequency amplifier, and it is shown that the
effects are quite different and distinct.

In last week’s issuc of Wireless Weekly (Vol.
6, No. 18) the theory of self-oscillation was dis-
cussed for the case of a valve employing mag-
netic reaction, and it was shown that there are

certain definite conditions governing the value Fig. 1.—The Hartley circuit—an example of a direct-
of the coupling required between the grid and coupled oscillator.
anode circuits of the valve, It was further

where the circuit is required to oscillate and is
actually assisted to do so, while the second is
the case where oscillation is undesirable.  This
latter condition, of course, is that obtaining in
a high-frequency amplifier, where the chicf
difficulty is to prevent the oscillations.

The two cases are somewhat different and will
be considered separately. We will first analyse ‘
the case where oscillations are desirable.

Capacity Coupled Oscillators
Consider a circuit such as ishown in Fig. 2.
Here there is a tuned circuit in the anode circuit
of the valve, and a coil Lt in the grid circuit.
Connected between the anode and grid of the

One of the Mullard dull-emitter valves. valve is a capacity Ci.

Now if the circuit L2C2 is set in oscillation,
shown that the value of the coupling was the voltage on the anode of the valve will vary
dependent on the type of valve employed, so in accordance with the oscillations. There will
that certain valves would oscillate more readily thus be a voltage applied across the condenser C1
than others. and the inductance L1 in series.

590
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This article should be read in

conjunction with the article on

‘“ Why one valve oscillates more
i easily than another,”” in last
; week’s issue.

Wireless Weekly

This voltage will divide into two portions, one
across Cr and the other across Li. This fatter
voltage will cause variations of grid potential,
which will set up variations of anode current,
and provided that certain conditions are fulfilled
these anode currents will be in such a. direction
as to maintain the oscillations in the circuit
L2C2. )

It is thus not necessary for the coils Lr and
Lz to be coupled magnetically in order for the
oscillations to be continuously maintained.

It is simply necessary for the voltages pro-
duced across Li to be in the correct direction
and of sufficient magnitude.

Conditions for Self-Oscillation

In the case just considered, the conditions.
required to produce oscillation are as follow :—

s——

Fig. 2.—A- capacity coupled oscillator circuit. The

capacity coupling is provided by the condenser C1, and

the grid to plate capacity of the valve, L 1and L2 being
arranged so as not to couple magnetically.

(1) The circuit L1Cr must be below resonance.
If Cr is made sufficiently large, it will tune with
L1 to the same frequency as that of the oscil-
lating circuit L2C2. If this happens, no feed-
back will occur, and if this value is exceeded the
oscillations will be damped out instead of being
sustained, so that Cr must be kept small,

This is the upper limit of the capacity.

(2) The capacity Cr must be greater than a
certain critical value. For the circuit shown in
Fig. 2 this critical value is given by

WiC, = Lz 4+ C2Ry,
P
where R is the resistance of the oscillating
’ circuit, .
r; is the internal impedance of the -
valve,

59L

u
E
z The Marconi general purpose bright
i emitter valve, type R.5.V.
$ :
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P is a complex expression involving
the amplification factor p,
o = 27 x frequency.

It will be seen that the expression is of the
same form as that which was deduced last week
for the mutual inductance required between the
two coils L1 and Lz if they are magnetically
coupled together.

It follows, therefore, that the capacity reaction
required depends upon the valve characteristics
in a similar manner to the maguetic reaction,

Magnetic and Capacity Reaction Existing
Together

If the coils Lt and Lz are magnetically
coupled and the condenser Ci is also connected
i circuit, both forms of reaction will be
obtained. The effect produced by the two reac-
tions will be in the same direction, i.e., the capa-
city reaction will assist the magnetic reaction if

[ I
~o!Cris less than T

Inter-Electrode Capacities

The capacity Cr may be the inherent capacity
between the anode and grid of the valve. This

The Maullard D.06 valve.

capacity is very small, being of the order of
10 uuF. Various types of valve have grid-anode
capacities ranging from about 5 uuF up to
15 pul, while the stray circuit capacities will
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probably increase the effective capacity up to 20
or 25 {ulu.F.

This capacity, under normal conditions, is well
below the limit given above, so that the capacity
rcaction would assist the magnetic reaction.

At ordinary radio frequencies (within the broad-
cast band) it will not, with normal circuits, be
sufficient to produce oscillations by itself,
although any undue increase in the inter-circuit
capacities will readily bring this factor into
prominence.

Practical Example

Consider a practical case of an oscillator such
as Fig. 3 operating at 750 kc. (400 metres). The
grid and anode coils are both 100 pH, and the
anode coil is tuned with a goo pupF condenser,

A mutual inductance of 20 uH between the
coupling coil and the grid coil will produce oscil-
lation. :

Then if the valve capacity Cm 1s to assist the
magnetic reaction, Cm must be less than about
550 puuF. The upper limit thus does not enter
into the calculations.

On the other hand, the capacity required to
produce self-oscillation without any magnetic
reaction is 55 ppF, so that the valve capacity
alone is insufficient.

Cnr
iF-

re-

500/4/15
-
7
!Da,uli
M =20 u o \QQQQJ
100uH (INCLUDING
COUPLING COIL)

Fig. 3.—The practical form of oscillator circuit
discussed in the text.

We see, therefore, that the magnetic coupling
is assisted by capacity coupling, but is not over-
whelmed thereby.

Effect of Higher Frequencies

1f the tuning condenser is reduced to 125 uuF,
however, giving a frequency of 375 kc., the
capacity coupling required is only 20 puF.

Hence at higher frequencies the valve will
oscillate more readily, and at ultra-high fre-
quencies the capacity reaction preponderates over
the magnetic. At the same time the upper limit
of Cm decreases rapidly asthe frequency increases.

1t may be remarked in passing that the high
upper limit of Cm is solely due to the very small
value of the grid inductance.
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It will be seen later that if this value is
increased considerably (as is often done in H.F.
amplifier circuits), the upper limit of Cm becomes
comparable with that of the valve itself.

E.g., if the grid coil was made 1,000 pH
instead of 100 uH, the upper limit of Cm would
be less than 5o puF.

Tuned Grid Circuit

If the grid circuit is tuned and the anode
untuned, then it can be shown that the condi-
tions for self-oscillation are similar to those with
a tuned anode circuit.

Thus it will be seen that at ordinary broad-
cast frequencies the capacity reaction assists the
magnetic reaction but is usually insufficient to
cause oscillation by itself. As the frequency is

A low-capacity type of valve in which the grid
.and the plate leads are brought out at opposite
ends.

increased, however, the capacity reaction pre-
ponderates, and’at very high frequencies (short
wavelengths) this factor becomes of the highest
importance.

Oscillations in Amplifiers

We now come to the second of the two cases
previously mentioned, that in which oscillation is
not required. This condition arises in the case
of a valve amplifier which is supplied with
current at a certain frequency. In some cases it
is found that self-cscillation occurs at the particu-
lar frequency which is supplied to the amplifier,
and the set becomes unstable.

It can be shown that under certain conditions
energy is fed back through the self-capacity of
the valves employed, and this will produce con-
tinuous oscillation. The difference between this
case and the case of self-oscillation should be
noted carefully, as it is rather important,

Not Free Oscillations

In the case of a valve amplifier there is a
certain energy being passed through the ampli-
fier at a given frequency. Some of this energy
may be fed back through the capacity of the
valves and will so serve to increase the input.
This process is cumulative, and the result is that
the set oscillates at the frequency which is being
supplied.

In the case of a valve having a tuned circuit
connected thereto, however, free oscillations
occur in the tuned circuit and feedback will occur
at the frequency of such oscillations, provided
the capacity coupling is small enocugh.

In the latter case, however, self-oscillation will
not occur unless the value of ithe capacity
exceeds a certain critical value, in order that the
losses in the oscillating circuit may be made up

(Concluded on page 595.)
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SOME SELECTIVE COUPLING DEVICES

By A. D. COWPER, M.Sc., Staff Editor,

With the advent of more broadcasting stations in the already well occupied broadcasting band
it becomes increasingly important to aim at selectivity in receiving sets.
aspects of the question with which Mr. Cowper deals, and practical suggestions are given.

There are two

XA

-
i

LA O N @ N XA

HILST it is now a comparatively easy
Wmatter to obtain a high degree of special

selectivity, i.e., selectivity «irected solely
towards the elimination of a single unwanted
station on one wavelength, by means of a series-
acceptor trap of low-loss design arranged across a
semi-aperiodic aerial primary inductance, and also

LOW~LOSS SECOVOARY
NO/8 or 20 LNWAMEL
AIR SPACED /6 70 THE

WGH. 60-70 TURNS.

Fig. 1.—Practical details of a selective aerial coupling.
An alternative tapped primary coil is shown below.

a degree of general selectivity sufficient torseparate
distant stations which are more than the usual
limit of approximately 10 kilocycles apart, the
problem of obtaining that degree of general
selectivity which will also permit of tuning out
a loud local station (when used with an effective
outside aerial), so that distant telephony stations
can be listened to with any degree of comfort
and enjoyment under favourable circumstances,
is of a very different order.

Local Interference

In an endeavour to achieve this feat under con-
ditions of very severe local interference, the
writer has been carrying out a number of ex-
periments with various types of selective loose
couplings. and with arrangements in which an
attempt has been made to eliminate largely the
direct capacitative coupling that is found to be
quite serious under such conditions. Whilst the
problem set is not vet completely solved (i.e.,
the reception of Cardiff at good loud-speaker
strength 13 miles from the London station with-
out any interference from 2L0), a sufficient
degree of selectivity is ytelded by these methods
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of coupling to make it worth while to pass on
the suggestions to the serious experimenter, who
will find in this field wide opportunities for
interesting experiment. There is generally ample
material to work on, in the way of local interfer-
ence ; in default of this it is an easy matter to fit
up a buzzer-activated interference circuit close to
the receiver, coupled with the aerial lead-in, but
shielded from direct action on tuned secondary
circuits.
Aerial Couplings

For maximum signal strength the optimum
arrangement was found by the writer (Wireless
Weekly, Vol. 6, Nos, 11 and 12) to be a com-
bination of a low-loss secondary, tuned by a small
parallel capacity, with a fairly loose-coupled
*“ semi-aperiodic ’  primary, i.e., a primary
which is only roughly tuned by tapping points
every five or ten turns, and not of any particular
““lowdoss "’ design. The natural frequency of
the resulting aerial circuit had to be adjusted to
a little higher than the frequency of reception for
best results. If too exactly tuned, reaction
requirements became prohibitive.

Maximum Selectivity

For maximum selectivity, however, an even
roughly tuned aerial brings in so much signal
energy over a fairly wide belt, that a weak
distant station has no chance at all, on account
of shock excitation, with a loud local station on

D FILAMENT
VuRNISHED GIRCUIT,
CARD [llstors
LBONITE BLOCK.

2%

_L‘ £BONITE TUBE.

Fig.2.—Hlustrating the filter circuit coupling
suggested by the author.

RoroR.

an adjacent wavelength. We must accept here
an inevitable weakening of the signals, and
detune the aerial so considerably that the local
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interference does not reach this stage of strong
shock excitation at all, and trust to making up
in the amplifying circuits what we lose here in
signal strength. ' v
Eliminating Capacity Coupling

A suggestion is therefore given (Fig. 1) for
a very small, ‘‘ aperiodic ’’ aerial coil, arranged
so as to give loose-coupling to a low-loss
secondary, and in particular to avoid, as far as

possible, casual capacity couplings with the
aerial. A purely magnetic coupling is aimed at

(as in another circuit suggested by the writer in
Wireless Weekly, Vol. 6, No. 14). Either a
“small spider-coil (a very narrow basket-coil wound
on a slotted cardboard former of small size) may
be used, inserted in the filament circuit end of
the secondary tuning inductance, or else a small
tapped solenoid, which need not be of a low-
resistance type, arranged toi slide backwards
and forwards or to rotate at a distance of a couple
of inches from the lower end of the same induct-
ance. In the first case there is only the stray
capacity effect between the edge of the narrow
coil and the first few turns of the grid inductance
on the filament side; in the latter case the capacity
couphing is also a minimum, and some choice is
available as to degree of magnetic coupling.

Reducing Grid -Damping

In order to reduce as far as possible the natural
damping of this first grid circuit, a definite nega-
tive grid-bias should be given by a small grid-
cell bridged for H.F. by a large fixed condenser.
The writer has pointed out recently the relatively
enormous effect of this in reducing natural grid-

Grid Induclances

W Well Separated and at Right-angles
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damping, particularly when {as in this case) a
small inductance is the sole load in the anode
circuit.

Intervalve Filter-Circuit Coupling

Here very great care must be taken; firstly, to
eliminate all direct magnetic back-coupling with
the A.T.I., etc.; secondly, to minimise direct,
aperiodic, capacitative coupling between the
anode and the subsequent detector valve. The
first is effected practically by very eareful spacing
of components and wiring : short leads direct to
the inductances, and arrangement of the latter
precisely at right angles (rather than at the con-
ventional ‘‘ neutralising angle > of around 6o
degrees, which varies with every inductance), and
in the form of a T in the same plane. For the
same reason the second grid circuit tuning con-
denser should be mounted well away from the
first.

Sacrificing Signal-Strength for Selectivity

At a sacrifice of something like one-half the
available signal voltage, the second valve is
tapped across only one-half its tuning inductance.
The author has recently drawn attention to the
high degree of damping exerted on its grid circuit
by a detector valve operating with leaky grid
condenser in the normal way, amounting te the
equivalent of some 50 to 6o ohms series H.F.
resistance inserted in the grid circuit. By tap-
ping across one-half the inductance, this damping
is somewhat reduced, at the cost of signal
strength it is true (as actual measurement brings
out), but the primary of an oscillation transformer
linking it with the anode of the preceding valve

1

Aberiodic Pri; 002 uF -[—
lberiodic Primary ]
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Fig. 3.—The circuit suggested by the author for extreme selectivity.
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can now be arranged strictly symmetrically at the

centre of the grid inductance, so eliminating
almost completely the unwanted capacitative
coupling.

Eliminating the Local Station

The effectiveness of this heroic measure became
apparent in actual trial; with full power of the
local station applied to the first valve in a circuit
as shown here, with the second grid inductance
tuned to the same wavelength, but with the coup-
ling primary coil at right angles so that the
magnetic coupling was zero, the local station was
reduced to a whisper in the ’phones.

Compactness of Inductances

Fig. 2 gives a suggestion for practical con-
struction of the coupler. A split secondary wind-
ing' of go turns of No, 22 d.c.c. on a 3-in. dry
cardboard tube, and a very small 8g-turn spider-
coil primary tapped at Nos. 30, 40, 50, 60, 70
and 8g, to give the necessary range for the short
broadcast waves, pivoted precisely in the centre of
the former inductance, the tappings being con-
nected to a selector device (made up of well-
spaced valve sockets) on a small panel at one end.
Switches of ordinary types should be avoided in
such circuits. Since the damping effect of the
valve is always present, and compactness in this
inductance is very important to avoid casual
magnetic couplings, there is no great advantage
in making this secondary inductance of the ultra-
low-loss type. The high turns-number is implied
by the weakening of the coupling in the split

THE EFFECT OF VALVE CAPACITIES
ON SELF-OSCILLATION.
(Concluded from page 592).

so that there are two conditions to be complied
with.

In the case of an amplifier, on the other hand,
the only condition is that the capacity shall be
less than a certain value, in order that the
voltages produced across the grid coil may be in
the right direction.

Constant Input

This will be more readily understood when it
is remembered that the input to an amplifier is
approximately constant.  Hence the smallest
amount of feedback will make the input bigger
than it was before, and this will cause increased
regeneration, so that the effect is cumulative and
self-oscillation is produced.

In the case of an oscillating circuit, there is a
certain loss at each oscillation. Unless the feed-
back is sufficient to overcome this, each succeed-
ing oscillation will not be bigger than it was
before, and the oscillations will, in time, die
away.

Spurious Oscillations
that free oscillations
but

This does not mean
cannot occur in a high-frequency amplifier,

595

Wireless Weekly

winding, and the reduced casual capacity effect;
as shown, the coupler covers from some 200
metres (1,499 kc.) up to well over 500 metres
(509.6 kc.), with a low-minimum .oocozg pF
tuning condenser, :

Practical Ultra-Selective Circuit

Fig. 3 indicates a type of extremely selective
circuit utilising such coupling devices. This is
quite a practical circuit for specially selective
work, though not advisable for ordinary family
broadcast reception. Spacing and arrangement
is all-important, if the high standard is to be
maintained. Reaction control is by varying the
tappings and coupling in the oscillation trans-
former alone, though the setting will naturally
depend on the aerial coupling. Magnetic reaction
from a small coil in the detector valve anode
circuit on this intervalve coupling might also be .
tried.

Actual Results

On trial, under the extreme conditions of inter-
ference indicated above, Petit Parisien and ad-
jacent relay stations came in at nearly L.S.
strength on the three R valves, without 2LO,
and Bournemouth at good L.S.:strength, free
from EPondon. Cardiff and Manchester could be
read, but not in comfort, The “ general’’
selectivity was, of course, of a very high order;
control was decidedly tricky, and a wavemeter
was almost essential in handling it. Tt is given
here mainly as a specific suggestion for experi-
ments in ultra-selectivity by loose coupling.

U - g [

such oscillations will, in general, be due to stray
circuit and coil capacities, and will not, as a rule,
be at the same frequency as the incoming
signal.

Such oscillations will be governed by the laws

just stated, whereas the regeneration at the
signal frequency is controlled by somewhat

different conditions.

Conditions Necessary for Feedback

The condition for regeneration in an amplifier,
therefore, is simply that the capacity shall be
less than a certain value.

It is possible to examine all the possible types
of circuit and to find out what the critical value
is in each case, and this will be done later
in a continuation of this article.

It will be found that there are only four cases
in which feedback is possible, and that for three
of these the conditions to be fulfilled are the
same.

It will further be shown that the effect of the
capacity is quite different from what it is gener-
ally supposed to be, and these points will be
illustrated by numerical examples.

{In a subsequent issue Mr. Reyner will give a
further article on this subject, in which he will
discuss typical circuits.—ED.]
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Broadcasting
2 from KFI

‘e

FI, which has grown since
K1922 from a so-watt home-
made station into a g§-kw.
super-station, is now located on

the roof of the Packard Motor
Car Building, Los Angeles.

Transmissions are carried out
every night from 6.45 to 11
¢’clock, and from 10 to 11 o'clock
on Tuesday, Saturday and Sun-
day nights (local time) special
programmes are given.

Three separate rooms are
needed to house the control,
generator and transmitting equip-

Top — The six - wire
T-type aerial in use at

KFI.

Centre — The reception
or waiting room pro-
vided for the convenience
of the artists. Note the
Western Electric cone-
type loud-speaker sus-
pended from the ceiling.

Below—The operator at

the control panel. The

transmitter is seen in
the background.

ment, a minimum of three opera-
tors being required.,

The transmitter, 16 ft. long,
9 ft. wide and 7 ft. high, enclosed
in a wire cage in the transmitter
room, is made up of six, units
controlled from dials sct in
adjoining panels. Two 250-watt
oscillator valves are used, a zo0-
watt speech amplifier, and two
250-watt modulator valves. The
amplifier employs two water-
cooled power valves, in which the
glass is welded by a new process
to a copper composition snout.

Three generators supply the
current for the operation of the
transmitter, a spare set being
held in reserve in cases of emer-

gency.

|
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Some Further Notes on Straight-Line
Frequency Condensers

By SYLVAN HARRIS.

The straight-line frequency condenser is becoming popular in
America where the stations are allotted positions in the broad-
cast band on a frequency basis.
Mpr. Sylvan Harris discussed the advantages of this type of con-
Here he deals with some further points which have

denser.

arisen in connection with its use in tuning radio circuits.

When the dial reading of the condenser is a maximum the position of the plates of the three
types of condensers is shown on the right; reading from left to right these are: (i) circular
plate, (ii) square law, (iii) straight-line frequency.

In our issue of July 22

F ot tttrtttttttttttttttttttbttttttt

[ R e e e e e e g

|

N a recent issue of straight-line frequency condenser, confusion in connection with the
Wireless Weekly especially on its connection with  straight - line frequency con-
(July 22, Vol. 6, the average user, the broadcast denser.
No. 18) a rather listener.
comprehensive arti- During the last year and the - Calibration
cle was presented year previous we saw consider- The main trouble will be. as
on the straight-line frequency able confusion in the condenser  fir 44 I can discern the fut'ure
condenser, which explained vari- situation, which was originally getting the condensers to fur
ous questions being raised as to  stirred up by the ‘‘low-loss nih the('st‘raight-lin‘e calibration

its operation and advantages. In

engineers.”’ Later on, there was

,m . . . .
of the relations existing between
600 the consumer and the manufac-
1500 7 turer will enter here, and it is -
1400 . well to point out that the radio
100 fan must not expect or demand
- too much,
1200 o
1106
B // Minimum Capacity
ES Im_ LA Nearly all users of variable
%00 g condensers in the past have in-
§ 800 L sisted that the condensers have
S » & very low minimum capacities.
2 0 — Y
s 600 Pt Naturally, the manufacturers
- .
have given them what they asked
500 for, regardless of whether or not
400 they asked for the best thing.
; ’ ' The fact is that the insistent
0 5/ 220 36 4 50 60 p S 9% (00 radio fans decided that they

DIAL SETTING

Fig. 1.—A calibration curve plotted by the author for a straight-line
frequency condenser.

that article the principles only
were discussed. In this article
I will endeavour to talk in a
somewhat general fashion on the

more confusion in connection
with the straight-line wavelength
type of condenser, and, it is very
likely, this year we shall see more
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be
The question

which  will  undoubtedly
claimed for them.

wanted to cover the wide broad-
cast range in one step, without
having to bother with tapped
coils. It just simply had to be
done—so it was done. It was
done by making the minimum
capacity as small as possible, so
that the total capacity ratio of
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the condenser should be as great
as possible.

A Difficulty

The main point is that the
radio fans will naturally continue
to ask for low minimum capa-
cities, and if the manufacturers
attempt furnishing it they will
not be able to build straight-line
frequency condensers which will
have a perfectly straight-line
calibration.

In Fig. 1 we have the calibra-
tion curve of a straight-line
frequency condenser  recently
measured by the writer,  Over
the greater part of the dial range
the calibration is perfectly linear,
but a microscope is not required
to sec the bend at the upper end
of the curve. This is due to the
efforts of the manufacturer to
produce a sfraight-line frequency
condenser with a very low mini-
mum capacity.

Crowding on the Dial

A low minimum capacity could
have been produced without
destroying  the straight-line
characteristics of the condenser if
the maximum capacity of the
condenser had been small, but it

was to the manufacturers’
interest to make this a .0005
microfarad condenser, as this

size is probably the best seller.
It is for this reason that the cali-
bration curve of the condenser
shows the appreciable bend at the
high dial settings. _

But, at best, the curvature is
not great enough fo cause the
user any alarm.  The curve is
certainly  straighter throughout
its whole length than the curve
for a circular platc condenser ;
moreover, the curvature is so
small that it will not produce any
appreciable crowding on the dial.

Incorrect Procedure

I should like to call attention
right here to the incorrectness of
determining the  straightness of
the calibration curve by measur-
ing the capacity at different dial
settings, and then calculating the
curve. This is the method that
many experimenters will use, as
a few have already done. It is
incorrect for the reason that it
does not take into consideration
the operating conditions. A
condenser is always used in com-
bination awith a coil and other
associated apparatus. The capa-

city, inductance and resistance of
the associated apparatus will
have some influence on the
operation of the condenser, so it
is correct to make measurements
only under the same conditions
as apply in actual practice.

Curve by Calculation

If this method of measuring
the capacity and calculating the
curve is used, the calibration
curve will generally not be a
straight  line.  Take, for in-
stance, the curve shown in this
article. It is straight over its
major portion.  This curve was
obtained by measuring the fre-
quency of a driver exciting a cir-
cuit containing the condenser and
a coil. The writer attempted to
plot the curve by measuring the
capacity and performing the cal-

8

August 12, 1925

such conditions, just in the same
way as the resistance of a wire
rises when its cross-section
becomes very small. The tuning
circuit of the radio receiver
should be so designed that it is
not necessary to tune so low on

the condenser.  This can be
accomplished by using slightly
larger condensers and slightly

smaller coils. To tell the truth,
the writer is more inclined to the
.001 uF condenser and the 100
microhenry coil, especially in the
simple types of sets, than to the

general practice of using very
small - condensers and large
inductances.  This is for two

important reasens, viz., the high
resistance of large coils, and the
high resistance of the condensers
when the plates are almost all
the way out.
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Fig. 2.—Curves showing the difference in the readings of the condensers
tuning two H.F. stages, as the frequency is varied.

culations, and a decided curve

resulted.

Practical Aspects

The radio fan must regard
carefully the practical side of the
question.  Many  straight-line
frequency condensers will pos-
sibly be put on the market dur-
ing the coming season which will
have characteristics like this one.
The slight curvature should not
deter the radio fan from buying
them or using them. Even
with a slight curvature he will be
surprised to find the relief that

comes when tuning in the short-

wave stations,

H.F. Resistance at Low Dial
Settings

In a previous article T inti-
mated that it is not well to tune
on a variable condenser with the
plates nearly all the way out.
The reason for this is that the
resistance of the condenser rises
to relatively large values under
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A Disadvantage

There is a point in connection
with straight-line frequency con-
densers which may be of con-
siderable interest. Although the
writer has not yet made any
measurements of the resistance
of straight-line frequency con-
densers, he suspects that the
resistance of this type may rise
much more rapidly as the plates
are turned out of mesh than
docs the resistance of the cir-
cular plate type. This is for the
reason that the cross-section of
conducting material in the plates
is so much reduced in attaining
the straight-line shape of plate.
I have noticed the effect of this
increase in resistance when using
a straight-line frequency con-
denser in a regenerative receiver,

Increased Resistance
When the condenser plates were
turned out about three-quarters
of the way, it was found impos-
sible to make the set oscillate
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without either raising the plate
voltage or adding turns to the
reaction coil.  This was prob-
ably .due to the increased resist-
ance of the tuning circuit, which
was not changed excepting for
the substitution of the straight-
line frequency condenser for the
circular type.

Dial Calibrations

A great deal of confusion may
arise among the users of straight-
line frequency condensers on
account of their ‘* left-handed ”’
construction, as it might be
called. Many will say that the
dials read backward when used
with this type of condenser.
This is not so, because most of
the manufacturers will design
their condensers to open in such
manner that the dials will read
100 when the plates are entirely
out of mesh.

The reason for this is very
easily understood with the
aid of . the illustrations in

the 'heading. Here the three
types of condensers are shown,
set for a dial reading of
100. The number 100 is the
maximum or largest number on
the dial. Therefore, it is obvious
that the conditions in the tuning
circuit for which the condenser 1s
particularly designed should also
be maximum. This means that
at 100 on the dial the capacity
should be maximum for the
straight-line capacity type, the
wavelength should be maximum
for the straight-line wavelength
type, and the frequency should
be maximum for the straight-line
frequency type. In the last type,
to obtain the highest or maxi-
mum frequency, the condenser
plates should be all the way out
of mesh.

‘Funing Two Stages

We have now to consider how
the straight-line frequency con-
denser acts in radio frequency
amplifiers.  Everyone is more
or less acquainted with the way
in which the settings of the dials
change. Take any receiver, for
example, which employs two
stages of radio frequency amplifi-
cation. We will not consider the
condenser - connected (o the
antenna coil, for the logging of
this dial is influenced somewhat
by the action of the primary con-
nected to the aerial and earth.
But if the H.F, transformers

tunéd by the other two con-
densers are tdentical, and if these

two condensers themselves are
identical, they should log at
identical points for all wave-

lengths.
Measurements

Nearly all of us know that this
is not usually the case, generally
because of differences in the
inductances of the coil.  Small
differences in the capacities of
the condensers would not, in
most cases, account for the great
difference in the dial readings.
To investigate the matter a
simple oscillator acting as a
driver for a simple measuring
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results are shown in Fig. 2,
wherein the curves for the three
different types of condensers are
shown. To visualise this curve,
the reader should think of the
second and third dials of his
three-dial tuncr. The dial read-
ings of one of the dials are shown
at the bottom, and the differences
between the dial readings are
shown vertically at the left.

Greater Effect at Low Frequencies

Many have noticed that often
the difference is at the long wave-
lengths, decreasing gradually as
we turn the dials to the short
wavelengths.  This is the case

shown by the curve marked

Members and officials of the Sheffield and District Wireless Society

assembled on the oceasion of their field day. Reception tests with a

Supcr-heterodyne in picking up transmissions from another party
were carried out.

circuit was employed. In 1his
measuring circuit were included
two coils which could be thrown
in and out of circuit by the
double-pole double-throw switch,
putting the one or the other n
series  with a thermo-galvano-
meter and a condenser, The
two coils were purposely made
slightly different in inductance,
so that. when the condenser
plates were all the way in, there
would be an appreciable differ-
ence between the dial reading
taken with ene of the coils in
circuit and the reading with the
other coil in circuit.
Measurements were taken with
this arrangement for the three
types of condensers, viz., circular
plate, straight-line wavelength
and straight-line frequency. The
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straight-line capacity ”’ in the
figure. In many other cases,
however, the difference between
the dial readings increases again
at the lower end. This is due to
excessive coil capacity in the
H.F. transformers.

The variation 1s not as great
when the straight-line frequency
or wavelength condensers are
used and, furthermore, the law
of variation is not linear as is the
case of the circular condenser.
The curves show as straight lines
in the figure because the curva-
ture is extremely slight when the
coil capacities are small. To be
exact, the  curves  marked
¢ straight-line wavelength ’’ and
straight-line frequencv '’ are
combinations of straight lines and
hyperbolze.

3
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A Missionary Journey

HAVE just returned from a journey,
the object of which was to convert a
case-hardened sceptic into an enthu-
siastic wireless man. The said
sceptic, Glumpson by name, lives at
‘the delightful little town of Shrimp-
ville {Almost-1f-Not-Quite-On-Sea). What I mean
is that when you are on what is called the front

and his wife
seemed rather put out . . .

.+ « « Glumpson

the sea appears to be about five miles away.
You can reach it by walking along the pier, and
if the day is hot the distance will seem even longer
before your journey is over. Anyhow, I had
just done an unusually hard spell of work, and
feeling, in the circumstances, rather run down,
I sent a postcard to Glumpson bearing the words,
‘“ How about a week-end? ’’ Some people are
very slow in the uptake. Glumpson, I fear, is
one of these, for the next morning I had a wire,
*“ Delighted. Will arrive five this evening.”” Lest
there should be any doubt left in his mind as to
my intentions, I telegraphed gt once that 1
regretted the misunderstanding, that the whole
of my household was stricken with hay fever, and
that I had already left for Shrimpville.

Padding the Hoof

I took with me a wireless set, of whose per-
formances I am not a little proud. When I show
it to friends I always pat it lovingly and say,
** This is the fellow with which I receive KDKA,**
Being, as you know, a George Washington by
nature, I add mentally, ‘*‘ When 2LO relays him.”’
Anyhow, it is a very good set, constructed upon
the well-known Goop-Wayfarer lines. Arriving
at Shrimpville I expected to find Glumpson await-
ing me in his Rolls-Royce. Naturally the fellow
was not there. The only taxi available looked
like a second-hand tin kettle and sounded like
several all at once when it got under way. Of

27

600

otti

5

ngs
by the way

course, it broke down just outside the station, so
1 had to pad the hoof for ten miles, carrying the
wireless set and my suit-case. Glumpson swears
that it is not more than a quarter of a mile—but
then, he has not walked it burdened as 1 was.
Anticipation

Both Glumpson and his wife seemed rather put
out about something when I arrived. 1 do not
know what it was, but possibly they had had a
tiff with their neighbours or something of that
kind. As I believe always in introducing a
cheery atmosphere at the earliest possible moment,
I slapped Glumpson heartily on the back and
addressed a stream of airy badinage to his better
half. After a little time I succeeded in rousing
them from their gloom, and things began to look
better. I then broke it to them that 1 had
brought a wireless set with me, and that I pro-
posed to give them a demonstration that evening.
I threw out a hint or two about this, and eug-
gested that they should ask two or three people
in after dinner to participate in the revels. '

Erecting the Aerial

Meantime, I explained, we must needs erect
an aerial. I had brought a coil of wire with me,
and a short reconnaissance disclosed the presence
of a particularly handy tree. 1 told Glumpson

oy 7 <A //P \\ W
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.+ « I remained suspended and helpless . . .
that his part was to climb the tree, carrying the
end of the wire in his teeth. He demurred at
once, saying that he would far rather see an
expert do it, and that he felt sure that as a novice
he would make a mess of the job. Nothing would
move him from this attitude; so, groaning
inwardly, 1 peeled off my coat and prepared for
the worst. It was a nasty kind of tree. There
were low branches first of all which enabled
you to clamber without much difliculty for the
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first few feet. Then the trouble began. That
tree, as [ told Glumpson later, had been neglected.
There were branches everywhere. As you pulled
yourself up you hit your head against one, and
then found that your neck was wedged tightly
into a fork, whilst you could not find a satisfac-
tory hold for either hands or feet. Yet by a dis-
play of real British bulldog grit I arrived, at the
end of a quarter of an hour or so, at the top,
where the proverb tells us there is always room.

inm

It was I who plied pick
and shovel .

That proverb is a lie. There was not room. So
little room was there that I lost my footing, and
if an obliging branch had not caught in my
braces | should have crashed to earth. As it
was, I remained suspended and helpless like a
fiounder at the end of a fishing rod, crying aloud
to Glumpson to come aloft at once and release
me, He came at last, but just before he got
there my braces gave way and the ground flew
up and hit me.

Sympathy

Mrs. Glumpson screamed like anything, but I
picked myself up and hastened to reassure her
that no bones were broken. It is curious how
hard a woman can be at times. ‘I don’t care
two hoots about your bones,”” she said. ** Just
look at my calceolarias.”  Certainly I had
squashed a few of her mangy flowers, but they,
as I told her, would soon grow again.

Toil

Undaunted I braved that tree once more, and
fixed the end of the aerial wire well and truly.
Still undaunted, I climbed on to the roof of the
house and secured the other end. As Glumpson
refused even to bury the earth plate, it was I who
plied pick and shovel like any navvy. When I
had done all this and was being brought round
with a little refreshment, Mrs. Glumpson'asked
sweetly whether the process must - be repeated
every night if you had a wireless set. ‘‘ If so,”
she said, ‘‘ I shall certainly get Horace—Glump-
son answers to Horace—to take it up; it would
be so good for his figure.”” Being by this time
quite past explanation, I merely smiled wanly,
and said that Horace looked as if a bit of hard
work might do him good.

Atmospherics

Then we went in, and having washed, brushed,
donned a boiled shirt, cussed it, and dined, I
turned to wireless once more. Very carefully I
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connected up the receiving set. Just as I had
finished there -was a ring at the front door bell
and the first party of revellers was shown in.
All of them were strangers to wireless. I switched
on and proceeded to tune in. . . . *“ Crrrrrrash,
crackle, fizz, crrrrrump,” remarked the loud-
speaker. *‘I am afraid,” I said, *‘ that atmo-
spherics are rather bad to-night.”” My remarks
were drowned by a perfect roar {roth the loud-
speaker, followed by a noise like the casting
downstairs- of an entire dinner service.

“ The music is beautiful,” said a flapper, ‘* but
I don’t think they keep very good time. It
would be very difficult to dance to it.”’

The Ships that Pass in the Night—

In desperation 1 twiddled my knobs until I
had got 21.O. The strains of a foxtrot came
through, despite the crashes and bangs, so -well
that the whole company instantly took the floor
and began to dance. After about ten bars the
loud-speaker said ‘‘ Honk.”’ It said it very em-
phatically indeed. It then paused for a fraction
of a second and bellowed ‘‘ Honk-honk-honk-
hoooot, honk-honk-honk-hoooot.” ‘¢ That,” 1
explained, when I could make myself heard, ‘“is
a ship upon the high seas calibrating.” ¢ If only
it would go honk-honk-hooool-honk ; honk-honk-
hoooot-honk,”’ said the Aapper, ‘ we could waltz
to it, but as it is it doesn’t fit in with auything."

—And Induction

Pale but determined I switched on once more,
and tuned in to 5XX. The music was there all
right, and the party got going once more. But
hardly had they made three steps when a voice,
loud and clear, said through the loud-speaker,
‘“ Of course, she is quite a good cook, but she
will overdo the onions in her salads. And, by the

. . . “The music is beautiful,” said a flapper . . .

way, did you dine with the Glumpsons last Tues-
day? Oh, my dear, such a ghasily evening.”

We Part

Hastily I switched off. I had noticed one or
two telephone lines knocking about when I
rigged up the aerial, but it had never occurred
to me that this kind of thing might happen. I
told the revellers that the set had been struck
by lightning, and that the entertainment was now
at an end. The Glumpsons were still suffering
from the hump at breakfast iime next morning,
and as I cannot bear dismal people I left by an
early train.

WIRELESS WAYFARER.
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What I Saw

in American
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AST week I described my visit to the Bureau
of Standards, at Washington, from which
city 1 proceeded to Pittsburgh, carrying
letters of introduction to the Westinghouse Com-
pany and to the engineer in charge of the
Experimental Station at East Pittsburgh. 1
arrived in Pittsburgh about midnight, and next
morning set about finding the way to the West-
inghouse works. It did not take me long 1o
discover that East Pittsburgh is about twenty-
five miles from the city of Pittsburgh, necessi-
tating a further train journey. Pittsburgh itself
cannot be called a beauty spot, and its imme-
diate surroundings are uninspiring. Being the
centre of the coal and iron districts, it is
thoroughly dirty, resembling in this respect some
of our North of England towns similarly situated.
East Pittsburgh is situated in a valley, and con-
sists almost entirely of the Westinghouse Com-
pany’s big works, these occupying practically
all the available building space. On the hills
around are dwelling houses for many of the
factory hands, although a great number of the
employees travel to and from the city daily.

A pair of wireless masts on the factory build-
ings suggested that the KDKA station might
be there, but on inquiry I found that  although
the original KDKA station had been situated in
this building, it was now a mile or two away on
a hilltop. After sundry formalities (which gave
a clear indication of the difficulties of any un-
authorised person trying to enter the works), I
was ushered into the office of the superintendent
of broadcasting, Mr. C. W. Horne.

C

Broadcast Pioneers

The Westinghouse Company are naturally
very proud of their pioneer work jn broadcast-
ing, and they claim that station KDKA was the
first to send out regular broadcasting pro-

Michigan Boulevard, Chicago, outside station KYW,
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further

American tour,

experiences during his
and tells of a
remarkable new loud-speaker.
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grammes. Mr. Horne took me into the studio
at the works and explained that much of the
broadcasting Irom KDKA is carried on in con-
junction with one of the Pittsburgh newspapers,
the studio for this purpose being situated in the
city itself. There were no remarkable features
about the works studio, but I was interested in

e microphones used, which are of the condenser
type, with the first amplifier situated in the same
casing as the microphone itself. Receiving sets,
by the way, are mot manufactured at this plant,
- the factory at East Pittsburgh being devoted
almost exclusively to heavy electrical engineering
work.

Some Aerial Facts

After a short round of the works we climbed
into a car and started for the experimental station
on the hill. After a number of gradients, which
made it perfectly clear why American motor-cars
usually have high-power engines, we reached the
location of the KDKA station—a high plot of
ground with a fine view of open country all
around.  All the ' transmitting apparatus of
KDKA—both for the long and the short wave—
is situated in a small brick building, the appear-
ance of which is familiar to every reader of this
journal from photographic reproductions. The
main aerial of the 3og-metre broadcasting set is
of the sausage type and has a triangular flat
top, a large counterpoise radiating from the
building in which the apparatus is situated. The
lead-in for the jog-metre aerial is similar to that
I have previously described for the short-wave
transmitter at this station, and the aerial ammeter
has to be read from the station building by means
of field glasses.

A Strange Experiment

While T was visiting the station the afterncon -
programme was going ouf, and I noticed that
the aerial ammeter read 37 amperes! Although
it wag a dry, sunny day it was possible with a
piece of wire held in the hand to draw from a
nail in the wooden pole supporting the counter-
poise a quarter-inch high-frequency arc, from
which one could hear every sound transmitted
from the studio.
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Located around the field are a number of tall
poles bupportuw copper tube aerinls of the type
I deseribed in my article on short-wave work,
while in a small wooden framework is a still
shorter tube aerial, used for the very short-wave
work, such as five- to fifteen-metre tr ansmissions.
The bu11dm itself is very neatly laid out, but
is not gener 1l]v so tidy as would appear from
the photowrﬂphs you have seen, for the apparatus
is being constantly changed, the station being
purely 01 an experimental character. In the
bascment are the power transformers, dynamos
for filament lighting, and other power plant.
Othier details 1 have given in my previous article
on the short-wave \\()11\111g of ‘this station.

In Chicago

From Pittsburgh 1 travelled
very active broadcasting centre.
miles of Chicago there are more
stations than d” the British main and relay
stations added together. As this series of articles
is confined to visits to experimental and research
laboratories, I must reserve particulars of the
Chicago stations for another place. Several

to Chicago—a
Within thirty
broadcasting

The Edgewater Beach HoteI: Chicago, well known
as station ** WEBH.”

Chicago wireless people 1 met in New York,
and one of my first visits was to Mr. F. W,
Silver, whose work in connection with super-
heterodyne receivers is well known everywhere
in the United States.

Later in the day I visited the laboratories of
Mr. J. Elliott Jenkins, who has been responsible
for the design of several broadcasting stations
in. the Chicago district. Mr. Jenkins has a con-
siderable consulting business in radio, and one

of the best equxpped prxvate laboratories 1 had
the opportunity of seeing while in the United
States. In Mr, Jenking’ labomtor\ he and his
assistants were busily working out the details
of a new five-kilowatt broadcasting station which
is being designed for the Zenith Company, the
firm who supplied the wireless apparatus for the
‘“ Bowdoin ”’ of the MacMillan expedition, on
which J. L. Reinartz is now operating the short-
wave set. In this, as in many other laboratories
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[ visited, [ was shown a good amount of work
of a confidential nature which cannot be described
here,  OF things that can be mentioned, however,
I would like to refer to the very ingenious
toroidal coil designed by Mr. Jenkins, and now
being marketed bx a4 Chicago radio firm,

An Interested Experimenter

The problem of winding a toroidal coil of the
spaced type is to prevent the inner turns touching
one another without a large amount of insulating
and  supporting material  being used.  Mr.
Jenkins has succeeded in producing a toroidal coil
of exceedingly low high-frequency resistance and
self-capacity, in which no two turns touch,
although the minimum of insulating material is
used. In this laboratory I had the opportunity
of examining a number of American Commermally
built sets in detail, and in comparing their
mechanical and electrical characteristics.

Mrs, Elliott Jenkins, who is English, is a very
keen ** radio fan,”” and assists her husband in
a great deal of his work. Before her marriage
she was well known to British playgoers as Miss
Alexandra Carlisle, having plaved with Tree on
a number of occasions. Now she can manipu-
late a millilammeter with the best of us.  Sic
Transit Gloria Mundi.

From Chicago, which was the farthest west I
visited, the next journey was back eastward to
Schenectady, known to every wireless enthusiast
as the location of WGY, the General Electric
Co.’s broadcasting station. I had expected to
find Schenectady a busy manufacturing town after
the style of TPittsburgh, and was agreeably
surprised to find it a charming old-world little
town with bul onc manufacturing plant, the
General Electric Co.’s works on the outskirts.
Schenectady itself is, for an American town, very
old, the first settlers having built their homes there
in the seventeenth century.

G.E.C. Research Laboratories

The General Electric Co.’s research laboratories
occupy a large, many-storeyed building, and are,
I should venture to think, unrivalled in America
in the completeness of their equipment. A large
portion of the building, of course, is devoted to
non-wireless research, but in the wireless section
are engaged many scientists whose names are
known throughout the world. I was particularly
interested in a new loud-speaker recently developed
by the Generai Electric Co., the inventors being
C. W. Rice and E. W, Kellogg. This
loud-speaker is not vet on the market but is
now being manufactured for the autumn season,
when it will be sold, so far as I can gathes, for
about $z200 (£40), a price which at first will
seem to you to be high, but is not so great when
you consider that the amplifier, a three-valve
affair, is built into the same cabinet as the loud-
speaker and is included in the price.

H.T. and L.T. from Electric Light Mains
In the United States, where there is practically

a single voltage (110) and periodicity (50 cycles),

it is possible to design a-good deal of electrical
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equipment for wide sale to run off the electric
light mains. This loud-speaker, or rather the
amplifier connected to it, is made up so that by
plugging into the nearest lamp socket you can
provide the current for both high tension and low
tension from the mains. Obviously this is a
great advantage. It is no exaggeration to say
that T was astounded with the quality, purity
and general reproduction of this instrument, and
the General Electric Co. were only too anxious to
show me its capabilities. For example, they
arranged for a lady pianist to play a grand piano
in the main studio at WGY while I listened in a
smaller sound-proof studio to the reproduction,

Piano Reproduction
This was arranged by picking up thepiano music
in the main studio by means of the ordinary studio
microphone used at WGY (this is of the condenser
type), amplifying the microphone current in the
main amplifier and then, instead of putting ‘‘ on

the air,”” current was fed to the Rice-Kellogg -

loud-speaker in the studio in which I was listen-
ing. After the intensity adjustments had been
made it was practically impossible to distinguish
that one was not listening to the grand piano in
the same room.

Following this, a passage from a book was read

in the main studio. A minuteortwo later the same
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man came into the room and read the same
passage standing in the position of the loud-
speaker. One then had an excellent opportunity
of judging the absolute clarity and fidelity of
reproduction. Fuller technical details will be pub-
lished shortly in this paper, but I can state at
once that the loud-speaker is of the hornless type,
the main portion being a cone about nine inches in
diameter, the cone being vibrated by means of a
coil floating in a strong magnetic field. The
edges of the cone are held in a rubber ring to
give flexibility.

Reproduction of Low Tones

Having heard such excellent reproduction, 1
was anxious to find why it was so greatly superior
to the best loud-speaker I had previously heard.,
Careful investigation showed that the secret lay in
the perfect reproduction of very low tones, which
usually come out badly in any loud-speaker. To
demonstrate this Mr. Kellogg produced a number
of musical notes by beating metal above deep’
glass jars, thus giving low booming notes, very
rich in low tones.. On the ordinary type of the .
loud-speaker (of which there were several in the’
laboratory) these notes came out quite different
from the original sound, whereas on the Rice- .
Kellogg these were reproduced with perfect

fidelity. (T'o be continued.)
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MEMBERSHIP OF THE LE.E.

The following statement has been
received from the Institution of
Electrical Enginecers and expresses
their views on the recent discussion
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the Press indicates that

there is some misconcep-
tion as to the eligibility of ‘wire-
less engineers for membership of
the Institution, and it is there-
fore necessary to state that it is
possible for an engincer to be-
come a member of the Institu-
tion with qualifications of a
purely wireless nature.

R ECENT correspondence in

The A.M.I.E.E. Examination

For the admission of wireless
engineers to the class of Asso-
ciate Member (A M.I.LE.E.), it is
necessary, in addition to the
possession of adequate profes-
sional experience for a period of
at least two years, in the case
of those who do not possess an
exempting examination qualifica-
tion, or do not submit a satis-
factory thesis, to pass the
AM.LE.E. examination in the
following subjects :—

(r) English Essay or Transla-
tion from a foreign language.

(2) Applied Mechanics.

(3) Heat, Light and Sound, or
Inorganic Chemistry.

(4) Electricity and Magnetism,

(5) Wireless. and High-Fre-
quency Engineering.

The Committee of the Wire-
less Section of the Institution
have recently considered the
above syllabus and they are of
opinion that it represents the
minimum amount of professional
knowledge which a qualified
wireless engineer should possess.
No conditions are laid down by
the Institution as to how or
where an applicant may have oh-
tained his training.

Class of Graduates

For others who are unable to
pass the examination there is
provided the class of Graduates,
but jt must be pointed out that
admission to this class does not
confer any professional standing,
the requirements being a good
education and employment in an
engineering or sclentific capacity
in the applications of electricity.

In order to become a member
of the Wireless Section of the
Institution it is necessary that
the member of the Institution
shall be actively engaged in the
study, design, manufacture, or
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operation of wireless or high-fre-
quency engineering apparatus.
The meetings of the Wireless
Section are not, however, con-
fined to members of the Section,
but are open to all members of

- the Institution.

It has also been stated that
the Committec of the Wireless
Section consists nearly always of
the same body of men., This is
not the case, as the rules of the
Section provide for the retire-
ment of one-third of the ordinary
members of the Committee cach
year. -

Some  valuable suggestions
have emerged from the recent
correspondence and will receive
the careful consideration of the
Wircless  Section  Committee,
more particularly as regards the
type and number of papers read
and as to increasing the activi-
ties of the Wireless Section out-
side London.

As  regards the suggested
formation of a new Society, the

. Wireless Section Committee con-

sider there is no need for it,
because, as indicated abowe,
wireless engineers .can obtain
membership of the Institution,
and amateurs are already catered
for by the Radio Society of Great
Britain,
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THE NATURE OF FADING
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A corner of the research department of the Bureau of Standards
showing some of the apparatus used for recording signal strength.

‘ ADIO is very much con-
Rcerned just now with what
is called fading. The termtis
probably an inaccurate one; it
simply refers to the fluctuations of
intensity of signals received from
distant stations. It is not so
likely to trouble you if the sta-
tion is within 50 miles, but from
that distance up to about 200
miles it is a genuine obstacle to
satisfactory signal reception,
Scientific Progress
The spotlight of radio pro-
gress is indeed revealing fading
as its chief enemy, For many
years fading played a minor role,
but this waxing prominence of
fading is a relative matter. It
is not that fading is any worse
than it ever was, but that other
enemies to perfection of radio
reception have been yielding to

the onslaught of scientific and
experimental progress. We have
been finding out what to do

about interference of various
kinds; that caused by other
transmitting  stations, electric

power lines, radiating receiving
sets and even atmospheric dis-
turbances, but we have not yet
found how to prevent or to sub-
stantially mitigate the irregular
variations in the intensity of
radio signals known as fading.
There is a ray of hope.
rapidly finding out many things
about fading and its causes, and
such knowledge is the usual pre-
liminary to finding a remedy.

Broadcast Crowding

It is interesting that radio
broadcasting has been estab-
lished just in the border-line ter-
ritory between the low - fre-

6os
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By J. H. DELLINGER, Ph.D., Chief of the Radio
Division of the Bureau of Standards.

Dr. Dellinger’s reputation for careful and accurate
work in radio research is world wide.
the apparatus used in these tests was described by
Myr. Harris in‘“ Wireless Weekly *’ for Aug. 5, 1925.

Some of

0
quencies {or long waves), which
show little fading, and the high-
frequencics {or short waves),
which fade badly. Very prob-
ably you have noticed that the
shorter. wave broadcast stations
generally fade more than those
on longer wavelengths, This is
important when you consider the
problem, a perennial and serious
one, of finding frequencies to
assign new broadcast stations,
finding places to put the increas-
ing dribe of would-be broad-
casters.  They cannot go to
lower {requencies, because below
the broadcast range the ether
channels are few and they are
not available; they are pretty
well taken by ship and other
radio telegraphic use.  Broad-
casting might go to higher fre-
quencies, on the other hand, as
the number of ether channels
there is practically ualimited, if

it were not for the unreliability

introduced into radio reception
by fading.

Fading on High Frequencies

For the immediate future,
therefore, broadcasting is in a
straight-jacket in the band of fre-
quencies which now confine it.
It is difficult to see how more
broadcast  stations can  be
crowded into this limited band
without destreying one another.
Perhaps the solution to that pro-
blem is general acceptance of the
view of those who maintain that
there are too many stations
already and that the multiplica~
tion of stations is economically
unstable. I have strayed from
my main subject, only to point
out that a happy and complete
solution of some of our most
practical radio broadcast pro-
blems will be attained when we
conquer the fading  which
troubles broadcasting on the
higher frequencies.

.
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Causes of Fading

I said that the causes of fading
are becoming known, and a most

fascinating thing it is to study -

what happens to a radio wave
in travelling from the transmit-
ting station to the listener. What
happens depends on the fre-
quency, or wavelength. With
low-frequency . waves there is
little or no fading. Radio was
not formerly troubled . with
fading, simply because radio
work was done on waves of
lower frequency than those which
are now used for broadcasting.
The American amateurs were the
only exception to this, They
operated on frequencies above
1,500 kilocycles (or wavelengths
below 200 metres), and it became
increasingly recognised among
them that their received signals
were subject to peculiar and in-
explicable  fluctuations.  The
mystery was why their signals
should vary in this unaccountable
manner while other radio signals
did not.

Tests on Fading

In order to determine the facts
about these fluctuations the
Bureau of Standards organised a
systematic series of tests,
tending over a year, by a large
group of amateurs, It was
demonstrated that on these fre-
quencies fading occurs at night
and not in the daytime, that the
average received signal strength
is much greater at night, that
fading is worse the higher the
frequency, that weather condi-
tions do not markedly affect
fading, and that the amount and
nature of fading are not charac-
teristic of either the locality of
the transmitting station or of the
receiving station. From these
facts (and others—see publica-
tions: 4 Study of Radio Signal

Fading, Bureau of Standards
Scientific  Paper No. 476, and
Radio Signal Fading Pheno-
mena,  Journal Washington

Academy of Sciences, Vol. II,
p. 245, June 4, 1921) it was pos-
sible to derive the following
explanation of fading :-—

The Heaviside Layer

In the daytime the radio waves
go out from the transmitting sta-
tion attached to, and sliding
along, the ground, just as the
electric current comes into our

@
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homes sliding along the wires.
The waves do not penetrate very

- far up into the air because of

the presence of a sort of electri-
cal screen or barrier produced
by the action of sunlight on the
atmosphere. At night, however,

_ this electrical screen disappears

and the radio waves can pene-
trate into the very rarefied upper
parts of the atmosphere which
are permanently in an electrically
conducting condition. The radio
waves then slide along this upper
conducting part of the atmo-
sphere in just the same way that
they slide along the earth’s sur-
face in the daytime, with this
difference :— .

In sliding along the carth’s

remarkable
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waves have developed.  Know-
ledge has accumulated, and it has
verified and extended this expla-
nation. We now know that there
is a zone, somewhere between
50 and 150 miles around a trans-
mitting station, in which fading
is greater, and average signal
intensity is less than at either
greater or less distances.  This
is the main explanation of so-
called dead spots. In this same
zone fluctuations of the direction
from which the waves reach the
receiving station occur. Some
of these direction shifts give a
direct demonstration of the fact
that the waves travel in the upper
atmosphere. Some of the most
changes in signal

"A photograph taken at the Bournemouth Station.
down-lead is seen on the right and the land line connecting the
studio with the transmitter on the left.

surface in the daytime the waves
are rapidly absorbed by the trees,
buildings and other obstacles
they meet, while in sliding along
the upper atmospheric conduct-
ing surface at night they are free
from this, and go much greater
distances. So the short waves,
which should go farther theoreti-
cally, because they are of higher
frequency, really do go farther at
night.  But this upper atmo-
spheric conducting surface is not
smooth ; it is rough and turbulent
like a wave-tossed sea, and these
variations give rise to the fluc-
tuations of received signal in-
tensity which we call fading.

Some Curious Phenomena

All of this, the investigation
and the conception of the expla-
nation I have described, was in
1gzo. Since then, broadcasting
and the use of the very short
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The aerial

intensity, fading and wave direc-
tion occur daily during sunrise
and sunset. As the earth’s
daily rotation makes the surface
of separation between daylight
and darkness swing over a given
locality, the radio waves travel-
ling in the upper atmosphere are
actually tilted down and rapid
and peculiar fading and direction
changes occur. For certain very
short waves it appears that there
is an clectrical conducting sur-
face in the atmosphere which
facilitates their transmission over
great distances in the daytime,
just as happens to other waves at
night.

Work on this subject along
these lines is in progress all over
the world, and there is an
organisation, the International
Union of Scientific Radio Tele-
graphy, for the promotion of
such research.
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HE work of the
Triennial Confer-
ence of the Inter-
national Astrono-
mical Union, held
at Cambridge last
month, is divided up into 31
“ Commissions,”’ each dealing
with distinct subjects of astrono-
mical investigation and each hav-
ing its own members and presi-
dent.

Time Signals

That dealing with all questions
»f time, including, of course,
wireless time signals, is No. 31,
La Commission de I"heure,and in-
cludes distinguished astronomers

from all parts of the wvorld, pre-:

sided over by our own Astrono-
mer Royal for Scotland, Pro-
fessor R. A. Sampson, F.R.S.

The first morning’s sitting was
devoted mainly to formal business
and to an account by M. Baillaud
of the method of time determina-
tion adopted in the Paris Obser-
vatory -and its transmission from
FL and LY wireless stations.

The suitability, adequacy or
superfluity of the existing trans-
mission programmes were Sys-
tematically discussed, and whilst
no formal resolutions were passed
the conclusions arrived at weré
substantially as follows :—

The semi-automatic code, in
which the time signal consists of
a single dot at the end of each
of three consecutive minutes
(known as the old Paris code), is
recommended to be dropped alto-
gether. This involves the can-
cellation of the 9.0 a.m. signal
from YN, 10.45 a.m. FL, and
10.45 p.m. FL as supcrfuous.
The 820 a.m. YN Rhythmics are
also to be cancelled.

Six Dot-Seconds

The ONOGO automatic code
in which every 1oth sccond is
indicated by a dot, each of its
three minutes ending in three
dashes (known as the Inter-
national Code), to be altered in
the manner recommended by the
British Horological Institution,
i.e., by the substitution of six dot-
seconds for the final dashes, and

to be transmitted at morning and |

at night, preferably with an in-
terval of twelve hours between
them, but whether at 8 or g a.m.
and 8 or g p.m. is left to the
discretion of the Bureau de
Uheure.

The above morning and even.
ing transmissions to be followed,
after an interval of one minute,
by Rhythmic signals commencing
at the precise instant of G.M.T.,
consisting of 306 beats in five
minutes, the beat beginning each
minute, {.e., the 1st, 62nd,
123cd, 184th and 24s5th to be of
half-second duration, with a cor-
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sists of the usual detector and
low-frequency valves with special
short-wave coils. He has been
working on 15 metres, 40 metres
and go metres, although the
latter has been left alone lately
owing to the unsatisfactory
result it has given compared with
those of the other two wave-
lengths. The transmitting appa-
ratus is worked on 100 Mhatts,
the aerial being of the cage type,
60 ft. high and 50 ft. long.

On August 1 and again on
August 2 he was successful in
picking up and communicating
with Mr, Edmundo Guevara, of

L . e 4

The transmitting equipment at Braybrook from where the programmes
from 3LO, Melbourne, are sent out.

rection "to be published promptly
by the issuing observatory.

* % =1='
AMATEUR  Another triumph was
WoRrks  achieved in amateur

CHILE. . wireless communica-
tion on the night of

“July 31, when direct contact was

obtained  between Chile and
London.
This feat has been accom-

plished by Mr. J. A. Partridge,
2KF, of Wimbledon, who was
the first amateur to establish two-
way communication in 1923 be-
tween America and England.
Mr. Partridge’s receiver con-
607

Vilvum, Chile, whose call sign is
CH:LE]. Mr. Partridge pre-
viously had been working with
two New Zealand stations, 4 AL
and 4 AR, and one of these in-
formed him that there was a
Chilean station wanting to speak
to him on g0 metres.

This is the first amateur talk
which has taken place between
the two countries.

Mr. Edmundo Guevara, who
is a former student of Bradford
Technical College, sent a mes-
sagre through Mr. Partridge to
Professor  Midgeley, of that
college. o

(Concluded on page 613.)
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A view of the C station, showing the drive circuit on the left ‘and the
power amplifiers on the right. The tuned amplifier circuit is shown
in the middle, the aerial inductances being at the far end.

N connection with
the recent summer
meeting  of  the
Students’ Section of
the Institution of
Electrical Engineers
a very enjoyable day was spent
inspecting the Marconi Co.’s
stations and works. The party
visited the transmitting station
at Ongar (North Weald) in the
morning, whence they proceeded
to Chelmsford, and were enter-
tained to lunch there by the com-
pany. The afternoon was spent
in a hasty inspection of the
Chelmsford works, followed by a
visit to the receiving station at
Brentwood.

The Ongar Station

The transmitiing equipment is
situated at North Weald, be-
tween ELpping and Ongar, on
high ground, and is at prescat
divided into three groups known
as the A] B and C stations
respectively.

Each group has its own acrial
system and transmitter, but is
supplied ‘with power from a com-
mon source.

The A station has two trans-
mitters working on the  same

aerial (as described later), one to
Paris on 3,800 metres (78.9 kc.)
with a power of 8 kw., and the
other to Berne on 2,900 metres
(103.4 kc.) with a power of
15 kw.

The B station works to Canada
(Glace Bay) and New York on a
wavelength of 5,000 metres (60
ke.), the power being 3o kw.

The C gtation works to Austria
(Vienna) and Spain (Madrid and
Barcelona) on a wavelength of
4,350 metres (68.9 ke.).

Power Supply

The power for the station is
derived from a common power-
house at a central point on the
site. The prime movers are of the
semi-Diesel type direct couplzd to
240'volt D.C. generators. These
generators charge a floating
battery, which supplies current to
two motor generator scts giving
alternating current at 500 volts,
3350 frequency.

This alternating current s
stepped up to 1,000 volts by

means of static transformers,

and is distributed at this pressure
tc  the wvarious transmitting
buildings.

In order to maintain the volt-

608

August 12, 1925

BRRC

SRR

The ONGAR
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Another view of the C station showing the signalling keys in the
foreground. The closed circuit condensers, composed of sheets of
metal hung vertically, can be seen on the left.

age constant, a ‘‘ booster ' is
connected in between the battery
and the motor generators. This
is a small D.C. motor generator
set af which the voltage is con-
trolled by the current flowing in
the circuit. By this means the
voltage is kept constant under all
conditions of load.

The battery serves, in emer-
gency, as a temporary stand by,
and is capable of running the
entire station for about three
hours,

Control

The control of the trafhic for
the whole system is in the hands
of Radio. House, in Wilson
Street, Lo?xdon, E.1. Here the
outgoing traffic is sent by land-
line to the appropriate transmit-
ting point, where the telegraphic
currents operate relays and so
cause the transmitter to radiate.
The principal American traflic is
transmitted via Carnarvon, all
other traflic being sent via one of
the Ongar groups.

All the reception is carried out
at Brentwood, and the s‘gnals
are relayed to Radio House
where they are ‘ written up.”’

There is thus no actual operat-

609

ing at any of the stations, all
the traffic being handled at Radio
House.

The Transmitting Equipment

Owing to the courteous assist-
ance of Mr. N. C. Rackstraw,
the officer in charge at Ongar, we
are able to give very full par-
ticulars of the equipment of the
three stations. ' ‘

The general principle of the
transmitting plant is the same at
all three stations, and it will be
best to consider the system as a
whole and to discuss the separate
stations afterwards.

All the transmitters operate on

the ‘“independent drive > prin-
ciple. There is one main oscil-

lating  circuit, of comparatively
small power. The oscillations
produced in this circuit are ampli-
fied by a bank of power valves,
all connected in parallel, and the
resulting currents are applied to
the aerial circuits.  The principle
is illustrated in Fig. 2.

By this means the frequency of
the oscillations in the aerial cir-
cult, and, therefore, the wave-
length radiated, is absolutely in-
dependent of the aerial circuit
itself, and is therefore practically




Wireless Weekly

The aerial lead-up at the B station.
wires can be seen in the foreground.

dead constant. Unless this system
is adopted the swaying of the
aerial In the wind causes minute
variations in the frequency, and
this is sufficient to upset the ad-
justments at the receiving end.
This may seem remarkable, but it
will be seen later that the
receivers are adjusted to cut off
it the frequency varies more than
100 cycles, which is only o.1 per
cent. at a frequency of 100 ke.
(3,000 metres).

In every case a coupled aerial
circuit is employed; that is to
say, the oscillations are first intro-
duced into a closed circuit, which
is weakly coupled to the aerial
circuit. This not only assists in
maintaining the frequency cen-
stant but also tends to eliminate
the radiation of harmonics.

Absorption Circuits
A very ingenious arrangement
in use on all the transmitters is
the absorption circuit.  With
high speed signalling it is essen-
tial that the commencement of a

The ends of the earth screen

signal should be sharp and crisp,
quite apart from the steadiness of
note which is desirable at any
speed of working.

It was found that the sudden
variations of power from full lead
(key down) to no load (key up)

From ODrive Circoit

Auxil iary Contact
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were apt to cause fluctuations of
the supply voltage which produced
variations in note and signal
strength.

Absorption circuits are there-
fore arranged which take power
from the line during the spacing
interval,

Steady Signals,

There is thus no appreciable
fluctuation of power, and the
signals remain very steady. Any-
one who has listened to the trans-
missions from Ongar will have
noticed the clear cut beginning .
and end of the signals, produced
by this meaas.

The actual absorption circuits
consist of one or more valves
arranged across the main H.T.
supply, the grids of which are
normally kept positive by means
.of a small 240 volt generator, and
the valves thus absorb power from
the mains. When the key is de-
pressed this positive voltage is
removed, and oscillations are
applied to the grids through a
condenser from a -small coil,
called theé negative inducing coil,
coupled. to the tuned grid circuit
of the amplifying valves. The
grids of the absorbing valves then
rapidly build up to a negative
potential, and the valves become
non-conducting,

The power is absorbed partly
in the valves, but mainly in a
resistance mat in the anode cir-
cuit. This mat has a resistance
of about 15,0c0 ohms, and is cap-
able of carrying 1 amp. A skele-
ton diagram showing the principle
of the absorption circuits is given
in Fig. 1.

M Main
Amplifier
Panel
—.

2 Negative Inducing Coil

on Key
\ Mark Res/stance
Space \l
' AT Supl|
+7 \~ _’WP y
\J

240V

Absorbing Volve

Fig. 1.—IMlustrating the principle of the absorbing valves.
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Keying Arrangements

The keying nrrangements ;are
also out of the ordinary. The
oscillating circuit in the drive
oscillator 1s coupled to the grids
of the bank of amplifying valves
and the keying is arranged to
operate on this circuit.

The arrangement is shown in
Fig. 3. There are two couplings
from the oscillating circuit, and
these couplings are arranged in
opposition, and are normally
balanced out so that no voltage is
applied to the grids of the
amplifying.valves,

When the key is depressed,
however, one of these couplings is
short-circuited, so permitting the
power to be transferred to the

amplifiers.
The ¢ A’ Station
The A station contains two
transmitters of the type just
described.  The Paris set com-
prises the following :—Drive

panel, two rectifiers, one oscilla-
tor; main panel, four rectifiers,
four nscillators, one absorber.

Aerial current, 30 amps., 103.4

Berne set comprises :-—
Drive panel, two rectifiers, two

Wireless Weekly

oscillators ; main panel, four recti-
fiers, four oscillators, three ab-
sorbers, Aerial current, 40
amps., 78.9 ke.

The aerial system at the A station.
shows the tuned grid coil of the power-amplifying valves.
from the independent drive oscillator.

the drive circuit itself.

611

The earth screen can clearly be seen underneath.

The upper picture

The winding round the outside is the coupling
The fine wire used shows the relatively small power handled in

.
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As has been stated, both these
sets are worked on the same
aerial by an ingenious use of the
properties of coupled circuits.

extreme conditions, one when the
currents are flowing in the same
direction at any instant, as shown
by the full arrows in the figure,

Awgust 12, 1925

The two aerial circuits are each
tuned to a frequency intermediate
between those of the transmitters,
and the coupling between Lt and

- Drwve Oscieearor

Fig., 2.—The skeleton circuit of the transmitt

The Split-Wave System
If two circuits are coupled
together, it is found that there
are two frequencies to which the
system may be tuned.

AmpLiriEr

independent drive.

and the other when the crrrents
are in opposition, as shown by the
dotted arrows.

These two conditicns corre-
spond to the two possible fre-

7

The coupling units employed in the split wave system at the A station.
The closed circuit condensers can be seen in the background.

Consider the two circuits in
Fig. 4. The circuit L2 C2 has a
certain effect on the circuit L1 Cr
through the mutual inductance
between the coils.

= |§

i

Drive Circvit b
Fig. 3.—Illustrating keying arrange-

ments.

It will readily be understood
that this effect depends upon the
direction of the currents in the
circuits.  There will be two

quencies at which the system will
tune.

The method of applying this
principle at Ongar is shown in
Fig. 5. There is a closed circuit,
L1 Ci, coupled to the aerial cir-

cuit. Each circuit contains two
additional couplings, M3, Mgy,

M3 and M6, which introduce the
energy from the two transmitters,

One transmitter is coupled by
means of M3 and Mg, and the
other through the couplings Mg
and M6. The coupling M6, how-
ever, i3 reversed, so that in this
case it is the second frequency of
the aerial system which is brought
into play.
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HT.

AeriaL. Circurrs

ing arrangements at Ongar, illustrating the principle of the

L2 is then adjusted until the two
tuning points (which appear one
on each side of the frequency to
which the circuits were origin-
ally tuned) correspond with the
frequencies of the two trans-
mitters.

The system works well in
practice, the chief disadvantage
being the interdependence of the
two sets. In the event of a fault
on one sect great care has to be
taken, in tracing the fault, not to
disturb the working of the other.

The Aerial System

The aerial employed is a twin
cage 750 leet long, supported
from two towers 300 ft, high. An
earth screen is employed in place
of the earth, consisting of ten
wires 3o ft. apart, 3o ft. above
the ground, on each side of the
aerial. The wires are supported
from insulated triatics carried on
small towers. The wires them-
selves are not insulated from the
triatics as this was found to give
less tendency to screen oscillation,
The earth screen extends beyond
the aerial for a distance equal to
half the length of the aerial.

The “B?* Station
This is the station employed for
working to Canada and America,
and comprises a drive circuit of

= —n

2 7N
c :/) L L, ‘(\ C, =
’

o ~

Fig. 4—Two magnetically coupled
circuits.

two oscillators, the H.T, being
supplied from the main panel,
and not from a separate rectify-
ing system, as in the case of the
other stations,
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This latter panel consists of ten
rectifiers, and ten oscillators, with
an auxiliary panel carrying three
absorbers.

This set was using the new
valves with molybdenum anodes,
which operate at a red heat—a
somewhat alarming sight to any-

ft. long, carried on two towers
300 ft. high. The far end is car-
ried over the tower and down
towards the earth to increase the
natural wavelength.  Although
this decreases the effective height,
the increase in radiation efficiency
due to the working wavelength

R

Three of the new M.T.7a valves having molybdenum anodes working
normally at a red heat,

one used to the more common
nickel anodes.  These valves
(M.T.7a), though little, if any,
larger than the wusual type
(M.T.6), arc rated to dissipate
skw. The aerial current is 140
amps. at 6o ke.

Aerial System

The acriai consists of a 6-wire
age 20 ft. in diameter, 2,200 ft.
long. It is supported on three
towers 300 ft. high, being carried
over the top on a large porcelain
insulator. The far end is led down
again and connected to the
counterpoise through a tuned
circuit, the aerial thus being of
the Alexanderson multiple earth
type.

The counterpoise arrangements
are similar to those at the A
station.

The *G*°
The C station is similar in most
respects to the B station. It com-
prises a drive panel carrying two
rectifiers and two oscillators, a
main panel of ten rectifiers and ten
oscillators, ‘and three absorbers.
The acrial current is about 100
amps. at 68.9-ke.

Station

being nearer to the natural wave-
length more than counterbalances
this decrease,
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Wireless News in Brief
(Continued from page 607).

EMPIRE
WIRELESS.

Marconi,
presiding  recently
over the annual
meeting of Marconi’s Wireless
Telegraph Co., said that during
recent tests carried out for four
days and four night communica-
tion was maintained with Aus-
tralia and Canada during all the
time of sending.

MacMiLLAN
EXPEDITION.

Senatore

Two further
English amateurs
have been in touch
with the MacMillan Polar Ex-
pedition, one of them having re-
ceived signals in Manchester and
the other in Camberley. A 2o0-
metre wave was being used, but
the signals are stated to have
been neither clear nor steady.
They were received about mid-
night.

Mr. Goyder, of Mill Hill, was
-again in communication with the
Expedition on July 31 and
August 1 in the early morning.
Signals were then strong, and it
was reported that the two ships
in which the Expedition is sail-
ing, the Peary and Bowdoin,
were lashed together in a dense
mist. We understand that the

s
oupIIn
ﬁeu'e’}.,se%

Transmitter2 Transmitferl

Fig. 5.—A shkeleton circuit of the *“ split-wave*’

arrangement

employed at the A station.

The earth screen is similar to
those at the other stations, viz.,
ten wires 30 ft. apart on each side

The aerial is a twin cage 1,450 of the main aerial,
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Expedition will transmit on 20
metres daily from 6 p.m. to
1 a.m. and on 37 metres from
I am to 6 p.m,



" Wireless Weekly

Assistant Ldifor

August 12, 192§

8 Random Technicalifies e

Some Notes of Interest to the Experimenter and Home Constructor.

next quarter’s electric light

bill will amount to! When
you have had two Dbattery
chargers going continuously for
about three weeks you begin to
realise that you cannot get some-
thing for nothing in these com-
mercial days. This is by way
of introduction to those people
who are fortunate enough to be
able to have a long holiday, that
even if you charge up your
accumulators fully before you
leave they will want a good
charge at the end to bring them
into condition again.  Before
leaving for the States I charged
up every kind of accumulator on
hand (those who have seen my
laboratory know that this means
quite-a few), yet on my return I
found they all needed attention;
some, indeed, having lost a good
portion of their charge.

I AM just wondering what my

When recharging  batteries
after a long interval you will find
it by far the safest plan to test
the specific gravity and not to
rely too much upon the fact that
all cells are gassing. One large
battery, for example, was on
charge for a time equivalent to
the usual full charge, and was
gassing from the cells in what
appeared to be a satisfactory
way. I tested the specific
gravity and found it was not
up to the proper mark, and so
left the battery on charge
another twelve hours, at the end
of which period it showed the
correct reading, and indeed the
plates appeared in a distinctly
better condition than before,

* * *

I often meet people who, in
spite of regular warning from
those who know, persistently dis-
regard this point of deterioration
of accumulators when not in use.

1" frequently hear people say,
““ Oh, I haven’t had my accumu-
lator charged for a couple of
months. You see, we have been
away and we have not used it!”’
Such people are very disap-
pointed when they find that after
a year, or even less, their accu-
mulator is practically worthless.
Regular charging and a regular
topping up with distilled water
to make up for evaporation are
not for faddists, but for every
man or woman who wishes to

your set, or, indeed, hcld near to’
the needle any object which has
been cut, turned, or in any way
fashioned from brass rod, and
notice the deflection. You may
find that one end of the con-
denser spindle is strongly mag-
netic and the other is not.
Other spindles will show mag-
netic effects at each end. This
question of magnetic brass may
be of very great importance in
short wave apparatus; indeed,
since Mr. Collinson, of the Col-

A new photograph of the lead-in arrangements at Daventry.

keep their wireless accumulator
as it should be kept.
% *

Every now and then in wire-
less we come up against some
astounding fact that we have not
met before. Do you know, for
example, that practically every
piece of brass rod is magnetic?
Take a compass needle and hold
it near any brass terminal on
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The
wires attached to the ring are connected to the circle of earth plates.

linson Precision Screw Co., de-
monstrated this fact to me re-
cently I have been doing & lot
of hard thinking.

* * %

You need not think that school
text-books are wrong, and what
you have been taught about
magnetic metal is erroneous;
there is a simple explanation of
this rather astounding fact. It
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is that a certain proportion of
‘ron  is  mixed with  the
brass so that it may be drawn
into rod easily. It is possible
to obtain non-magnetic brass,
but I believe that it is not so
easy to machine, and would cer-
tainly be dearer.

Before I went to America I
was under the impression that
our valve fitting (i.e., the four
pins fitting into four sockets)
was distinctly better than the
American, and now that I have
to accustom myself to fitting
valves into my own scckets after
a couple of months ¢of using
American valves, I am not so
sure about it. The old Ameri-
can metal sccket was thoroughly
bad from the capacity point of
view, but all the best sockets
are now made of insulating ma-
terial and have a very low self-

capacity. It is extremely con-
venicnt 1o be able to push the
valve into the socket and give
it a twist so that the catch
engages. with the notch just as
onc does with an electric lamp
socket and electric light bulbs.

The slight twist at the end of
the motion makes a rub on
the pin contacts, and, indeed,

some of the sockets T have seen
are made s0 as to give a slight

scraping action upon the pins.
There is one  thing about

American valves, however, that
is most trritating, and indeed 1
wonder the American public puts
up with it. I refer to the use
of different  size sockets and
bases for the dry cell and bat-
tery tubes, as they arc called.
Dry ccll valves correspond to aur
.00 ampere variety, and practi-
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cally all the other valves are of
the B.4 or D.E.5 type.  This
means- that if you have a set you
have made with sockets for: dull
emitter valves, you cannot use
bright emitters {or the semi-
bright emitters) without chang-
ing all the sockets.

Dr. Lee de Forest, who has just
gone back to the Statcs after a
visit to England and the Conti-
nent, tells me that he was very
greatly impressed by the Daven-
try station and its equipment.
In fact, he was quite enthusiastic
about it, and told me, when I met
him in Romano's the other day,
that he is looking forward to the
time when they can have some-
thing like it in America! Lack
of available funds, hec says, is
the great handicap.

A very neat transmitter employing a

ARR.L.

4-coil Meissrer circuit used
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by Harold Sachs (U2CHK), the

manager for Manhattan, N.Y,
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Inventions and Developments

Under this heading it is proposed to review, from time to time,
the latest developments in the radio world.
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VERY valuable con-
tribution to the ex-
isting data on loud-
speaker design has
been made by
Messrs. Rice and
Kellogg, of ithe General Electric
Co., of America.  Despite the
very  marked improvements
which have been made in loud-
spealker design of recent years,
the quality of speech and music
has always been such as to leave
a feeling that something was

lacking.
It has recently, however, been
recognised that the missing

factor in satisfactory reproduction
lies in the particularly low fre-
quencies. The reproduction of
such low frequencies of the order
of 50 to 150 or 200 cycles per
second is beyond the range of
the average loud-speaker.

Hornless Loud-Speakers

The hornless pattern of loud-
speaker, using a comparatively
large diaphragm with a low re-
sonant frequency, has overcome
this trouble to a certain extent,
tut the complete solution of the
problem still baffled the de-
signers for some time.

Messrs. Rice and Kellogg,
however, appear to have over-
come the difficulty in a wvery
satisfactory manner by placing
in front of the diaphragm a
baffle plate considerably larger
than the diaphragm itself but
having a hole cut therein just a
little larger  in diameter than
that of the diaphragm. It was
found that the very ilow fre-
quencies were radiated from both
sides of the diaphragm, the re-
sultant effect at a short distance
being nothing. The insertion of
this baffle plate, however, pre-
vented this interference between
the two sound radiations pro-
duced, the result being that the
low-frequency air waves were
permitted to travel outwards un-
hindered.

T

A paper cone type of loud-speaker
having a moving coil driving system.

Low-Frequency Amplifiers

The results achieved on this
foud-speaker are so remarkable
ithat it i1s hardly possible to dis-
tinguish the actual spoken voice
from the reproduced tone from
the loud-speaker.

Mr. Harris,

Membrane
L‘b" H05"
Rubber

Guide
Thread

L Canteri
Adjust;&

Comical Paper Diaphragm fa:‘

Diagram of the Rice-Kellogg pattern
of loud-speaker showing the baffle
plate.

who heard the instrument during
his travels in America, describes
his experiences with it on another
page. The instrument in question
undoubtedly marks a con-
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fiers will

siderable advance in the sclence
of loud-speaker design, and it is
interesting to note in this con-
nection that as the low frequen-
cies have such a marked effect
on the quality of reproduction,
it is essential for the low-fre-
quency amplifier, which is used
before the loud-speaker, to be
able to reproduce such fre-
quencies as well as the compara-
tively high ones.

Improved Designs of Amplifier
Required

A reference to the existing
curves of low-frequency ampli-
show that, although a
comparatively straight line am-
plification may be obtained from
500 or Goo cycles per second up-
wards, the amplification pro-
duced falls off very rapidly below
these frequencies. It would seem
therefore that considerable re-
search work is needed in order
to produce low-frequency ampli-
fiers to cope with this new de-
velopment in loud-speaker de-
sign. It is worthy of note that
the loud-speaker itself, as pro-
duced by the General Electric
Co., of America, is to be sold

~only with the attendant low-fre-

quency amplifier, which, of
course, has been specially de-
signed to give good amplification
at these very low frequencies.

Piano Music

Piano music, in particular,
suffers when reproduced on the
usual types of loud-speaker. When
it is remembered that the fre-
quency of the lowest note of the
average piano is less than 25
cycles per second the need for
faithful amplification at very low
frequencies immediately becomes
apparent.

The complete instrument is
described in a paper read before
the American I.LE.E. in April, a
more complete abstract of which
will be given in a future issue.
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MISUSE OF CALL-SIGN

SiIr, — 1 should be extremely
grateful if you could find space in
an early issue to comment upon the
fact that some person is illegally
using my call-sign, GaMA. Dur-
ing the past three weeks I have
received numerous QSL cards, but
upon close investigation find they
do not refer to my transmissions.

At times it appears that the
illegal transmissions have been
within a few minutes of mine, and
thus cause considerable doubt and
confusion in endeavouring to sort
out QSL cards relative to my
signals.-——Yours faithfully

P. L. Savack.

Lowestoft.

A SHARP-TUNING
SINGLE-VALVE RECEIVER

Str,—I am very pleased with the
¢ Sharp-Tuning Single-Valve Set,”
by Mr. Stanley G. Rattee,
M.I.R.E., published in the March
issue of The Wireless Constructor.
Chelimsford was very . loud, and it
gave fair loud-speaker results.
Daventry is just as good; London,
Bournemouth,  Radio- Paris  and
Hamburg came in very well up till
recently, but’ 6BM is very faint
now. Cardiff, Glasgow and Not.
tingham were not so good. 1 am
72 miles from 2LO and 110 from
5XX.—Yours faithfully,

C. WEsTON.

Walton-on-Naze, Essex.

RE-ALLOCATION OF CALL-
- SIGNS
Sik,—Will you kindly publish the
fact that the call letters of the Man-
chester Wireless Society are G6MX,

and that the permits covered bv'

2FZ, 5MT, and 5MS have been
returned to the General Post Office,
since when they have been re-
issued.  Perhaps the present hol-
ders of these three permits will
notify listeners of their whereabouts
through the medium of your
columns. All communications for
the Manchester Wireless Society
and referring to tests of G6MX
should be addressed to Hon. Sec.,
66, Oxford Road, Manchester.
Station GsMB is worked by the
Hon. Treasurer of the above

Society, from 808, Stockport Road,

Longsight, Manchester. — Yours
faithfully,
Y. W. P. Evaxs,
Hon. Secretary.
Manchester,

THE PROPOSED B.I.R.E.

SIR,—You will probably have
read an announcement in the
electrical journals to the effect that
the question of a new wireless
society was discussed at a recent
committee meeting of the LE.E,
at which Mr. Nelson was present
by invitation. The statement goes

T am to add that bgfore this can
be proved the statement which is
shortly being issued by the Com-
mittee of the ILE.E. will have to
be studied and commented upon by
those engaged in the radio profes-
sion.—Yours faithfully,

. W. P. Evaxns,
Hon. Secretarv
Proposed Radio Instltute
Manchester.

A NINE-VALVE SUPER-
HETERODYNE RECEIVER

Sir,—You .may be interested to
hear my results with the *‘ Nine-

An unusual view of the Daventry station. Note the la,-ge circle of
earth plates.

on to say that ‘ the definite con-
clusion has been arrived at that
there is no need for a new body.”
As Hon. Secretary of the proposed
Association, I have been asked to
state that the definite conclusion
arrived at is only definite in so far
that it should be augmented by the
words, ‘‘ Should it be proved con-
clusively that the Radio Engineer-
ing Section of this country is fully
catered for by the Wireless Section
of the LLE.E.”
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Valve Superheterodyne >’ Receéiver

(described by John Scott-Taggart,
F.Inst.P., AM.LE.E., in the May
issue of Modern Wireless). My
pocket came largely into considera-
tion, so, as far as I could, I used
the components I already had. 1
kept to the lay-out more or less,
except that I used a separate
vernier for the S.W. transformer.
1 altered the switching arrangement
as I wished to use some old switches
1 had, and have wired it so that I
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can use seven, eight or nine valves.
I was troubled at first with a very
noisy background. I shunted a .005
condenser across the primary of the
first transformer and took out the
second transformer and replaced it
by a choke eoupling made out of
an old telephone transformer.

Using a frame of 14 turns, I get
all the B.B.C. main stations at full
loud-speaker strength, so that I can
hear loudly all over the house. I
have had several relays, but have not
had time to log them yet: I find a
slight improvement by using a 30
loading coil. Tt is a delightful set
to handle. From the time I have
taken adapting it for unsuitable
components 1 can well appreciate
the time and care that the original
design must have taken.—Yours
faithfully, .
PerEr C. GORDON.
Helsington, nr. Kendal.

GERMAN AMATEURS

Sir,—Please find enclosed a list
of the German amateurs. Of these
stations Dg, ‘Y4 and Y5 have
already operated with the foreign
countries, especially France.

During the great congress of the
German “ Funkkartell’”’ at Miin-
chen from July 25 to 27, the
operator of station Dg was sent to
this town to establish communica-
tion with station C8 in order to
transmit news about the congress;
Y4 participated also in these tests.

This was. the first time German
amateurs have actively co-operated
in the service of bringing special
news of their own congress. The
communication took place on the
85-metre waveband.—Yours faith-
fully,

H. Kraus.

Berlin.

Annaberg (Erzgeb.)..| Grosse

Berlin e Berlin W.

Schlachtensee,

Berlin-Lichtenberg ..
Berlin-Lichterfelde .

seebahn
Braunschweig .

Kirchgasse,
vereinigung Obererzgeb. e.V., Ortsgruppe
d. Mitteldeutschen Radioklub Leipzig ..] Q 3
62, Kurfiirstenstr.
nischer Verein Gruppe Elektrowerke D g
Gelande
F. T. V. Berlin N.-W. 7, Dorotheenstr. 43 . C
Charlottenburg, Cauerstr. 19,
A. Kofes, Ortsgruppe Berlin F. T. V. W. g,
Potsdamerstr. 4 .. .. .. ..l B 7
Berlin N.W. 87,
Gruppe Osram .
Lichtenberg, Lessingstr. 19,
F.T.V. Ortsgruppe Lichtenberg .. B 6
Zehlendorf, Staatliche Bildungsanstalt, Deut—
scher Radio-Klub e.
Windscheidstr. 33, fur Ortsgruppe Wann-

Braunschweig, Rebenstr. Stadt. Berufsschule
Deutscher Radio-Klub Berlin, O.G. Braun-

Gewerbeschule. Radio-

112, Funktech-
d. Guterbahnhofs

Dipl. ing.

Sickingenstr. 71, F.T.V.

Herrn- Kohnert

V. Charlettenburg,

=}
o

Bremen .e ..
Cassel .e ..
Cottbus . .e

Darmstadt .. ..

Erfurt.. .
Enzweilingen. .
Frankfurt/Main
Ifirstenwalde/Spree

Hanover ..

Liegnitz ‘e ..

Magdeburg .. ..

Metzschkau .. ..

Miinster Westfa,

Potsdam . ..

Ringenwalde

Stuttgart ..

» .

schweig

Bremen, an der Welde 33, Insntut f Radlo—
kunde ..

Cassel, Wllhelmshohen Allee 31 Radio—Klub
Cassel, Ortsgruppe des Radioclubs Frankfurt

Cottbus, Spreestr. 14, Restaurant Uelz, Deut-
scher Radie-Klub Berlin, O.G. Cottbus

Kranichsteinerstr. 7, Verein der Funkfreunde
Darmstadt Starkenburg, Siidwestdeutscher,
Radie-Klub ..

Predigerstr. 6, Funkveremtgung e. V. Erfurt
Hauptstr. 202, Ortsgruppe Veilingen des O.F. V.|

Robert Meyerstr 2, Siidwestdeutscher Radio-
Klub ..
Burgstr. 16, Gewerbeschule Deutscher Radlo-
Klub, Ortsgruppe Fiirstenwalde u. Umg..
Thalstr. 6, Gesellschaft der Funkfreunde e. V
Hanover

‘Wilhelmstr. 32, Iandwxrtschaftsschule Verem
der Funkfreunde Schlesiens, Ortsgruppe
Liegnitz

Johannisfahrtstr. 16 FT V. Bezu'ksgruppe
Magdeburg, Magdeburg, Augustastr, 36 ..

Schiitzenstr. 1 Funkwissenschaftliche Vereini-
gung Metzschkau .. .. .. .

Steinfurterstr. 42, Westdeutscher Funkver-
band e.V. Miinster

Hasensprung 13, F.T.V. Ortsgruppe Funk-
freunde Potsdam ..

Ringenwalde Kreis Templin, Schloss Deut-
scher Radio-Klub, O.G. Ringenwalde ..

Alexanderstr. 31, Oberdeutscher Funkverband,
Stuttgart Pfitzerstr. 2 .

Kernerstr. 69, Funkverein Stuttgart eV, ..

— W ) <O
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“ THE TRANSATLANTIC
FOUR

Sir,—The sensitivity of this set
(by Mr. Percy W. Harris, in
Modern Wireless, November, 1924)
is really remarkable and the selec-
tivity is better than anything I have
heard before. Using two D.E.
valves for H.F. and one as detector,
I can pick up anything in this
country, and with the fourth power
valve put it on the loud-speaker

- beautifully.

I live less than fhree miles
from 2ZY on the North side, but
can cut them out for Liverpool,
Nottingham, Sheffield, Stoke, New-
castle, Birmingham, French Ger-
man and Spanish stations.  The
aerial is badly screened and only
25 ft. high. I have three earths,
but use for preference a counter-
poise.

I had America several times
early this year, but not of late.
Madrid comes in beautifully, ex-
cept when the howling fiends get to
work.

I find myself that it simply is not
necessarv to oscillate to get results.
The power is there. 1 .should. like
to see an expert handle this set,
because I don’t presume to be able
to manage it to its best advantage.

My coils are home-made, but
quite good. No doubt vou have had
a whole heap of congratulatory
letters on the Transatlantic V.
Please add mine to the list, for I
assure vou I am very delighted with
the whole set. The whole is fitted
into a very old Jacobean desk and
is quite good-looking. The speaker
I made; the paper diaphragm and
Brown’s headphone are also finished
in the same styvle, and it works.
Again thanking vou,—Yours faith-
fully,

J. A. Epcs.

Kersal.

SIR,—I am just writing to let you
know our results with the ‘‘ Trans-
atlantic IV ” {by Percy W. Harris,
Modern Wireless, November, 1g924),
which 1 made last April.  The
aerial, which is only a temporary
one, has an effective height of about

6 ft., passing close to buildings.
However, we get Birmingham,
London, Manchester, Cardiff,

Bournemouth, Liverpool and Not-
tingham very well on the loud.
speaker.

Altogether we are getting very
good results, being very satisfied
with the set. I may add that I
put in a variable grid-leak, which
gives a useful adjustmént for long-
distance stations.—Yours faithfully,

A. B. Drck-

Alvechurch, Worcestershire.

THE TRANSATLANTIC V IN
EGYPT

Sir,—You will like to hear how
the ‘ Transatlantic V ” (by Percy
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W. Harris, Modern Wireless, June,
1924) works in Egypt, whence I
have just come on leave, and
whither 1 return on the 22nd of
this month,

I made up the set as Mr. Harris
described it in Modern Wireless, and
the results 1 obtained persuaded
friends who had bigger sets of other
designs to sell up and make
“ Transatlantic V’s.”’

I seldom nceded more than three
valves to hold Aberdeen or Bourne-
mouth with four pairs of head-
phones, and one night I borrowed
a loud-speaker, which gave KDEKA
on five valves at a strength equal to
my gramophone.

The nearest station is 8oo miles
from us, but I could get Europe or
U.S.A. on any night, and disproved
the current belief among owners of
other sets that Egypt was a bad
country for static, for I never at all
seemed to get trouble, except with
spark stations, which I always got
rid of.  Your circuit is a very quict
one.

You said in Modern Wireless that
you would like to hear particulars
of results, so I hope you will find
the above interesting, even if scant
in information.

THE “WIRELESS CON-
STRUGCTOR ’’ WAVE TRAP

Sik,—I have made the Wave-
trap described by Mr. Percy W.
Harris in the March issue of The
Wireless Consiructor, and use it
with an All-Concert de Luxe re-
ceiver, which receiver differs from
that described in the Radio Press
Envelope No. 4, only in that the
three coils are in a three-coil holder
on the front of the panel (reaction in
the centre) instead of two coils on
the panel and one in the cabinet.
This receiver is quite the most
satisfactory 1 have tried, but, being
used to loose coupling, I found it
not quite so selective as my pre-
vious receiver (ST50).

I find that when the wave-trap is
in use the anode coil of the set can
be brought much nearer the reac-
tion coil, thus compensating to a
certain extent for the loss of signal
strength due to the trap and causing
no click when the aerial terminal is
tapped with a wet finger.

Used as a tuner, with the aerial
coil removed from the set the trap
appears to give about as good selec-
tivity as loose coupling, is easier to
handle and is very critical.

T am very pleased with the Wave-
trap as it enables me to receive sta-
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THE “ANGLO-AMERICAN SIX ’’

Sir,—Although reception here is,
I should thml\, at least as difficult
as any other portion of the globe,
owing to atmospherics and interfer-
ence fmm high-power stations and
H.M. ships, it may interest vou to
know that I am having really excel-
lent results with an “ Anglo-Ameri-
can ”’ sct described by Mr. Percy
W. Harris in The Wireless Con-
structor for January and February
which I have built to your design.

On an average decent night
practically  the whole of the
European stations can be tuned in,
Bournemouth at  loud - spcalxcx
strength and other northern stations
at not much weaker strength.

May I endorse your opinion as to
the selectivity and purity of tone of
this instrument, which are really
remarkable.

Most of the components I have
used are as described in the list
given by you, the exceptions being
“ Fullstop » dual condenser,
“ Polar ” neutralising condensers,
McMichael fixed condensers, and
Lissen T1 transformer and rheo-
stats.

If you think this of any interest
to your numerous readers you are

Wishing you every success in your
work.—Yours faithfully,

F. E. W. L.

tions

Sheffield.

Acomb, York.

which were almost
blotted out by the local
before.—Yours faithfully,

clearly

station

TRAPTOR. Malta.

at perfect liberty to publish it.—
Yours faithfully,

C. E. H.

APERIODIC
DUPLEX COIL

This consists of primary
and secondary wound
together in large gauge
in different coloured
wire, mounted on stan-
dard plug-in fitting. In
a large measure elimi-
nates interference and
greatly improves the
selectivity of tuning,
made for the broadcast
wavelength and with a

‘0005 condenser tunes
el o from 250 to 500 metres.

Price 6/6, post 3d.
@mtht
RADI O

(Qnality

@unm\,
250 to 500

TERMINAL CLEANER

A useful little tool which en-
ables the terminal to be cleaned
by a twist of the holder

between thumb and
finger. 6d.each, post 2d.

GOSWELL ENGINEERING CO., LTD,
95, 96, 97, 98, WHITE LION ST., LONDON, N.1

nmo

3
Low Loss—Permanent Contact—

No Backlash.
.0003—18/6 ; .0005—21/-

Send for the following Books:—
Pilot Chart—showing illustrations
of more than 30 Sets for Home
Constructlon 3d post free

Prices:

3d. post
free.

Peto-Scott  Wireless Book—
contummg over 80 Circuit Dia-
grams, /5 post free.

PETO-SCOTT Co. Ltd.

Head Office, Mail Order and Showrooms :
77, City Road - - LONDON, E.C.1
Branches :—LONDON—62, High Holborn,
W.C.1. WALTHAMSTOW—230, Wood St.
PLYMOUTH—4, Bank of England Place,
LIVERPOOL—4, Manchester Street.
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This vernier

Condenser
was designed

by a practical
Wireless
Engineer

VERYONE  knows the dis-
advantage of the usual single
plate vernier condenser. How im-
possible it is to record the exact
dial reading, owing to the difficulty
of knowing exactly where the ver~
nier plate is situated. Everyone
knows, too, how difficult it is to bring
a distant station when contact to
the moving spindle is made by
rubbing instead of by a permanent
spring. This new Peto-Scott de
Juxe Square-law Condenser has been
designed by a practical wireless en-
gineer. It is the ideal condenser—
built by a man who knows how im=-
perative it is to use a slow motion
Jor all the plates and not to use a
separate vernier plate. Its slow
movement is obtained by means of
a smooth 8 to | rubber friction
gearing, Only solid ebonite is used
—no cheap substitutes. All meta]
parts are well plated and the whole
Condenser is an excellent example of
the instrument maker’s art. Scrap
your old-fashioned Condenser—in~
vest in the Peto-Scott and get new
delightsfrom long-distancereception.

P.S. 3332,
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Conducted by A. D. COWPER, M.Se., Staff Editor.

A Low-Capacity Panel Valve-
Holder

A four-pin valve holder for the
top of the panel which at first
glance appears to be of the ordinary
solid high-casual-capacity type, but
which showed itself on actual test
to possess an extraordinarily low
capacity between sockets, is that
recently introduced by Messrs.
Lissen, Ltd. In this the sockets
are made in the ebonite base, as
usual, but there are no metal
sockets.  In place of the latter
small spring contact fingers pro-
ject in through lateral holes near
the top of the cylindrical base, so
as to make a secure self-cleaning
contact with the valve pins. These

fingers are moupnted by screws ex-
ternally, long soldering tags passing
down through four well spaced
small holes in the panel, or they
can be arranged radially for ex-
ternal connections. On measure-
ment, after eliminating capacities of
leads, the plate to grid and grid to
filament socket capacities came out
at the very low figure of less than
1/5 upF each. The insulation re-
sistance was unexceptionable. The
sockets should therefore be ex-
tremely useful in very short-wave
work, and for tuned high-frequency
circuits where casual capacities, and
particularly plate to grid capacity,
should be kept low. The holder
was finely finished and of attractive

be
recommended, particularly
place the ordinary type in receivers
wherein the valves are mounted on
the panel top in full sight.

can strongly

to re-

appearance; it

‘¢ Efesca Vernistat’’

Messrs. Falk, Stadelmann & Co.,
Ltd., have sent for trial and
criticism a type of wire-resistance
filament rheostat which is designed
to give an unusually fine adjust-
ment by providing for three com-
plete turns of the control kngb in
order to cover the whole resistance
range available. Thus the adjust-
ment is some three times as fine as
with the more conventional pattern
of wire resistance. The long

HAWK

Bampig Effests ;1 Folks,meet a really good Condenser!

Capasity

DI j"‘ 1
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SURBITON, SURREY.

Representative for Lanecaghire and Cheshire—
Mr. J. B. LEVEE, 28, Hartley Street, Levenshulme, MANCHESTER.
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" circular spiral of Eureka resistance
wire of smaller cross-sectional
diameter than usual is coiled three
times round the former barrel in a
groove. The contact finger is
mounted on a longitudinal slide, so
as to follow the spiral winding as
the drum attached to it rotates; a
guide pin rides in a narrow slot cut
in the drum for this purpose. An
insulated spring contact finger

bears on the metal end ring of the’

drum and maintains connection
with the one end of the resistance
spiral. Positive stops at each end
of the travel limit the motion. This
ingenious mechanism was found, on
trial, to work effectively, giving the
required fine adjustment and silent
operation, though there was con-
siderable friction in the movement.
‘The usual type of one-hole-fixing is
provided, giving an unusually large
range of available panel thickness;
very small terminal screws are
apparently considered adequate by
the makers. No provision is made
for securing the knob and pointer
on the spindle other than the cus-
tomary precarious method of a
lock-nut.  The device is strongly
made and finished in bright nickel
plate. It was noted that the spiral
got very hot when passing a current
of 0.7 amperes for a bright-emitter
valve; the maximum resistance
available was about 9 ohms.

« Agnit*’ Coil Stand

Two- and three-coil holders of
ihe behind-panel geared tyvpe have
been submitted for our comment by
Messrs. Lotinga & Co. The two-
coil type has single-hole-fixing; the
coils when inserted stand out behind
the panel, the actual panel space
occupied being about 28in. by 1fin.

The moving coil-plug is pivoted, and

carries a crown gear wheel, into
which gears a smaller pinion on the
inner end of the short control
spindle, operated by the usual ex-
ternal knob. The gear ratio allows
of fine adjustment; the back-lash
was but small, whilst a motion of a
little over go degrees was allowed
for variation of coupling. Spring
washers on the pivot made for
smooth action; electfical connec-
tions were provided  for by large
soldering tags. The mechanism
was sturdy enough to carry the
largest sizes of plucf in coils.

The three-coil holder was a
replica of the double-coil holder, but
with a similar geared movement on
each side of the fixed coil; two
holes were required for fixing the
instrument  behind  the  panel.
Hand-capacity effects should not be
very troublesome with this type of
holder, as the control spindles are
insulated and the knobs some dis-
tance away from the coils; the
spindles might with advantage be

Wireless WeekKly

increased in length with this factor’
in view. A little more latitude in
respect to panel thickness might
well be provided. Finish, worl-
manship and insulation appeared
adequate.

Inductance Selector Swiich

We have received from Messrs.
Wilkins and Wright, Ltd., a useful
little instrument embodying one of
their well-known “ Uttlity »* low-
capacity switches, a selector switch
for putting into circuit either of
two alternative plug-in inductances.
The instrument consists of a small .
panel mounted behind the main
panel and at right-angles to it on
a metal bracket with the usual onc-
hole fixing device, and with a con-
trol knob pmJectmg in front. Two
coil holders or plug-in fittings—
the conventional plug and socket—
are mounted on opposite ends of -
this little panel, and two terminals
are provided at the rear. By turn-
ing the switch-knob, either of these
is inserted in circuit in series with
these terminals, the other one being
cut out entirely. Applications of
this device in, for example, simple
two-range crystal sets for the local
B.B.C. station and the high-
powered station alternatively, for
tuned-anode coils mounted within a
cahinet set, etc., are fairly obvious.
An improvement which might be

“TELWAVE”

(Registered)

RADIO COMPONENTS

(MARTIN - COPELAND PRODUCTS)

“Telwave ” Switch-Plug and Jack.
The “Rolls Royce” of the Radio World.

Our New Hlustrated Catalogue will interest you.

HIGH-GRADE COMPONENTS ONLY.
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suggested is that of mounting the
holders so that the coils when in-
serted are mutually at right angles.

An Unsatisfactory ‘ Permanent ’’
Detector

Samples of a new * permanent ”’

detector have been received for test
from E. Gwyther. These are
mounted in -an ebonite tube 2 in.
long, with a substantial terminal at
each end. On closer examination
the sample dissected proved to be of
a familiar type—a fragment of
galena crystal and a cat-whisker
fixed in a (presumably) favourable
setting by means of wax, and the
whole sealed in the tube with
plaster of Paris or some similar
material.  The efficiency of this
device depends evidently on the
choice of the single setting and the
certainty with which this can be
maintained whilst assembling the
unit; the permanence of the setting
is measured by the life of a single
setting of the whisker on a galena
crystal, i.e., in hours at the most,
for efficient service under practical
broadcasting conditions. On actual
trial, three out of the six samples
submitted showed no rectifving
powers at all, though in the case of

the one dismounted the small frag-

ment of crystal,

when removed,

showed normal behaviour on hand-

setting of a whisker

into proper

contact with it. Of the three which
showed some activity, two were
distinctly poor, the other showed the
same rectifying efficiency as a
standard hand-set galena.

We understand that this detector
is to be marketed under the name
of “ H.C.B. Permanent Detector.”

We regard the instrument not
merely of ineffective design, but the
five out of six samples were

thoroughly bad, and, on this test,
we can only advise readers to have
nothing to do with it,

‘¢ Atlas '’ Filament Control

A filament rheostat of the com-
pression tyvpe, for which the makers
claim an impossibility of ‘* pack-
ing ” with use, has been submitted
by Messrs. H. "Clarke & Co. (Man-
chester), Ltd.

This is a one-hole-fixing device
enclosed in an oval case (apparently
of porcelain) measuring about 2 in.
by 1 in. by 1} in. deep, fitted with
generous and readily accessible
terminals at the end remote from
the knob, well spaced apart, and
with a neat knob and indicator dial
externally. On test, it was found
possible to set it to a resistance of
about 3o ohms, but the adjustment
was rather precarious here,
with a .06 type of valve on a 6-volt
accumulator control was not of the
finest; but with a  four-volt

and
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accumulator and a .06 tvpe valve,
the adjustment was very smooth
and noiseless, so that fine control
over reaction was possible by this
means alone. With a single bright-
filament R valve the control was
similarly fine and smooth, though
some tendency to heat up when
used continuously with a filament
current of .65 amp. was noticed.
For the control of D.E. valves on
an L.T. battery adjusted to their
needs, this ‘ Atlas ” filament con-
trol is commendable; the finish,
design and workmanship appeared
excellent.

‘¢ Acme "’ Filament Rheostat

A wire filament resistance with a
roller contact, designed to give ex-
ceptionally smooth and silent opera-
tion, has been submitted for our
criticism by Messrs. The Acme Pro-
duction Co., Ltd. This has the
usual one-hole-fixing; the resistance
wire is wound as a flat spiral on a
narrow cylindrical former; the con-
tact arm, fitted with a phosphor
bronze eprmg and a roller at the
end, rotates inside this cylinder.
The maximum resistance of the
D.E. types tested was about 3o
ohms; the wire would carry up to

.3 amperes without undue heating.
The component was well made and
finished; it can be recommended

with conﬁdence.

HONEYCOME DUOLATERAL COILS

NEW PRICES

Effective
Jrom
Approx. wave -length
Coil ra.?:%e in metres in slngmt gf:e
No.{ with ordinary .oor Mid.
variable Air Condenser. s.d
25 336 4 3
30 411 4 3
35 477 4 3
40 590 4 5
50 693 4 6
60 814 4 10
75 895 4 10
100 1445 6 3
150 2110 7 0
200 2820 8 o
230 3480 8 6
300 4280 9 o
400 6430 o o
500 7240 0 3
600 8800 1£ ©
750, 10640 12 6
1000 14470 13 9
1250 18500 15 6
1500 22400 7 6
IGRANIC ELECTRIC CcO.,
149 Queen Vlctorla St.,London.
Works : BEDFORD.
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Post Radio Press Panel Cards
Post,

1925. No. Price. Free.
1 How to Build an 8T100 Receiver 1/ 1/9 Price. Free.
ByAJ&h;x gcgtt -Taggart, F.Inst.P., 1 go- to Make the W1 Receiver .. 1~ 1/3
2 How to Blnl J “ iy ” 4 y Herbert K. Simpson.
By e s i o
'y arr 8, .
3 n{,' o Baild the ** gm,ucn, " Radio Press Panel Transfers
3-Vaive Sot .. .. /8 2/8 Posb
A "m’nﬁf&‘?ﬁ“ﬂm“ do Price. Free.
4 H.w e cert de L .
Taxe Receiver 268 29 arge packet of 80 Labels . 6d 8d.
By Percy W Haxg::niM I R.E e 29 .
5 How to Receiver 2/ / « 1 4 't
o Jolm Scott~Ta.gga.rt Roparer | 4 Modern Wireless Coil Tu:ol;
AM
[} Howto Bulld the ABC Wave Trap 16 1/8 N ) . Price. Free.
By G. P. Kendall, B.8Sc. for Aerial, Anode and Reaction Coils &d. 8d.
7 How to Build a 2-Valve Amph-
tier dg L?xxe .. . 16 1/9
By Herber: Slmpson Simpl {ri
8 How fo Make a 1-Valve Reflex plex Wiring Charts
Receiver 1/6 19 Price. Free.
By Herbert K. Simpson. 1 For 2-Valve Set .. - w 1~ U3
14 anwlto l;-:xtld an Eiﬁmnt Smxle- ve 19 2 For 3-Valve Set .. .. . - 13
alve - / For 4-V . - « - 1
X By Herbert K. Simpson, 8 For 4-Valve Set - 13
X 10 'l'he Twm-Valve Loud-speaker Re- 56 2 -_——
/8 All the above can be obtained f
O aine rom
By Jdm Sc,%tt Toggort, £.Inst.P., Wireless  dealers,  booksellers,
11 An Amhble Orystal Set .18 19 bookstalls, or direct from Dept. S.,
By Percy W. Harris, M.LR. E. Radio Press, Ltd.
P
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M. E. C. (HARROW) has a ‘‘Re-
sistance-Four *’* receiver which is
behaving in a somewhat puzzling
manner. It will, at times, with-
out warning, distort very badly,
and signals then die down very
considerably in volume. An extra
strong passage in an item or a’
very strong atmospheric will give
rise to the phenomenon. If the
set is switched off for a short
time, it will again work satisfac-
torily.

A set in which the low-frequency
coupling used is by the resistance
capacity method will sometimes
develop trouble of this nature, which
may be usually traced to a grid-
lealk of too high a value. The sub-

2

?"O:o L PRE 2
megohms or even as low as %
megohm with certain types of
valves, almost always remedies the

fault. Where such a tendency to
choke up, such as our correspondent
has experienced; is met with it may
even be advantageous, with certain
valves, to use a leak with as low a
value as 1 megohm.

D. H. B. (GLASGOW) states that
he has a six-volt 60 ampere-hour
actual capacity accumulator and is
charging it from 250 volt direct-cur-
rent mains using fen 32 candle
power carbon lamps connected in
parallel. He states that the charg-
ing current for his battery, as given
by the makers, should be 5 amperes,
and wishes to know whether he is

=2
=

to obtain this current and what it
should cost to charge the battery at
6d. per Board of Trade unit.

On a 250-volt supply one 32
candle-power carbon lamp will take
a current of .5 ampere approxi-
mately. It will be seen, therefore,
that ten lamps in parallel will pass
a total current of 5 amperes, which
is that required for charging the
battery. Providing that the latter
is not fully discharged, we can
assume that the actual capacity of
the battery in ampere-hours, that is
6o, divided by the charging rate in

amperes, that is 5, will give
approximately the time in hoursit
will take to charge. The time

taken in charging will be about 12
hours.

stitution of a grid-leak of suitable
resistance, which may be of 2

using the correct number of lamps

Since the voltage of the supply is
250 and the charging current j

TO GET
RESULTS
‘WORTH
HAVING
YOU MUST
INSTAL

WADE

CONDENSERS

ELIMINATES BODY CAPACITY..
Specxal design climinates body capacity for all time.
This is exclusively a Wade development and is destined to change
the entire phase of condenser construction.

SIMPLIFIES CLOSE TUNING.
Unique design of plates and their angular operation assures straight
line wave length—spreads all stations evenly over the dial.
Any station can be quickly located once a given station of known
wave length is recorded.
Special 360° dial incorporating slow motion spreads the scale and
gives more tuning range between stations.

WADE

Square law Condensers, complete with 4 in, Vernier dial
- .3

Pat. pending.

for Short Wave .o00125 ... 7/6
Tuned Radio Frequency, etc, 00025 40/~
Standard size .0005 . 42/- .

Write or call for list of other h1gh gmde components,
C. G. VOKES & COMPANY,
(C. G. Vokes, AM.I.Mech.E.)

38, Conduit Street, Regent Street, London, W.1.
Tel.—Gerrard 4693. Telegrams—Folberth, Picey, Ldm.

Scrap your H. T.=—=
Batteries ! ! Use your Electric

Lighting Mains I—

vy
The “DYNIC"” D.C.
REGULATOR.

Does away with the necessity for H.T. Batteries
with their attendant troubles. Simply plug into Price
aconvenientlampholder,and a pecfectlysmooth complete

.T. supply is obtained. Variable outputs used wit]l
with ordinary wander plugs,like H.T. Batteries. Plugand
No breakable parts. Entirely insulated. Can b» Tlex
supplied wound for special requirements—e.y., *
larger output. Impossible to burn ont valve fila- 60/-:
ments even if they are inadvertently connected Postage

to the H.T. Infinitesimal running costs. For
D.C. MAINS ONLY of any voltage above 50.

Send for Descriptive folder,
JONES & STEWART,
59, Robertson Street, GLASGOW, C2,

As soon as you use the ‘‘ Peerless Junior ”
Rireostat you will find it gives the full
'{g' degree of faultless service that the name
implies. The resistance element is immune
from damage and will safely carry the
current of two valves. An off position is
provided and definite stops are so arranged
that it is impossible for a short circuit
to occur. Complete, with handsome
engraved nickel dial and one-hole fixing.
Made in three types.

From _your dealev, or

THE BEDFORD ELEGTRICAL & RADI® CO., LTD.
22, Campbell Road, Bedford.

|
|
e, 1§in.dia., $in. lughl
6 15, or 30 ohms. I
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amperes, the number of watts con-
suined is 1,250, that is, the product
of the voltage and the current. A
Board of Trade unit may be defined
as 1,000, watts flowing for one
hour; 1} units are therefore con-
sumed during each hour whilst
charging, so that the total units
taken during the 12 hours will be
12 multiplied by 1} or 15 units; 15
units at 6d. gives the cost per
charge, namely, 7s. 6d.

From this example it will be seen
that it is by no means economical
to charge an accumulator in series
with a bank of lamps across the
mains, unless it can be arranged that
the lamps are being usefully em-
ploved. Where an electric heater is
used the method may be economi-
cally employed, this being substi-
tuted in place of the parallel bank
of lamps. A less costly way of
charging is to connect the accumu-
lator in series with one of the leads
from the switch where the supply is
brought into the house. Tt should,
of course, be placed in the lead
which is earthed.  Application to
the local electrical supply authori-
ties should be made to determine
which lead is the one required, or
alternatively this may be found by
experiment. A lamp, such as is
normally used on the house light-
ing system, connected in turn to
cach side of the supply, will light

when connected between earth and
the side of the mains which is not
earthed. The other lead should be
broken to accommodate the accu-
mulator. The current taken at all
times by the house will now pass
through the accumulator and charge
it, providing it is connected the
correct way round. Where, of
course, but little current is taken
by the house lighting system, and
that only for a short time, the
method is not to be advised, since
the time taken to charge will be
abnormally long.

V. R. (LYNTON) asks if it is
possible to receive continuous waves
using a crystal set.

Continuous waves, if pure, cannot
be received on a crystal set without
some external agency, such as
another station heterodyning the
continuous wave signals it is desired
to read, or the use of a local
heterodyne, or some other means of
interrupting or breaking the waves
up into groups of audible frequency.

L. H. B. (BRUSSELS) has con-
structed the Anglo-American 6-
valve receiver described by Mr.
Harris in ‘“The Wireless Con-
structor,”” but states that he cannot
obtain any stations below 390 or
400 metres in wavelength. He is
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using ordinary barrel type of plug-
in H.F. transformers as Neutrodyne
units, and these are of a reputable
make, and known to be well
matched. He asks why he cannot
obtain stations below the pre-
viously-mentioned wavelengths.

In practice it has been found
advisable when an H.F. transformer
is used as a Neutrodyne unit that
the secondary winding, which is
usually the larger winding of the
two, should be used as the anode
coil, which is tuned by a parallel
condenser.  This, together with
factors peculiar to Neutrodyne cir-
cuits, alone will account for the fact
that stations below 390 or oo
metres cannot be received. The
trouble is best overcome by using
special Neutrodyne units designed
for this particular tvpe of set. If
three transformers, two of which
are matched, one size lower in wave-
length range, are available, these
may be substituted, but Neutrodyne
units are to be preferred.
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! THE SEPTEMBER ISSUE OF }
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Write  for

WIRELESS PRODUCTIONS.

32 years’ manufacturing experience
is behind every Preduction bearing
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"They ensure satisfaction

C.AV. Wireless Productions.

particulars  of
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ACTONVALE LONDONW. 3.

ACH A KING IN ITS CLASS
—AND GUARANTEED BRITISHE MADE.

Radion G.P. 5 it iaamg, ™t } T/«
. A rtul
Radion D.E."06 &,y “0ii } 10/6

Radion D.E. 3 4 A vor du cmitter ) 10/6

of fine performance J

Radion Pyramid (1) Valve, 22/6

THE POWER VALVE DE LUXE. Can be used with largest
loud-speaker without valve distortion. Fllament robust:
works at a low temperature, ensuring long life, SPECIAL
CONSTRUCTION GIVES HIGHEST EFFICIENCY AND
MECHANICAL STRENGTH. Fil. Volta, 55 ; Fil. Amps.,
‘34 ; Anode Wolts, 50-100 ; Neg. Grid Bias, 3-9.

From untied Dealers or direct, Post Free.
RADIONS LTD., BOLLINGTON, nr. Macclesfield, Cheshire.
Interestinq literature concerning Radion Valves and our unique
valve repair service gladly sent Free on request.

Post Post
No. . Price Free. No. Price Free.
1 Wireless for Al . .. 9d. 11d. 13 500- Wireless Questions An-
By John Scott-Taggart, F.Inst.P,, swered .. o .. .. 26 28
AMIEE. By G. P, Kendall, B.Sc., and E.
2 Simplitied Wireleas .. L1~ 12 Redpath.
By John Scott- Taggart, F.Inst.F., 14 18 Tested Wirclens Sots .. .26 28
3 How to Make Your Own Broad- - By Percy W. Harris, M.LR.E. ,
cast Receiver .. .. .. 16 18 15 More Practical Valve Circnits .. 3/6 3/10
By John Scott-Taggart, F.Inet.P., By John Scott-Taggart, F.Inst.P.,
"AMILEE AMLE.E.

4 How to Erect Your Wireloss Aerial 1/~ 1/2
By B. Mittell, AMLLE.E.
5 The Construction of Wireless Be-
ceiving Apparatus . .. 18 18
By P. D. Tyers.
6 The Construction of Crystal Re-
ceivers .. . .. « 1/86 1'8
By Alan L. M. Dougtas.
7 How to Makea *‘ Unit >* Wireless )
Receiver .. . .. 26 28
By E. Redpath. .
& Pictorial Wireless Circuits .16 18
By Oswald J. Rankin. ; .
9 Wireless Valves Simply Explained 26 28
By John Scott-Taggart, F.Inst.P.,
E.

10 Practical Wireleas Valve Cirenits 26 2’8
By John Scott-Taggart, F.Inst.P.,
AMIE.E,
12 Badio Valves and How to Use .
Them .. .. . .. 28 278
By John Scott-Taggart, F.Inst.P.,
AM.ILEE.

18 Home-Built Wireless Components 2/8 2/8
17 Wireless Sets for Home Con-

stractors . 2/6 2/8
By E. Redpath.
18 Tuning Coils and How fo Wind
em /6 1/8

By G. P. Kendall, B.Sc.

21 Six Simple Sets .. .. .. 1/6 1/8
By Stanley . Rattee, M.L.LR.E.

22 Switches in Wireless Circuits .. 1/6 1/8
By Oswald J. Rankin,

24 Wireless Faults and How to Find

em .. .. .. /8 1/8
By R. W. Hallows, M.A.
Elementary Text-Book on Wireless '
Vacuum Tubes .. .. .. 10/~ 10/6 .:

By John Scott-Taggart, F.Inst.P.,
AMIEE.

All the above can be obtained from Wireless dealers,
book-sellers, bookstalls, or direct from Dept. S
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EFFORT

ITH the primitive means at their disposal the ancients
erected buildings which have survived the storms of
ages. Such enduring results call for energy, resource-
fulness and perseverance. (] The proper guidance
and instruction of Radio enthusiasts necessitates a
large and comprehensive organisation. The
editorial staff of Radio Press is composed of
experts in every branch of wireless activity
and the results of their wide experience
are at the service of all readers.
Upon a foundation of exhaustive
knowledge Radio Press has built
up, with untiring energy and
enthusiasm, a world-wide
reputation for sound work
and the ever increas-
ing sales of Radio
Press  publications
are the outward
and visible sign
of Public
Confidence.

ADVERTISEMENT OF RADIO PRESS, LTD., BUSH HOUSE, STRAND, LONDON, W.C.z

Bargays Ad,
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The R.I. Transformer is used in every quarter
of the globe—by over half-a-million wireless
enthusiasts—all of whom, hearing of its sterling
qualities, did not hesitate to improve their wireless
reception by purchasing this tamous R.l. com-
ponent. And every day hundreds of others are

Write for R.I. tollowing their example, and they are proving for
Catalogue : free themselves that the R.l. Transformer means
on upph'rar}'ﬂﬂ. perfect balance and delicacy of tone. This tonal

beauty is obtained with a remarkable degree of
amplification, and that without any distortion
whatever.

Behind the achievement of this success lie years
of experience and careful research coupled  with an
excellence of werkmanship which is second to
none. Experience and science which have enabled
R.I. to produce a Transformer whose self-capacity
is only 18 micro-microfarads, a Transformer that
prevents interaction, nay more, a Transformer
whose curve gives a more uniform reproduction of
all notes than that of any other Transformer,
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SUCCESS IN
SHORT-WAVE
REBCEPTION

X
STANLEY GRATTEE,MIRE,
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Balkite Battery Charger, without accumulator acid,
for alternating current only :

No. 491. 200-240 volts, 50-60 cycles.
No. 492. 100-115 volts, 50-60 cycles, £5 15s. 0:‘.

W

ﬂl s

The easiest way
to charge your

accumulator— by means &Sy
of the Balkzte Battery Charger -

F you have alternating current electric light supply you can
I charge your accumulator at home easily and cheaply by using
the Balkite Battery Charger. This simple Burndept accessory

is absolutely silent in operation. It has no valves or moving parts,
there is nothing to adjust or get out of order, and it cannot

& deteriorate through use or disuse. The Charger needs no attention
except the periodical addition of a little distilled water. It rectifies

First of all, you put both half cycles of the alternating current. The charging rate

the cunneciiug plug of

the  Balkite ~ Charger being 2} to 3 amperes per hour a 6-volt go-amp. (actual)
b di

Veleetric Tght socket. accumulator will be completely Lhargcd in about 20 hours at a cost

of less than 3d. per hour, based on a cost of 6d. per unit. A large
accumulator in regular use can be re-charged overmgzht once weekly.
Write for further particulars of the Balkite Battery Charger.
It will save you money and ensure that your accumulator is always
fully charged.

The Balkite Battery Charger is one of the many items in e extensive
Burndept range, which includes everything for radio reception.

Look out for the Burndept Super Valve, on sale shortly.

Then connect the cliﬁs
of the Charger to the
terminals of the accu-
mulator,

BURNDEPT

6=

e e it gt HEAD OFFICE: Aldine House, Bedford St., Strand, London, W.C.2
g B B Telephone : Gerrard goy2. Telegrams : Burndept Westrand, London.
BRANCHES at Birmingham, Brighton, Bristol, Cardiff, Exeler, Glasgow, Leeds,

l L ) =5 Manchester, Newcastle, Northampion, aml’”.\"o.r:ing.i"l.-nm
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Bush Hotigs-

A Need of the Moment

student of
" % wireless affairs has
/’ noticed at this time

-//VERY

i@ the tendency to-
' P wards the use .of

short  wavelengths
not only for experimental
work, but for ‘such ser--

vices as commercial and broad-

casting. In this field the ama-
teur has already distinguished
himself, and even those who

have in the past tried to belittle
the work done by amateur wire-
less enthusiasts have been forced
to admit their excellent work in
such achievements as communi-
cations with Australia and New
Zealand both by telephony and
telegraphy, and the many other
matters we have reported in our
journals from time to time.

Ardent experimenters in short-
wave work are at the moment
considerably hampered by the
lack of accurately calibrated
short-wave signals. Owing to
the demands of the various ser-
vices the number of wavelengths
available for experimental, work

-is strictly limited, and it is
essential that those who are

doing this kind of work shall
keep strictly to the band allotted
to them. In the United States
the Government, through the
Naval Laboratories, the Bureau
of Standards, and other sources,
have alwavs been anxious to
[l o]
CONTENTS.

P,

&

The Brentwood Receiving Station
> Random Technicalities .
Are You Restricting Your Tuning
nge ?
Success in Short- Wave Reupmn
Jottings by the Way
Wireless News in Brief ...
Some British Super- Heurodyne
3 Components ...
“A New Short-Wave Synem .-
A Wireless Magazine’s Broad-
casting Station
Em;nents on Leaky Gnd Con-
r Rectification ...
Correspondence ..
An Oppcrtunity for the Expeﬂ-

A:l::rahu We Have Tested
Information Department
0 - 0
give every assistance in its power
to the calibration of amateur
apparatus, and our recently
published reports regarding Dr.
Taylor’s transmissions from the
Naval Laboratory station NKF
and the interesting letter we
publish from Dr. Taylor in this

*:

ﬁ%ﬁ §§ E §E ﬁﬁﬁﬁ ag

issue are clear indications of the
attitude adopted. :

On a few occasions in the past
the National Physical Labora-
tory has sent out calibration
signdl on longer waves. Cannot
this well-known institution pro-
vide for the amateur movement
a strong and regular series of
such calibration signals? Ama-
teurs for their part are always
willing to place the data col-
lected at the disposal of respon-
sible bodies, and such collabora-
tion should be fruitful of excel-
lent results for the art.

The Radio Press Experimental
Laboratories are already en-
gaged on some work of great
importance for the amateur
transmitter, and we hope to
make an announcement regard-
ing it shortly; meanwhile we
suggest to amateur transmitters
who are engaged upon the short

wavelengths below 100 metres
that they should check their
apparatus as far as possible,

from the American calibration
signals and place the informa-
tion so gained at the disposal of
their fellow experimenters.

Assistant Editor :
Percy W. Hareis, M.LLRE.
Scientific Adviser :

Prof. G, W, O. Hows, D.5c.,

Advimv Edlhm
Prof, R, Wmnmnmou. M.A, D.S¢.
Prof. C. L. Fortescue, MLA.
M.LEE.

EDITED BY
Joun Scorr-Taccarr,
F.nstP., AMIEE.

August 19, Vel. 6, No. 20.
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‘THE BREOOD_T{ECEIVING STATION

The methods employed in commercial practice to obtain the very high order of selectivity and
freedom from atmospherics which are essential for reliable working are particularly interesting

when contrasted even with the most complicated of amateur equipment.

This article describes

the visit of our special representative, Mr. J. H. Reyner, B.Sc. (Hons.), A.C.G.I., D.I.C., to
Brentwood, which is the receiving station for the whole of the services of the Marconi Co,

OMMERCIAL and ama-
‘ teur " reception differs ' in

one or two important
particulars.  The most . im-
portant difference ‘is that a

commercial wireless service must
work all day and every day. In
order to compete successfully
with existing methods of com-
munication, principally the cable,
a wireless service must inspire
business men with a certain con-
fidence that the message will be
delivered rapidly and accurately
whenever it is handed in at the
traffic receiving office.

Bad Periods

Now, there are bad periods

- each day when atmospherics are

heavy, the extent of this inter-

ference varying from season to

season, the best conditions bemg
obtamed in the winter,

There may again be certain
sources of interference (such as
other stations working on nearly
the same frequency) which may
only persist for half an hour or
sO.

Yect a reliable service must be
capable of giving readable
signals throughout the whole of
the time. This means that the
equipment must be considerably
more elaborate than would appear
necessary from a comparison
with amateur apparatus, but the
additional complications are all
rendered essential by the neces-
sity for a 24-hour service,

The Brentwood Station

In order to obtain some details
of modern commercial practice I

visited the Marconi Receiving
Station at Brentwood.  This
station, which is situated at

Canterbury Tye, about one mile

This

The apparatus of one of the low-
frequency filter stages used in
the Brentwood receiver.
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from Brentwood, contains the re-
celving equipment for all the
Marconi services.

As 1 explained last week, all
traffic is handled at Radio House,
Wilson Street, E.C., the out-
going traffic being sent via
Carnarvon (for the main Ameri-
can traffic) or Ongar {for Con-
tinental and Canadian traffic).

The receiving station for
Carnarvon used to be situated
at Towyn, in Wales, but was
moved to Brentwood about two
years ago, so that all receiving
is now carried out ‘at the one

point,

The wireless signals are re-
layed telegraphically or - tele-
phonically to Radie House,

where the traflic is written up
and despatched to its destination.

General Principles Adopted in the
Reception

The general scheme of opera-
tions at Brentwood was ex-
plained by Mr. Keen, the officer-
in-charge, who, with Mr Brown,
the assistant oﬂicer-an-charge
rendered me every assistance.

The signals are first received
on a directional aerial system.
comprises a Bellini-Tosi
frame, together with an open
aerial, which enables reception to
be obtained :—

(a) From all directions—with

the open aerial.

(b) From two principal direc-

tions only—with the frame.,
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This enables a certain pro-
portion. of the interference
to be eliminated,

(¢) From one direction only—

with the frame and aerial.
This is useful against
certain interference which
cannot be dealt with by
(b).

The signals are then passed
through a number of H.F,
filters, after which a strong
heterodyne is introduced and the
signals are rectified. They are
then passed through four stages
of L.I. filters, tuned to a 2,500
frequency note.

Relaying Arrangements

The signals are then applied
to a special valve bridge, which
produces a current change large
enough to operate a relay, and
so converts the wireless signals
into telegraphic currents, These
eurrents are transmitted by land
line to Radio House, where they
are transcribed.

If conditions are so bad that
recording cannot be carried on
satisfactorily, a state of affairs
which usually lasts for a short
time only, the 2,500 heterodyne
note is re-heterodyned with
another low-frequency oscillation
to produce a note of 1,000 cycles
frequency (which is more suit-
able for transmission over land
lines and easier to read than the
high-pitched note).

Wireless Weekly

The rear of the panel showing one of the low-resistance high-

frequency filters.

The end of one of the radio-goniometers can be

seen on the right.

The aural signals are then re-
layed telephonically’ to Radio
House and transcribed by the
operators there.

In order to check the signals

A general view of the recéivers at Brentwood. The circular black
discs support the four leads from the outside aerials, and also the

four leads from the dummy aerials.

These leads are twisted to

avoid induction effects.
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sent out from the transmitting
stations, arrangements are made
for these signals to be recorded
at Brentwood. There are two
checks, one on the land line
signals and the other on the wire-
less signals. It is thus possible,
in the event of the signals being
poor, to see at a glance whether
the fault is due to line - trouble
or bad adjustment at the trans-
mitting station.
Description of Apparatus

The earlier apparatus installed
at Brentwood was arranged in
screened cabinets to avoid any
possible interaction between the
various sets.  This has since
been found unnecessary, and in
the recent models the screening
of the sets themselves is depended
upon. A brief description of the
latest pattern will be of interest.

The first unit contains a radio-
goniometer for obtaining the
directional effects (previously re-
ferred to), and associated with
this is the phasing panel -for
obtaining any ‘‘balances’’ neces-
sary.

Directional Reception

The methods employed to

obtain directional reception are
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Part of the back of one of the receivers with the shielding plates
removed. The heterodyne unit is in the centre of the top row.

of considerable interest.  The
Bellini-Tosi system (which was
described in Wireless Weekly,
Vol. 6; No. 15) consists of two
large frames at right angles.

The ends of these frames {or
more. accurately loops, since they
have only one turn) are led into
the receiving room, and con-
nected to the field coils of a
radio-goniometer.

Inside these field coils is a
rotating ‘‘ search ’’ coil, and the
apparatus is so arranged that
the rotation of the search coil has
the same effect as rotating one
of the large loops.

Hence, using this instrument a
certain directivity is obtained,
there being two maximum posi-
tions and two minima as with a
simple frame,

It sometimes happens, how-
ever, that interference is experi-
enced on the same line as the
station being received, but from
the opposite direction. In such
a case a simple frame is useless.

Now, an ordinary aerial re-
ceives almost equally well from
all directions. It is thus possible
to arrange for the receiver to be
coupled both.to an aerial and to
a frame, as shown id Fig. 1.
When the signal comes from the
A direction, the aerial and frame
assist each  other. When
the signal comes from the
B direction, however, the current
in the frame opposes that in the

\4

o o
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aerial, and the two cdan be
balanced out.

Tuning Arrangements

In this way all interference
from one direction  can be
eliminated, the reception from the
opposite direction being a maxi-
mum. This is known as
*“ barrage ’’ reception,

The aerial circuits are there-
fore tuned and the necessary
coupling and phasing arrange-
ments for the balances are incor-
porated in the same unit.

There are then two stages of
high-frequency filters consisting
of very low resistance coils,
wound with stranded wire and
tuned with air condensers, Each
of these circuits, at a frequency
of 30 kec., has a resistance of
the order of 1 ohm only. These
circuits are simply loosely
coupled* together, forming a
chain of H.F. filter circuits.
There are no H.F. valves.

Signals 1n A

Direction
Currents Shown—
.S/'gna/.s n 8B
Direction

Currents Shown < -

—————

~§ - -

~
LN

8

»
-~

BE |

N
l
-

70 Receiver

|

: ‘

Fig. 1.—Illustrating the use of a frame and an outside aeria. to
: produce * barrage”’’ reception.
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Methods of Obtaining Selectivity

There are two frequencies, one
on each side of the heterodyne,
which will give a 2,500 frequency
beat note. E.g., with a hetero-
dyne frequency of 30,000 cycles
(10,000 metres),
2,500 frequency would be pro-
duced by frequencies of 27,500
- cycles and 32,500 cycles.

The H.F. filters are for the
purpose of accepting one of these
. frequencies only, and thus need
only have a selectivity of 2,500
cycles, which in the case just
considered, is only about 8 per
cent,

The L.F. filters again have a
selectivity of about 100 cyclés in
2,500, which is 4 per cent. This
again is not particularly difficult
to achieve.

The net result, however, is a
selectivity of 100 cycles in
30,000, or 0.3 per cent., which
is very sharp indeed.

Powerful Heterodyne

A strong heterodyne is then
introduced, which is arranged to
“give a beat note of 2,500 cycles.
The heterodyne is made strong
because the signal strength
obtained with a C.W., signal
depends on the product of the
signal and the heterodyne (see

Outside Aerials

a beat note of

Wireless Weekly, Vol. 6, No.
16), and if no H.F. amplification
is employed it is essential ‘to ,

Wireless Weekly

and has a marked effect on the
signal strength,
The signals are then passed

The resistancf amplifier employed for increasing the strength of the
1,000 cycle note used in aural reception, prior to relaying the

signals over the land line.

obtain linear rectification. The
heterodyne coupling is variable,

To Receiver

——

Dummy Aerials

Fig.2.—Schematic diagram of the arrangement of several receivers

on one get of aerials.

The receiver is coupled both to the outside

aerials and to a pair of dummy aerials.
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Note the wire-wound resistances.

through the low-frequency filters,
which comprise a series of tuned
circuits applied to the grid of a
valve. The anode circuits of the-
several valves are untuned and
are -loosely coupled to the
succeeding stages.

Each filter consists of a simple

multi-layer <coil tuned with a
fixed condenser. When the set
is first installed the tune is

adjusted once and for all by
means of a variometer incor-
porated in the set, and beyond
this adjustment the tune is not
variable,

The coupling of all the L.F.
filters is controlled by a single
handle, and there is also an
arrangement for introducing re-
sistance into the filter circuits
themselves, and so broadening
the resonance band. ~ This is also
controlled by a single handle.

Recording Arrangements

At this point the. signals are
taken away to a valve bridge if

.
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suitable for recording, and
transformed = into  telegraphic
currents, as previously described.
If aural reception is required, a
second heterodyne is introduced

Srono By
== /nm"

= Barrope € W FUTERS

Fig.

%Qfﬁég

3.—Skeleton circuit diagram of the latest pattern of receiver.

aerials, and there is no interfer-
ence between the sets,

These four  aerials thus
provide for eight sets, which
are all allotted for Con-

DETECTOR _j 2
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Power Supply
Another interesting point is
that all the filament and high-
tension supply is obtained from
one common battery.

4

The points marked ‘ output’ go either

to a recorder or through a resistance-coupled note magnifier to the telephone lines.

to convert the signais to 1,000
cycles. ,
" Three stages of resistance note
magnification are then employed
to allow for the attenuation of
the signals in travelling over the
telephone line.
The low-frequency heterodyne

itself is audible, and would
normally drown the signals
themselves. A low pass filter is

therefore included in the circuit,
which will only allow frequencies
below about 1,200 cycles per sec.
to pass. Smce the re-hetero-
dyne frequency is 3,500, this fre-
quency itself is cut out and only
the 1,000 cycles beat note heard.

Aerial System ‘

The aerial system itself is per-
haps the most interesting part of

the - station, There are four-
small Bellini-Tosi aeria]sl_erectgd'
on - go-foot towers.: [Each of’

these, by an’ingenious arrange-’

mcnt, serves. two receivers.

If two radio-gonionieters are.

connected to the same system of
aerials, ‘there will be a certain
induction from each receiving set

back into the aerials, so that the'

two sets will interfere.

This effect can. be overcome,:
gonio--

however, by using two
meters, of which the search coils
are connected in series. One set
of field coils is connected to the
outside aerials, and the other set
is - connected to a pair of
dummy  aerials having the
same electrical properties as
the actual ones. It is found
that by this means the re-
action of the search coils on the
actual aerials is counterbalanced
by the reaction of the second set
of search coils on the dummy

tinental work, but are not
all in use at the present moment.
Transatlantic Aerials

For the Transatlantic recep-
tion there are two large rect-
angular frames erected between
four towers zoo ft. high, from
which 6 sets are operated.
Large cage aerials are slung
between the four towers, which
are used as the open aerials for

““all round ’’ reception or for
the heart-shaped balance.
The leads from these large

frames are run the whole length
of the receiving room, and are
twisted to avoid induction from
outside  sourtes. The leads

- from the dummy aerials are run
. in a. similar ;marter parallel to

the other leads,:and tappings are
taken off at convenient pomts for
each set.’

The filaments are run from
8-volt mains (to allow for the
voltage drop and to permit ade-
quate regulation), these mains
being connected to one of two
batteries, one of which is in use
while the other is on charge.
The consumption is of the order
of 1,000 amp.-hrs. per day.

The H.T. supply is 240 volts
(maximum) supplied from 12
amp.-hr. cells, tappings being
taken at convenient lower volt-
ages for the receivers. The full
voltage is only required for the
recorders.

Tappings are taken from these
mains to the various sets, these
tappings, in the case of the H.T,
supply, being provided with an
arrangement of chokes and con-
densers to avoid any inter-
action between the sets. -

i

i

W s e it

The aerial of: the transmitting station for Bournemouth is situated
at Five Ways, some little distance from the town.
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Some Notes of Interest to the Experimenter and Home Constructor.

kind of receiver in which the

valves and other accessories
are placed behind the panel, you
must decide whether your ter-
minals shall be on the front
panel or in the rear. If you
choose this latter course—and it
is becoming increasingly popu-
lar, for the reason that it keeps
long trailing wires out of the
way—you will need some kind
of strip to support the terminals.
You will require two tefminals
for your low-tension supply, a
“tergninal for high-tension nega-
tive, one for the high-tension
positive, which goes to the high-
frequency and perhaps to the
. detector valve, and a separate
high-tension positive for the L.F.
amplifier valve or valves. You
may, of course, use several
high-tension positive terminals
if you desire to place separate
voltages on the different valves,
" but in most cases you will find
it quite satisfactory to use one
high-tension positive for high-
frequency and detecting valves
and one for the amplifier. You
will also need two terminals for
grid bias, or perhaps three if
you are using two low-frequency
valves.

IF you set.about building any

* * *

Now, the cutting of this little
strip and the mounting of the
panel is a fiddling and unin-
teresting job. We all have to
do it, and we all have to make
the same kind of terminal strip.
Here is an excellent chance for
the  manufacturer. Terminal
stfips, say, 2z in. wide, with ter-
minals ready mounted and with
the strip engraved should com-
mand a ready market. As a
start it might be well to market
one with two terminals for low-
tension, three for high-tension,
and two for grid bias. Such a
strip should be drilled at the bot-
tom for wood screws to hold it

-

against the back edge of the
baseboard. 1f such strips were
readily available, those of us who
design sets would soon make
them standard.

* * *

The same strip idea could be
extended, and an alternative
type could be made to screw
straight down on to the base-
board and not edgewise. It is
just such ideas as these that be-

come very popular, and, strange-

ly enough, manufacturers seem
to be much more anxious to
turn out superfluous low-fre-

gave me a great deal of his valu.
able time one afternoon in New
York to talk about problems,
such as selectivity, range, and
what can be expected from a
radio set. He was emphatic
about the absurdity of selling re-
ceivers by their alleged “‘range.”’
In America, as here, manufac-
turers far too frequently rcfer to
their sets as having a *‘five
hundred mile range’ or a
‘“ thousand mile range.”  As he
pointed out, there are times
during the year when a single-
valve receiver with reaction will
give good head-phone reception

In the transmitting room at the Glasgow Station.

quency transformers than to give
us those things which everybody
wants.

* * *
Dr. Alfred N. Goldsmith, the
chief broadcasting engineer of
the Radio  Corporation = of

America and Editor of the pro-
ceedings of The Institute of
Radio Engincers, very kindly
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é This photograph
shows the independent drive, power oscillator and modulator panels,
reading from left to right.

from stations a thousand miles
away. For simple classification
he divides the types of service
available under four headings :—

Local service (less than - 100
miles).

Intermittent service (less than
500 miles).

Occasional service (less than
2,000 miles).
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“ Freak »* service {over 3,000
miles).
* * *
It is an interesting classifica-
tion, and gives a much better

general idea than the broad
sweeping assertions of some
dealers and manufacturers, The

chief obstacles to consistent re-
ception of stations at long dis-
tances are, of course, interfer-
ence and fading. From 3500 to
2,000 miles the ‘ occasional ”’
service means that during three
or four of the coldest winter
months and during the late hours
of the night (generally after 10
or 11 o'clock) you can sometimes
get them. Above 2,000 miles
Dr. Goldsmith says, reception of
fair character may be possible 10
or 20 days during the winter for
an hour or two very late at

night.
* *

‘What a lot of trouble and dis- .

appointment would have been
saved if a few facts such as these
had been explained to some new
wireless listeners. We are all
human, and the tendency. is to
take one of the best freak nights
and try and convey the impres-
sien to our friends that such
behaviour is normal with the set.
To judge from the reports of
some crystal users, the strength
of signals on their receivers
from stations 50 or 60 miles
away is such as to rattle their
telephone diaphragms !
%k % b3

Many readers will probably
laugh at the story of the old lady
who, on it being suggested to
her that it would be convenient
to use a frame aerial indoors,
thus saving the disfigurement of
an aerial in the garden, said that
she would not dream of such a
thing, as she hated to have the
window open all the time she
was listening. I was reminded
of this in New York, when on
listening in the offices of the
Telegraph and - Telephone Co.,
where the studios of station
WEAF are situated, I found a
room in which it was impossible
to receive anything on a frame
aerial unless you did open the
window !  The explanation is
quite simple. The building is of
steel, and, being a sky-scraper,
it has, in common with many
other  American  sky-scraper
buildings, glass windows in
which wire netting is embedded,

so that in the event of a window
being broken the glass will not
fall into the street below. This
wire, of course, afforded a per-
fect radio screen. By sliding
the window up this screen was
removed and signals could be
heard.

* * *

Lunching the other day with
one of the leading British wire-
less engineers 1 was talking
about the number of valves (par-
ticularly dull emitters) which are
spoiled by abuse of the filament
rheostat. Modern valves are
not critical in thelr fillament ad-
justment, and each is designed
to work at a definite filament
voltage.  Take the valves of
the .06 ampere variety, which
are designed to work @ at
from 2.8 to 3 volts on the
filament,. In spite of re-
peated warnings from the manu-
facturers not to overburn these
filaments, a large number of
listeners persistently do so, their
idea being that by brightening
up the valve a httle they will get
just a little more from it. Some-
times they do—often they don’t
—but the invariable result of

The aerial of an important wireless station near the

aerodrome.
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overburning them is to shorten
their life considerably.  The
expert in question told me that,
if he had his way, filament re-
sistances in commercial sets
would be abolished, their place
being taken by fixed resistances.
The argument that the filament
resistance is needed to com-
pensate for voltage drop in the
accumulator is fallacious, as
when the voltage drops it is. time
to get the battery charged.

S0P INsI00000000IEN00EENE00EN0E0NINEINIESRS
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WIRELESS AT
COWES

Thousands of people viewing
the firework display at the con-
clusion of Cowes Regatta week
were entertained by wireless from
the new B.B.C. station at Daven-
try. The Princessa, a Gosport
steamer belonging to the Gosport
Floating Bridge Co., left the
“Pontoon at % p.m., carrying a
coniplete wireless loud-speaking
installation. The  apparatus
consisted of the well-known
Metro-Vick Cosmos g-valve set
connected to a Brown Pcwer
Loud-speaker.
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The station is used for communicating with various

- continental aeroplanes passing in the vicinity.
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Are You Restricting ‘Your Tuning Range? |

Until more recently the importance of the
casual capacities in tuning and
circuits has been somewhat neglected. In
this article Mr. Hartt analyses their effects
and gives a series of typical curves to illus-
trate their large influence in restricting

tuning ranges.

O

ITH the more common
V‘/ use of the shorter wave-
lengths greater attention
kas been necessarily focussed on
the importance of such casual
capacities in a receiver as will
affect the tuning circuits, and I
propose in this article to discuss
the effect of these *‘ stray ’’ capa-
cities in restricting the tuning
range of a receiver, assuming
only one set of coils and con-
densers, and to indicate generally
their sources and relative magni-
tudes,

Relative Magnitudes of Casual
Capacities
This latter point is particularly
important, since in the design of
receiving sets we must first obtain
an idea of the relationship be-

associated

!
z
i
;

An example of a high minimum straight-line capacity

condenser with the end plate removed. There is very

little separation between the edges of the two sets of
plates when they are completely out of mesh.

Wireless Weekly

e o o o ST e |
4
4

}
4
}
4

Rk g o

4
4
4
}

P A GG P SIS A S A O ST S A S g ]

In the following discussion only
the effect of these stray capacities
in altering the frequency to which
a given circuit is tuned will be
considered. The magnitude of

A coil wound in this fashion has a very low self-capacity.

tween the various factors which
affect its working and efficiency
before blindly effecting improve-
ments which, on closer investiga-
tion, may -prove to be of oniy
secondary importance and may
well be overlooked until the more
important factors have been
thoroughly considered.

the capacities introduced is not
such as will seriously affect either
the H.F. resistance or the induct-
ance in the circuits to be dis-
cussed.

Sources of Stray Capacity

In the first place, take a tuned
secondary circuit loosely coupled

033

to the aerial (Fig, 1). At the zero

tuning position there are present

the following casual capacities :—
(a) The self-capacity of the coil

and coil mountings.

. (b) The minimum capacity of

the condenser. -

¥

Fig. 1.—The circuit discussed in
the text.

(¢) The wiring and circuit capa-
cities, including the valve-holder
capacities.

{d) The ¢ effective’ grid to
filament capacity of the valve.

It is these parallel additive
capacities that we have to take
into account when considering the

‘tuning range of a given coil with

a particular condenser in such a.
circuit. The relative importance
of each of these will be dealt with
subsequently. ’
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It has perhaps been the general
practice until recently to regard
" these casual capacities as unim-
portant as far as'the.tuning range
is concerned, but no more striking

- confirmation of the magnitude of

A coil of this type may have a
very high self-capacity.

their influence can be gained than
from a study of some typical dial-
reading / wavelength curves for
such a circuit.

Curves by Calculation

I have plotted a large number
of curves (reproductions of which
accompany this article) for vari-
ous  values of inductance and
tuning capacity, which illustrate
very strikingly how much the
tuning range is actually restricted
by varving casual capacities of
the order of those obtaining in
most circuits of this type. These
curves have all been obtained by
calculation and substitution in the
familiar formula connecting the
inductance, capacity
quency of a circuit, namely

I

J T2rJLC
Expressed in wavelength, this
becomes

A=1885,/1C

where A=wavelength in metres
L=inductance in micro-
~ henries (pH)
and € =capacity in
farads (uF)
For the purposes of our discussion
we may write

A=1885,/L(C+Cy)

where we may look upon the coil
as having a pure inductance L,
the tuning condenser a nominal

micro-

and fre-

value C, all the stray capacities
being expressed-as Cs, By sub-
stitution it therefore becomes a’
simple matter to plot a number of
curves.

Semi-circular Plate Condenser

In the case of the circular-plate

or straight line capacity condenser °

we can obtdin the capacity at any
dial setting, simce it is. simply
proportional to the dial setting.
For example, the capacity of a
nominal .oco3 pF (maximum) at

- 30 degrees on a 100 degree dial is
D 7

simply (% % -0005) = .ooorg uF.
For ‘the
where the capacity is proportional .
to the square of the dial setting, =
the capacity (C) at any given dial
setting (D) on a 100 degree dial of
a nominal .ooo5 uF max. con-
denser will be given by

2 . I
c=D x0005
1002
A Hypothetical Case
The first series of curves shown

square-law condenser -
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“ 200 uH (roughly equivalent to 2

Gambrell B or a No. 60 coil) tuned
by a parallel condenser of .oocjg
#F maximum. Curve A illus-
trates the hypothetical case for a
pure inductance and no added
parallel capacities. This gives
theoretically a tuning range of .
600 metres. o :
Curve B shows the effect of a .
parallel stray capacity of only -
10 upF.  This figure would repre- -
sent the self-capacity of a fairly |
well designed coil. of this size.
‘This has not appreciably altered
the - shape, of the curve, but has
reduced the tuning range by 81
metres on the lower band, while
not appreciably affecting the -
maximum. '

Large Reduction of Tuning Range

Curve C shows the effect of a
parallel stray capacity of 70 puF,
and curve D of 110 uuF.  As will -
be explained later, these latter
figures are by no means unusual
for an ordinary circuit of this

in Fig. 2 is for an inductance of ~ type. In the former case the
STRAIGHT-LINE CAPRCITY CONDENSER 0005 uF NOMINAL
600 I T /
L=\200uH /
75
v / /
) / /
/
AA |
\400 7 4 / 7 1
8 e /
R /|
g A
N A/ /
300 7
§ VA 7 /
§ / TUNING RANGE
5 ) / 8 :- (519 METRES
20 / VA |
// c:— 4/3 ”
/ 0:- |378 |..
/
1o § 7
/
/|
/
0 W0 20 30 40 30 60 710 80 0 m
QAL RERODING

Fig. 2.—.Curves showing the effect of stray capacities in restricting
the tuning range of a secondary circuit. The dotted line serves to
show the extent of curvature of the other curves.
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range is now only from 223 metres
to 636 metres (1344 to 472 ke.),
which represents a reduction of
142 metres off the lower range
and an increase of 36 metres at
the maximum when compared
with curve B.

In the second case the range
is from 280 metres to 658 metres
(1071 to 456 kc.); here the re-
duction on the minimum range is
most marked. The total ranges
for the three curves B, C, and D
are ' thus:—sg19, 413, and 378
metres respectively. The latter
figure more nearly approaches the
normal range actually obtained,
and thus indicates that the casual
capacities are of a high order.

Square-Law Condenser
I have drawn a similar set of
curves (Fig. 3) for a straight-
line wavelength, or square-law
condenser of the same nominal

capacity, just to indicate how
the general shape of the

curves differs, Here curve A is
for ‘the theoretically perfect case
as before, curve B for 10 uuF

Wireless Weekly

It is comparatively easy, by careful desigr't, to obtain a lower mini«
mum in the case of a square-law condenser than with a semi-

circular plate type.

Note the wide separation of the plates in the

full-out position (the end-plate has been removed here to show this).

added parallel capacity, curve C
for 70 uuF, and curve D for 110
upF.  Notice that the effect of

¢
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Fig. 3.— A similar series of curves to those shown in Fig. 2, but for a

square-law ‘condenser.

Curve A is for the theoretically perfect

case which cannot be realised in practice.
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stray capacity in the case of the
semi-circular plate condenser is
to flatten out the bend at the lower
end of the curve so that it tends
to approach more nearly to a
straight line; whilst the effect in
the case of the square-law con-
denser is to make the upward
tend at the lower end of the curve
more pronounced so that the
curve departs more from - the
straight line ; the minimum wave-
length also is increased, as is the
maximum, but to a lesser extent,
so that the net result is a reduc-
tion in the total tuning range and
a greater departure from the
straight line as the casual capa-
city is increased. So much then
for the effect of the casual capa-
cities on the broadcast band.

Lower Wavelengths

On the lower wavelengths the
trouble is more serious since the
casual capacities have a rela-
tively greater effect, and much
difficulty is often experienced in
reducing them sufficiently to en-
able a particular receiver to tune
down to a desired wavelength,
This, indeed, is a more important
aspect - than the actual tuning
range here. The curves of Figs.
4 and 5 show this most conclu-
sively. The three curves of Fig.
4 represent the state of affairs for
an inductance of 10 pH, and a
parallel tuning capacity of .0c0125
pF of the straight-line capacity
type. Curve A is for the hypo-
thetical casé of zero minimum
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capacity of the condenser and a
pure inductance; curve B is for
the addition of 50 upF parallel
stray capacity, and curve C for
100 ppF. The tuning ranges for
the latter two cases are 36.7 and
20.8 metres respectively.

The same remarks hold good
for the curves of Fig. 5, which
are for the case of a straight-line
wavelength condenser. In all
cases dial readings are marked as
abscisse  and
ordinates.

Convenience in Working

An interesting point is raised in
the case of the short waves, and

is well illustrated by the curves of -

Figs. 4 and 5. These clearly
show that where the casual capa-
cities are at all high, a semi-
circular plate type of tuning con-
denser will give greater con-
venience in working, since the
curves (B and C, Fig. 4) give a
nearer approximation to a
straight line.  This effect is
naturally more pronounced as the
wavelength is lowered, the re-
verse applying for a straight-line
wavelength condenser. For the
same total casual capacities and
equal maximum tuning capacities
the wavelength ranges are, of
course, equal. !

Magnitudes of Stray Capacities

As to the relative magnitudes
of the sources of stray capacities,
1 will deal with each in turn in the
order given above. . Coil capaci-
ties can be reduced considerably
by the use of single-layer solenoid
coils with air-spaced windings.

Multi-layer coils of most types

must inevitably have large self-
capacities. Where compactness
is a desirable feature this type,
however, scores,

The Best Type of Coil

Coils to cover the 300-600
metre band may have as high self-
capacities as 30 or 40 upF, where-
as the self-capacity of a single-
layer air-spaced solenoid is prac-
tically negligible, and, in any
case, difficult to measure.

With efficient design the mini-
mum capacities of condensers can
be reduced to quite small figures,
oi the order of §-10 uuF In the
case of the semi-circular or
square-law types. Reference to
the accompanying photographs
will show that it is easier to

wavelengths  us

obtain a low minimum in a
straight-line wavelength than in a
straight-line capacity condenser,
and in this respect most good con-
densers of the former type are an
improvement -on the old types of
semi-circular plate condensers.

Straight-Line Frequency

Condenser
In the case of the straight-line
frequency condenser, as pointed
out by Mr. Sylvan Harris in
Wireless Weekly, Vol. 6, No 17,
the question of the minimum capa-
city raises an important point.
However, in connection with this
article T have not considered this
type of condenser. At the present
moment, in this country, where
the separation between the fre-
quencies of broadcasting stations
is somewhat arbitrary, there is,
as yet, probably little scope for
this type.
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Wiring Capacities

The wiring and circuit capa-
cities are no less important than
the self-capacity of the coil, and I
cannot do better than quote a
definite instance to emphasise this
point. The capacity between two
parallel isolated wires of circular
cross-section is given by

Cz%X—I.— I
log, ~
4108 - -
where I=length of each wire in
cms.

d=separation between

wires in cms.
r=radius of each wire in
cms.

Taking the definite example
illustrated in Fig. 6, where [=
10 cms., d=2 cms., r=.1 cm., we
kave ;—-
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Fig. 4—Some curves for the higher frequencies with a semi-circular

plate condenser.

The effect of casual capacities is to make the

“ curve’’ more nearly a straight line,
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C= 1o =3uuF.

3'6><logm% X 0'434

. Thus the capacity between two
4 in. lengths of square wire about
£ in. apart will be approximately

the same. If each of these wires
has an appreciable capacity to
earth of the same order the effec-
tive capacity between them will be

: increased.
o+, Thus the wiring and circuit
ucapacrtles are obviously of fairly
} erious magnitude. They can be
sélut down, “of course, by careful

y. out of well-de51gned com-
ponents. and adequate spacing

.between the wiring. _

Grid to Filament Capacity

. Finally, there is the grid to
filament capacity of the valve to
be considered. Morecroft has
shown that the *“ effective ’ ' capil-
csty of the input circuit of a valve
is given by

"~ Cnput —Cu—r+(ﬂ+ 1) CG——P

where p is the voltage amplifica-
tion factor of the valve, and Cq_g
and Cg_p the geometric capa-
cities of grid to filament and grid
to plate respectively, that is to
say, the measured capacities on a
“ cold ”’ valve. Thus the actual
stray capacity due to this cause
is dependent not only on the grid
to filament -capacity, but also on
the grid to plate capacity of the
valve, and its voltage amplifica-
tion factor. Any factors such as
the nature of the external anode
circuit, which affect the latter,
will cause this stray capacity to
vary.

Effect of Amplification Factor
of Valve

- A valve having a high amplifi-
cation factor may thus contribute
as much as 50 to 100 uuF to the
stray capacities. On the short
wavelengths, where such valves
would be useful, this constitutes
a very serious drawback.

.
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A further point arises in such a
tuning circuit where we have a
grid condenser connected between
the top end of the condenser and
the grid of the valve. This capa-
city is in series with the grid to
filament capacity, and thus the

e

locm i

ki
2¢m ¢'Z

)

Rodivs of Each Wire
e tCm

- Fig. 6. — The capacity between
two wires spaced as shown is
about 5 uuF.
resultant effective casual capacity
in shunt, apart from the other
paralle] capacities due to wiring,
coil capacities, etc., is reduced,
and in this case has not such a

serious effect.

It is thus seen that of the vari-
ous casual capacities which we
want, as far as is possible, to
eliminate, the valve itself may
contribute more than any other
cause; the next most important
factor is the self-capacity of the
coils, while circuit and minimum
condenser capacities are of minor
importance if well-designed com-
ponents are used, and good layout
and adequate spacing between
wiring is studied.
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The Postmaster-General calls
attention to the fact that now

that the Wireless Telegraphy
(Explanation) Act has been
passed, the legal obligation to

take out a licence for a wireless
receiving set—whether crystal or
valve—has been placed beyond
any doubt. There is reason to
believe that, whilst the great
majority of persons who “have
installed receiving sets have
taken out licences, some have
failed to do so. The Postmaster-
General trusts that any such
persons wil] take cut licences at
once; and he thinks it right te
give notice that he proposes in
future to institute proceedings in
cases coming to his know-
ledge in which wireless sets are
installed or used without licences.
Wireless receiving licences can
be obtained on application at any
Post Office at which Money Order
business iz transacted, on pay-
ment of the annual fee of 1os.
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barec wire coil suitable for reception on
frequencies around 10,000 kc.

IHE outcome of the present low-loss
era is the ease with which it is
possible to design receivers for use
in reception upon short wave-
x4 Y lengths; looking at things from an-
WM% other directio-n,gthe low-loss era is
the outcome of experimental work upon short
waves. Without doubt one is dependent upon
the other.

During last winter most of the experimental
work was confined to research upon wavelengths
between 100 and 50 metres (2,998 and 5,996 kc.),
whilst since then—that is, during the summer
months—successful experiments have been car-
ried out upon wavelengths as short as 20 metres
(14,991 kc.), 10 metres (29,982 kc.), and even 5
metres (59,965 kc.), by amateurs, the experi-
mental equipment used being comparatively
inexpensive and simple. -

Inexpensive Apparatus

Once one is interested enough to enter into the
channel of short-wave experiment, the fascination
of the work seems to obsess one, probably due
to the fact that very little expensive apparatus
is required; further, the apparatus is extremely
simplé as a whole, a detector and note-magnifier

7

7
7

Success in Short-Wave Reception.
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By STANLEY G. RATTEE, MIR.E.,
Staff Editor.

A general review of the factors which

contribute to successful reception on
the now popular short wavelengths.

[ OO, OISO

usually constituting the total number of valves
employed.

Without a fair knowledge of how to start, and
without an understanding of what is low-loss,
one’s early attempts at short-wave reception may
quite conceivably result in very disappointing
conclusions, and in this contribution will be given
some brief indications of what should be avoided.

Choice of Circuit

First, there is the question of circuits, and,
since the penetrating ecffect of short waves is
such that almost any transmission can be heard
on a well-designed single-valve rcaction receiver,
used in conjunction with a note-magnifier, the
circuits need not include high-frequency amplifi-
cation. Indeed, with our present knowledge it is
an extremely difficult business to obtain high-
frequency amplification upon wavelengths below
100 metres (2,098 kc.), exclusive of 'using a
super-heterodyne, and even though it may be
possible, the beginner in short-wave reception is
not advised to attempt it. :

In choosing a circuit for short-wave work,
which we will assume to consist of a valve detec-
tor and note-magnifier, the main consideration is
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Fig. 1.—A useful circuit for short-wave reception.

which form of reaction control will give the best
results. To some, the ordinary straight magnetic
reaction circuit, using.a swinging coil, makes
strong appeal, but since any alteration of the
coupling of this coil alters tuning adjustment of
the receiver, it will be recognised as having a
serious disadvantage.  The most generally
accepted method is that used in the Reinartz
circuit, and this, apart from not bhaving any
serious effects upon tuning, allows the reaction
adjustment to be so finely made that strong
signals will cause the set to fall in and out of
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oscillation as the signals start and stop. . Further,
this form of reaction may be used even down to
wavelengths of ten metres without difficulty.

Aerial Coupling

Another point to be considered in a short-wave
circuit is the aerial coupling, and unless some
form of loose coupling is used it will be found
very difficult to make the receiver oscillate. In
the first place, the aerial coupling need not be
variable. I say need not be, because in practice
there appears to be no great advantage in making
it so, and by making it fixed one control is dis-
pensed with. :The aerial coil may quite con-
‘veniently be separated from the grid coil by a
spacing of a full inch, and need not be tuned;
- indeed, the tuning of this part of the circuit
invariably complicates matters.  Another form
of aerial coupling is to make the aerial coil a
continuation of the grid coil as in the Reinartz
circuit, when the two coils are wound upon the

same former, thus simplifying the construction.

. Practical Circuits

Two circuits showing the arrangements dis-
cussed above are given in Figs. 1 and 2, the
form of reaction being the Reinartz arrange-
ment in both cases. In Fig. 1 the aerial coil
L1 is fixed at a distance of approximately one
inch from the grid coil Lz, whilst the plate coil
L3 is wound upon the same former as L2. The
L4 coil is a radio choke, consisting of 150 turns
of No. 30 enamelled wire wound upon a 1}-in.
diameter former, its length being about three
inches.. This form of circuit is particularly use-
ful in the reception of wavelengths between 50
and 100 metres (5,090 and 2,998 kc.), and
particulars as to coil sizes for use with
such an arrangement were given by the
present writer in Wireless Weekly for June
17, 1925. As to the condensers Cr and Cz, these
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Fig. 2.—A form of the Reinartz circuit particularly
adaptable for use at high frequencies.

.should each be of .00025 uF capacity, while the
remaining components will be of normal value.
From the point of view of construction, the
arrangement given in Fig. 2 is the simpler, in
that the coils L1, L2 and L3 may be wound all
upon the same former as a continuous coil, tap-
pings being made for the zerial and earth con-
nections. In this circuit, the condensers Cr and

(LU
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C2 should be of .ooo25 uF for the reception of
stations on the 50- to 100-metre band, whilst the
coil should be wound on a 3-in. diameter low-
loss former having eleven turns of No. 22 d.c.c.
wire for L2, four turns of the same wire for
L1, and twelve turns of the same wire for Lj.
The choke coil L4 will be as before, as will also
all other values.

Below Fifty Metres

If it is desired toreceive upon wavelengths below
50 metres (5,996 ke.), then it is recommended that
dir-spaced coils and .ooor pF variable condensers

"Another size of self-supporting coil wound with
bare wire and arranged to plug into ordinary
valve sockets.

be used with the circuit given in Fig, 2. Details
of coils and how they may be made were given
by the writer in the June 24 issue of Wireless
‘Weekly, and, using these, wavelengths as low
as twelve metres may be reached, '

Aerials

When dealing with short-wave reception from
the view-point of obtaining the most successful
results possible, considerable experiment should
be made with the type of aerial which best suits
local conditions, In this connection, though
quite satisfactory results are obtainable when
using the ordinary P.M.G. arrangement, experi-
ment seems to indicate that still better results
can be obtained upon 100 metres (2,998 kc.) and
below by using a much shorter aerial, preferably
arranged in a vertical position.

Valves to Use

After the question of circuit has been decided
the chief consideration lies in construction, and
if it is desired to receive on wavelengths below 50
metres {5,996 kc.), then careful construction be-
comes a sine qua non. The grid coilleads should be .
as short as possible, and the components connected
to the grid coil should be as near as is reasonably
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possible. If it is within the power of the con-
structor to build the receiver in such a way that

the usual large ebonite panel may be dispensed

with, as in the case of the receiver described in
Wireless Weekly for June 24, then this is to be

preferred. Wrapped up in the question of con-

struction s that all-important matter of which

type of valve to use, and though it is generally -

admitted that valves of the V.24 type are the
best for use as detectors in short-wave receivers,

the ordinary four-pin valve may still be used so-
long as the valve holder is one of the low-loss

types; but since the matter of components has

A Marconi low-capacity valve.

already been discussed in a former issue, the sub-
ject will not be gone into again.

Delicate Tuning

Probably the chief stumbling-block in the way
to success in short-wave work, apart from faults
in design, is the actual operation of the receiver,
and though an operator may be able to tune in
all the B.B.C. stations with an erdinary broadcast
receiver, he may quite conceivably attain poor
success upon, say, 20 metres (14,991 kc.). The
reason for this statement lies in the fact that
short-wave tuning is extremely delicate, and the
more we descend in wavelength the more delicate
does the operation become. Another point which
calls for close observation is the correct value of
H.T. for the valve being used as detector, as this,
if too high, will give a * floppy ’’ control of
reaction.

Control of Oscillation

Having decided upon the type of valve which
is to be used as detector, then, with a given
value of H.T. on the anode of that valve with
the correct filament current, various values of
grid-leak should be tried until such a value is
found that the recciver will oscillate easily, yet
give a smooth control of oscillation. It is usually
found that different values have a remarkable
effect on reaction control.

Stations Audible
As to results which may be obtained on the

_ 50- to 100-metre wavelength  band (5,996 to
2,098 kec.) at this time of the year,
though conditions are not by any means

favourable on account of atmospherics and the
long daylight hours, quite good signals were ob-
tained recently from KDKA and the short-wave
station at Schenectady when using the circuit
given in Fig, 2. As some indication of wave-
length, listeners will hear when using the 4-11-12
turn coil referred to above a very loud station
sending ABC a number of times and signing
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himself. WIR; this station, which sends very
slowly, is, according to the August issue of.
Q.5.T.; working upon a wavelength of 74 metres
(4,051 ke.).

On wavelengths below 50 ‘metres (5,996 kc.)
the receptlon is mainly confined to daylight hours,
when quite a numbér of distant amateurs may be
rec€ived, working as low down as 20 metres"
(14,991 kc) ~ For rcception on Wavelengths in”
this region.coils of the .type shown in the photo--
graphs should be used, which, as w111 be seen,
are self—supportm;,

Coils for Uitia-short. Waves ;

The smaller *of thesc coils _will ‘cover wave-~
lengths between 12 and 30 metres ‘(24,987
and 9,994 kc.) approximately when, tuned’
by a.ooor ,uF condenscr in’ parallel in ‘the
manner descrlbed in the ]une 24 - issue - pre-’

viously retferred to.  This coil is wound with No. *

12 bare copper wire, which is sufficiently stiff 7
to enable the coil to be used exactly as shown.*
The second coil will cover wavelengths between
30 and 70 metres (9,994 and 4,283 kc.) when
tuned with the.same value condenser and used In
the receiver illustrated cn the cover of this present
issue,  This coil is wound with No. 14 bare
copper wire, and, unless actually shaken, will not
vibrate when mounted in the receiver previously
mentioned.
So long as coils and receivers are built in this
skcleton 7 style, then little difhculty will be ex-
perienced in attaining success,, and as soon as
the first short wave signals have been received
the wisdom of these remarks will not only be
appreciated but endorsed.

THE GLASGOW STATION

‘4

The S.B. switchboard and line amplifiers .in
use at the B.B.C.’s Glasgow Station.
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The Eliminators

ZHE world seems simply full of peopie
who spend their time in trying to
knock chunks off the wireless
" ;eciiving set. Not long ago the
%4 ¥~ high-tension battery was abolished,
////’///////”//% angd I was forced z’o write in these
columns a powerful appeal on behalf of those em-
ployed in the making of these useful, though at
times annoying, components. Luckily those words
of mine sufficed to save the industry from the doom
with which it was threatened, and there hangs
before me as I write a framed testimonial from
the Pluscappers’ Union in recognition of my efforts
on their behalf. The Pluscappers are, as I expect
you know, the fellows who make those neat little
tin hats which decorate the carbon rods of high-
tension batteries—a most skilled calling. = The
high-tension battery, thanks to my timely aid,
has weathered the storm, and now I gather that
the accumulator is for it. For this I am not really
sorry, since there is only one thing that I hate
more than lugging my accumulator round to the
charging station, and that is lugging it home
again. C

Professor Goop Steps In
For a long time past I have been pondering over
the question of accumulators. When you come
to think of it the objections to them are (1) that
they require constantly charging up, which means
A

Fig. 1.—The Goop-Wayfarer Circuit for a
self-charging accumulator.
that your account is also constantly charged up,
and (2) that they weigh at least two tons apiece

if you have any distance to carry them. Al the
efforts of myself and Professor Goop to evolve a
self-charging accumulator have so far failed,

D A S S
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though we have obtained some quite promising
results with the circuit shown in Fig. 1. -

Here current from cell A is used to drive the
motor M, which operates the generator G.
Current from the generator, after passing through
the smoothing circuit in order to eliminate all
bumps, is delivered to cell B of the accumulator.
As soon as cell B isfully charged the connections
are reversed. This cell now drives the motor,
whilst the dynamo delivers current to cell A. As

will be seen, the scheme is a very sound one.

the Professor’s gardener
drank their contents . . .

The only difficulty that we have found so far is
in finding a really efficient motor. The
makers of these things appear to know very little
about their business, and most of the machines
that they turn out are terribly greedy, so that
cell A is apt to run down before cell B is fully
charged, and vice versa. Once a really efhcient
motor is evolved, the matter is automatically
solved.
The Weight Question

We have also endeavoured to tackle the weight
question, though this has been a tough nut to
crack. A large proportion of the weight is caused
by the presence of water in the electrolyte. In
our first experiment we used methylated spirit as
being very much lighter, but this did not appear
to mix on very friendly terms with the sulphuric
acid, and several accumulators were ruined owing
to the fact that the Professor’s gardener dis-

“covered them and drank their contents during the

hot weather. Our next experiments led us on to
try the effect of a gas electrolyte. What does the
ordinary fluid contain? ¢ H.SO,+H:0,” said
he, with a confident smile, having just looked it
up in a text-book. And what does this mean in
plain English? Why, simply hydrogen and
sulphur with a dash of oxygen. _

We therefore made up at once our patent
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feather-weight accumulator, which has an electro-
Iyte of sulphuretted hydrogen with an admixture
of oxygen. But for the fact that it would be
necessary for all members of a listening-in party
to wear gas masks, and that the gas simply will
not stay nside the case to do its proper job, there
might have been a great future for this invention.
We are still striving to produce deodorised
sulphuretted hydrogen, but so far our efforts have
not met with the success that they deserve, whilst
our neighbours have written begging us to have
the drains seen to without delay. Some folk are
always poking their noses into other people’s
business.
A Substitute

Since, however, it is obvious that the accumu-
lator in its present heavy form is no longer to be
tolerated in the best circles, the Professor and I,
having failed satisfactorily to reduce its weight,
have decided to abolish it altogether. We have

designdd the very neat little drawing-room outfit

for filament heating purposes seen in Fig. 2,

which will shortly be placed or the market at very

reasonable cost. Those who wish to make up

the Goop-Wayfarer Filament Heater for them-

selves can do so by following out the instructions
which I am about to give. It is expected, how-
ever, that those who do so will remember the fact
that this invention is a patent, and they will not
omit to send in an adequate remittance on account
of royalties. On no account should remittances
be addressed to Professor Goop. They sheuld
come direct to me. Any contribution, from a
sixpenny postal order upwards, will be accepted as
conscience money.

Acquiring the Apparatus
The first requirement is a second-hand loco-
motive boiler, which can be obtained readily from
any railway works. The existing drawing-room
grate must be removed and the boiler installed in

it would be necessary for all members of

a listening-in party to wear gas-masks . . .
its stead. Readers will find that their wives will
go into ecstasies over the possibilities of the cab,
which they will turn without delay into a delight-
ful cosy corner or an inglenook for winter use,

whilst in summer it makes an extremely effective .

Turkish bath for the home. - Next we need a
steam engine of . some neat type capable of
developing about three horse-power per valve to
be lighted. Any kind of steam engine will do,
though if you can possibly obtain one with the
Goop-Wayfarer Buffle-shunt Valve .Gear, Inter-
locking Stuffing-box and Bi-Polar Cross Head, so
much the better—for us, at any rate, who live
fargely by our patent royalties,
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Other Gear

The engine is used to drive an air compressor
of the well-known Sloophly-Flopwoggle type,
which is quite the most efficient that I know. Air
from the compressor-is fed into a Stickit-Seesup
turbine, which in its turn drives a generator
capable of delivering up to 8 amperes at 6 volts. -
From the output terminals of the generator leads
are taken to a Goop-Wayfarer smoothing circuit,
in which all creases are ironed out of the current.
Further leads connect the smoother with the low-
tension terminals of the receiving set, and there
you are. ' -

A Real Boon

In the old days, when wireless sets were always
breaking down, life was full of excitement, but

Fig. 2.—The Goop-Wayfarer drawing-room outfit
for filament heating.

now they have been brought so near perfection
that nothing ever happens to them, the wire-
less man’s lot is apt in the ordinary way to become
rather a dull one. To all sufferers from ennui the
Goop-Wayfarer Filament Heater will come as a
boon and a blessing, since there are so many
parts which call for constant attention on the part
of the operator.

The happy tuff-tuffing of the steam engine, the
soothing boom of the air compressor, the whirr
of the turbine, and the busy hum of the generator,
all combine to produce a medley of sounds that
is at once satisfying to the mind and scothing to
the nerves.

Wives Love It

The analysis of the reports that we have
received from delighted users of the Goop-Way-
farer Filament Heater show that in the majority
of cases the lady of the house leaves instantly to
go to her mother when the installation of the
apparatus begins. As soon as the piano is moved
into the potting shed to make room for the air
compressor, she packs up her trunks and goes.
This, of course, gives her worse half a chance of
getting things done without interruption or criti-
cism. On the average, the lady returns in about
three weeks from the word ‘‘go > and imme-
diately falls§ in love with the new arrangement
of her drawing-room. Having painted the boiler
black, picked out with yellow, and having fitted
crétonne covers to the various pieces of apparatus,
she promptly adopts the Filament Heating outfit
as entirely her own idea and invites all her friends

round to a tea-fight in order that she may display

to them the very last word in ultra-modern
drawing-rooms.

WIRELESS WAYFARER.
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N wview of the many
successes attending

the use of short
wavelengths for
long-distance com-
munication  which

have recentlly been recorded, it is
interesting to note that a patcnt

s just’been granted in America

in which it is proposed to use very

Ieng waves for radio signalling. -

It is-claimed that wavelengths of
from. 300,000 to 600,000 metres
have utility in sxgnalhng over
short distances, as, for example,
between warships at sea. In
some cases this would be an ad-
vantage, as the long waves
would not travel far enough to
- produce interferénce at a distance
or be readable by enemy stations
far away. Long wavelengths are
used at present mainly for trans-

atlantic and other 1ong~dxstance

work.
* * *

. We understand that, as a re-_

sult of a special agreement drawn
up between the British Broad-
casting Company and the British
National Opera Company, an es-
tensive opera broadcast pro-
gramme will be available for
listeners next month when the
opera company’s provmmal tour
starts.

The B.B.C. have the option of
broadcasting an act from any of
the operas performed on any
night.

The opera company will be
at Leeds from September 14-26,
where the first broadcast will be
made. Each transmission during
.. the whole tour will probably be
v sunu‘ltaneoml} broadcast to other

slations Gf the B.B.C.

* *

- Mr. Gerald Marcuse has added
fa new: achievement to the list of
«:amateur wireless successes, hav-
arg communicated by telephony

during daylight with Mosul in

Irag. Tests were first carried
‘out at night-tinte, and the signals
recorded were of such strength
that Mr. Marcuse considered

there would be no difficulty in
working during daylight, and
this he has now accomplished.

The distance between the two

stations is 2,050 nautical miles.

Mr. Marcuse uses both for modu-
lator and for oscillator the Mar-
coni Osram Type T. 250 valve.
The power employed was ap-
proximately oo watts and the
wavelength 45 metres.

* * *

Powerful wireless apparatus is
being installed in the United
States dirigible airship Shenan-

doahk, and it is expected to have
a range of between 8,000 and
g,000 miles. It weighs some
1,600 lbs., and is composed of a
main transmitter operating on a
series of wavelengths varying be-
tween 507 and 1,500 metres. A
short~wave transmitter is also
being carried.  The aerial used
for the main transmitter is a
great length of wire let out from
a reel.

. A corner of Mr. Marcuse’s station {2NM) at Caterham.
643
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SOME BRITISH S

The intermediate frequency transformers, input filter and
oscillator coupler produced by the Bowyer-Lowe Co., Lid.,
are neatly enclosed in cases of the same type. The circuit
for these components makes use of a separate oscillator.

The sets of components mar:
centre tap autodyne oscillator .
intermediate frequency transfo
baseboard mounting or with

"unit seen in front is used for t}

of the Tropadyn

m

Some of the components made by the Peto-Scott Co., Ltd.

Two forms of oscillator coupler are shown in the cenire.

The long-wave transformers shown have a valve-holder
incorporated in the top.

A selection of components
dyne receivers, manufactu
device on the right is thea
variable coupling to vary th
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RODYNE COMPONENTS

RN

e . i

teted by L. McMichael, Ltd., consist of a
coupler, one long-wave filter and three
rmers. These are produced either for
the usual 4-pin fittings. The reactor
te oscillator and detector valve, a form
e circuit being employcd.

Messrs.Burne-Jones & Co.,Ltd., manufacture an oscillator
coupler for a separate oscillator, a filter, and intermediate
frequency transformers, these latter being alternately tuned
and untuned; four stages oflong-wave amplification are used.

Radio Instruments, Ltd. produce some very compact
red by Beard & Fitch, Ltd. The ‘instruments ; above are shown the oscillation coupler and
scillator coupler, provided witha one of the intermediate frequency transformers. The input
e strength of the local oscillations. filter is of the same type.

suitable for use in super-hetero-
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A NEW SHORT-WAVE SYSTEM ?

Some details of a special investiga-

GRS RIRR

¥~y EFERENCES have ap-
peared from time to time in
the Press concerning a new
short-wave system by means of
which communication is possible
over considerable -distances on
a very small amount of power.
The system, which is controlled
by Messrs. Autoveyors, 84, Vic-
toria Street, has been claimed to
make communication between
London and New York possible
on a power of only half a kilo-
watt. In order to ascertain
exactly what this new system was
and where it differed from the
existing methods, I obtained a
special interview with Mr. A, E.
Chapman, Technical Director to
Messrs, Autoveyors, Ltd. It is
understood that details of - the
system have been submitted to

e

the leading interests in the
country. .
Short-Wave Transmission
We are able to give here

some indication of the method

L2y | T Be
L 3

NEGATIVE RELAY

g -
Fig. 1.—One form of receiving cir-
cuit it is proposed to use.

which it is proposed to adopt. It
is, by now, a well-known fact in
short-wave working that the
influence of the Heaviside layer
upon transmission is very con-
siderable.  One effect of this
layer of ionised atmosphere is
that wavelengths which are suit-

tion which is being carried out by
Mr.J.H.Reyner,B.Sc.(Hons.),A.C.G.I.,
D.I.C., of the Radio Press Laboratories,
on a new method of short-wave working
proposed by Messrs. Autoveyors, Ltd.
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able at certain times of the day
are no use at all at other times.
Transmission between any two
points, therefore, is wusually
accomplished by the wuse of
several wavelengths; - and by
appropriate changes of wave-
length at different times of the
day practically continuous com-
munication can be established.
Recent developments’ have cer-
tainly indicated that there may
be bands of wavelengths which
are equally effective throughout
the twenty-four hours, but infor-
mation on this point is not yet by
any means complete.

Polarisation of Waves

Another aspect of the question,
which may “possibly have even
more influence than the previous
one, is the rotation of the plane
of polarisation of the wave. That
is to say, the electric field is not
vertical or nearly so, as in the
case of the longer wavelength
radiations, but may be tilted at

_ various angles and may even

rotate in its transit from point to
point. Some such action as this
was indicated in the ¢ Inventions

-and Developments *’ column of

Wivreless Weekly, Vol. 6, No. 18.
Certain short-wave experi-
menters have certainly noticed
that by tilting their receiving
aerials they can obtain better
results.

Compound Focus Apparatus

Comparatively short wave-
length radiations can be reflected
by means of suitablte -appara-
tus in a similar manner to the
reflection of light by a mirror.
Beam systems are at present in
use and in the course of erection,
in which the radiations are

646

The valve relay used with the system discussed in the text.
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focussed in a horizontal plane but
not in a vertical plane. That is
to say, although the radiations
are not permitted to spread out
in all directions over the earth's
surface, but are limited to the
confines of a certain more or less
parallel beam, they are enabled
to spread in a vertical direction
to any extent.

Restrictihg Beam to Solid Ray

If a second focussing arrange-
ment could be incorporated in the
apparatus by means of which the
rays would be kept within the
confines of a certain vertical
beam as well as a horizontal
beam, a more or less solid ray
would be emitted from the trans-
mitting point.  This, briefly, is
the outline of the system which is
proposed by Messrs. Autoveyors,
Ltd. By the use of what is
termed  compound  focussing
apparatus the radiations are to be
emitted from the transmitting
point in the form of a more or
less solid ray, and at the receiv-
ing point the receiver is to be in
the form of a simple oscillator
pivoted about its middle and cap-
able of rotating in any direction.
By this means it can be placed in
the most suitable position at each
time of the day to allow for 'the
variations in the plane of polari-
sation of the electro~magnetic
wave radiating from the trans-
mitting point. -

Magnetic Fields

It is claimed that this system
makes use of the magnetic field
in the wave rather than the elec-
trostatic field. We presume that
what is meant is that the system
does not employ any earth con-
nection, but that the radiating
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and receiving systems are more
of the nature of Hertzian oscilla-
tors than of the ordinary aerial
and earth transmitting arrange-
ments.

It is, of course, well known
that the electric and magnetic
fields of a wireless wave are in-
separable, being merely. different
manifestations - of the same
phenomena, but it is sometimes
more convenient to regard the
effects from a magnetic point of
view, '

A New Type of Valve

An important point in connec-
tion with this new system is the
use of a special type of wvalve.
One of the chief difficulties en-
countered in dealing - with the
very high frequencies necessary
to produce ultra-short waves li€s
in the .capacity effects experi-
enced with the ordinary types of
valve. In this system, therefore,
a special form of valve relay is
employed in which the tuning
coils are incorporated in the elec-
trodes themselves.

The device consists of a fila-
ment of wire surrounded by two
spirals, which are termed the
““ rack ”’ and the ‘‘ helix,”’ corre-
sponding to the grid and the
anode in an ordinary valve. The
ends of these spirals are brought
out to separate connections on the
ends of the valve, so enabling the
high-frequency oscillating cur-

rent to be passed round the elec-:

trodes themselves. By this
means it is claimed that an elec-
tro-magnetic control is obtained
on the electrons emitted from the
filament, and the effect of inter-
electrode capacities is minimised.

The Receiving Circuit

A cireuit incorporating these
new valves is shown in Fig. 1.
“There are two types of valves,
known as the positive and the
negative types. In one of these
the spirals are wound clockwise,
while in the other they are wound
anti-clockwise.

It is claimed that the aerial cur-
rents, which flow round the
“racks " of the relays, exercise
a magnetic .control on the emis-
sion.

¢ Push-pull ’’ Arrangement

Due to the reversing of the
direction of the spirals in the
negative relay, it is claimed that
an increase of current in positive
relay is accompanied by a de-

crease in the negative relay, and
vice-versa, so giving a ‘ push-
pull ’ arrangement. ‘

For scientific reasons we do not
agree with this explanation.

We were informed that this
relay is very much more sensitive
than the ordinary valve, and in
one form or another it is used in
all the dpparatus embodied in this
new system. |

© Practical Tests

It is understood that this type
of relay will very shortly be
placed on the market for the use
of amateurs, and although it is
designed primarily for very short
waves, it is claimed that by the
use of suitable loading induct-
ances it may be used very suc-

C

-u!"-ﬁ

Fig.2.—A second form of receiving
‘circuit,

cessfully on the ordinary broad-
cast band of frequencies.

In order to verify this state-
ment and find out whether there
was any appreciable improve-
ment resulting from the use of
this relay, some tests have been
carried out at the Radio Press
laboratories, with the following
results :—

The two valves were connected
up in a manner similar to that
shown in Fig. 1, except that

loading inductances were in-
serted in .the ‘‘rack’” and
“ helix 7’ circuits. The output

circuit, of course, contains high-
frequency currents, which will be
inaudible unless rectified. Hence

-the output coil’ was tured and

applied to the grid of a valve
arranged to give the usual cumu-
lative grid rectification.
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The resulting signal strength
was disappointing, being little,
il any, greater than that obtain-
able with a simple single valve
set.

A certain reaction effect was

produced by  coupling  the
““rack ' and ‘‘ helix "’ circuits
together. Oscillations could be

produced, but in this case the
circuit became * floppy,” which
one would rather expect, seeing
that the ‘“ rack ”’ is free. The
case is identical with the bulding
up obtained in a valve having a
free grid. -

With the idea of dispensing
with any apparatus other than
that proper to the relays them-
selves, the circuit shown in Fig. 2
was tried, and was found to give
results almost as loud as the
original arrangement.

Magnetic or Static Control

At this point, in order to gauge’
the effect of the * rack ’’ on the
emission, one of the ‘‘ racks”
was short-circuited. No differ-
ence in the signal strength could
be observed, so the other *‘ rack ”’
was short-circuited. The signals
remained as loud as before!

In order to investigate this
effect the characteristics of the
valves were taken. With a fila-
ment, voltage of 1.8, and a current
of 0.25 amp., the emission (with
an H.T. yoltage of 60) was 1.45
milliamps. The passage of cur-
rent through the ‘‘rack,” in
either direction, had practically no
effect.

Actually, a current of 0.5 amp.
through the ‘ rack’ increased
the emission by o.o15 milliamp.,
irrespective of the direction of
such current. :

These tests appear to indicate
conclusively that the magnetic
control of the emission is negli-
gible, and that any effects which
are obtained are electrostatic, as
with an ordinary valve. ‘

Use at High Frequency

Since these relays, however,
were designed for high-frequen-
cles, experiments are in pro-
gress to ascertain whether they
exhibit any superiority over
ordinary valves at such frequen-
cies. A certain benefit may
accrue from the fact that the
electrodes themselves can be
used as part of the tuning cir-
cuits, but this wilf remain to be
seen, ..
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Top—Tuning the transmitter at

WRNY.

Centre—The neat portable outfit
used for outside broadcasts.

Below — Listening for distress
calls on the 600-metre band.

AWIRELESS MAGAZINE'S
BROADCASTING STATION

add its voice to the already existing
chorus in New York City, is owned and
operated by our American contemporary, Radio
News, and is situated on the top of the Hotel
Roosevelt -immediately adjacent to the Grand
Central Terminus, one of the two great railway
termini in New York City. The equipment is of
the latest Western Electric type, and the aerjal
is supported on two steel masts of the tubular
type. - o _
This station. was : recéiving its final tune-up
when Mr. Harris visited it recently. - It'is well
laid out, particular care having been taken to

W RNY, the latest broadcasting station to

give a neat and businesslike appearance, not only
in the studio, which is situated on one of the
upper floors of the hotel, but in those portions of
the station which are given up to. the technical
equipment..

Our first photo shows the engineer tuning up
the station with the aid of the wavemeter, which
can be seen on the stool to his left. .The middle
photograph shows the particularly neat equip-
ment, cootaining two Western Electric micro-
phones and the necessary amplifying apparatus, |
s that when desired special events can be broad-
cast from any place which can be rapidly con-
nected to the telephone lines. Below will
be seen the operator listening on the 6oo-metre
wavelength band, according to regulations, for
any distress signals that may be heard, so that
in the event of ships being in trouble, the broad-
casting station is shut down at once. These
regulations apply to every broadcasting station in
the United States. .
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Experiments on Leaky Grid Condenser

RN

The arrangement of the test panel and other
opparatus used by the author in his experiments.

WU

QUESTION that is often asked is,
- ‘|4 ‘“ Why is a .0003 uF capacity con-

A detector valve? ’’ and again, ‘* Why
o The - 1s 2 megohms the correct value for
the grid-leak? *’ and a third time,
‘“ Why should the grid-leak be connected to L.T.
positive? ”’

Although these questions may seem very
simple, it is not possible to answer them directly
without going into a mathematical exposition of
the whole question of leaky grid condenser recti-
fication. What can be done, however, is to give
facts and figures resulting from quantitative
experiments carried out on the subject.

It has frequently been stated that different

A
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denser used as grid condenser with a’

Wireless WeeKiy

Rectification.
By C. P, ALLINSON (6YF).

_ This article describes in an interesting manner
some preliminary experiments carried out on
the effect on received signals of different
values of grid-leak and condenser, showing

. graphically -some of the results obtained.
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valves require different values of grid-leak to
give the best results, but no definite readings
appear as yet to have been published showing
his definitely to be the case. Nor have we been
nformed whether different values of H.T. require
a different value of grid-leak. Further, although
t is understood that connecting one end of the
grid-leak to L.T. positive is the best method to
employ, it may be asked what exactly is the
order of the improvement gained?

The Test Panel

It was therefore decided to go into these ques-
tions, and take a large number of readings. A
special test panel was made up for the purpose
to allow of various schemes of connections being
used, a clip-in type grid condenser being em-
ployed so that various capacities could be placed
in circuit, while a variable condenser could be
substltuted for it if desired. By this means
values from the lowest to the highest could be
tried. The variable grid-leak used had each end
connected to a Clix plug, and sockets were pro-
vided so that the leak could be connected either
between grid and L.T.— or L.T. 4+, or else across
the grid condenser.

The test panel is shown in the photograph and
the theoretical circuit is given in Fig, 1. Most
of the readings were taken on 2LO’s carrier, the

Fig. 1.—The circuit of the test panel.

-0+
LT
. ‘-

.

The condenser C2 is of the clip-in type, so that various values

can be readily substituted.
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unit of signal strength taken being one-tenth of
a milliampere drop in the plate current repre-
senting a signal strength of 1. Thus, if on
tuning in to ZLO the drop in plate current was
.65 of a milliamp., then the signal strength was
taken to be 6.5. The millilammeter used was
calibrated in half-tenths of a milliamp., while
.025 of a milliamp. could be read with certainty
by interpolation and .or with a fair amount of
accuracy. It will be noticed in the circuit dia-
gram that the milliammeter is shunted with a
large fixed condenser, and, as reaction must not
be used, the need for this condenser is not at
once apparent. In the writer’s case, however,
the milliammeter windings happened to be tuned
approximately to 2LO, so that reaction effects

S
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Fig., 2—The effect of different values of grid con-
densers on the signal strength., The two horizontal
scales apply to the correspondingly marked curves.
~were obtained due to the inter-electrode capacity
fof the valve,
_tained. It was therefore necessary to use the
large shunting capacity shown.
Signal-strength Variations

A great deal of difficulty was experienced at
times in gettmg accurate readings owing to
large variations in signal strength occurrmg,
and, in case this was due to interaction from
nelghbourmg aerials, .an” indoor aerial only was
used throughout the tests. The figures given
are therefore merely for comparison, and are not
in any way an actual measure of signal strength
obtainable. Later experlments were carried out
with a small transmitter working in the room. The
test panel inductance, L1 in the diagram, was
loosely coupled to it, being about 2 ft, away.
This gave very constant 1eadmgs, and was a
very satisfactory method.

Method of Measuring

When taking readings the H.T, and L.T. are
adjusted so vthat a convenient plate current s
passed, say two or three milliamps., and all
readings are taken relative to this value. The
reference point should be checked up periodically
during the cxperiments or else inaccurate results
may be obtained. It must be borne in mind that
the actual movement of the milliammeter needle
will be downwards when a signal is tuned in,

and misleading results were ob- -

when using leaky grid condenser rectification, for -

the received 51gnal causes a negative Charoe to
accumulate on the grid, so that a drop in plate

- current results.
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1f, however, anode current recti-

fication, or lower bend rectification, is employed,

then a rise in plate current will, of course, be

obtained when a signal is tuned in.
Elimination of Leakage

For the benefit of those who may wish to carry
out experiments on lines similar to those indicated

Some typical clip-in grid-leak and condenser units.
in this article, the following hints may be of
use. The panel must be of the best ebonite, and
every risk of surface leakage eliminated. Tt is
preferable to use valve legs tapped into the panel
for the valve holder, so as to reduce capacity
effects, unless an anti-capacity valve holder is
available. Particular care should be taken not
to let any flux fall on the panel when connecting .
up, for in work of this description the question
of insulation is most important. An “extension
handle on the tuning condenserCr isdesirable, and

S
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Fig. 3 shows the effect on signal-strength of

various values of grid-leak connected to either

L.T.+ or —. A'08 type of valve with 50 volts

H.T. was used. (Refer to note under Fig.6.)
even with this it may be found quite a critical
matter to get on the exact resonance point of.
the carricr. At any rate, it was found necessary
at three miles from 2LO.

Most of the readings taken in the fcllo“mg
experiments were obtained with a .06 type of
valve, though, of course, other types of valve are
quite suitable. Before taking a series of read-
ings, the L.T. and H.T. were switched om, and
left on, for a quarter of an hour previous to
starting work. This allows the *“ working parts ™’
to settle down, so that no vaiiations should occur
in the middle of readings. In any case, the
reference point was checked up from time to
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time. Under these conditions the accuracy of
reading's .obtained is pretty good.
. Details of Experiments

. ExpPERIMENT L.—To determine the
different values of grid condenser on  signal
strength. The grid-leak Rz was connected be-
tween grid and LT + and adjusted to some
albltraly value; L.T. and H.T. were adjusted as
_requxslte leferent value ‘condensers - were in-
serted in the clips, and reaqus taken, C1 being
adjusted every time for maximum dcﬂegtlon of
the needle. . v

"~ There . was not much (hﬂeleme in sxgnql
strength when C2 was varied between .006 and

.0003 ,uF Below this Jatter value signal strength
fell off more rapidly. The variable Londenser C3
was ‘substituted for C2 by means of the Clix
~ provided for the purpose, and readings were
taken down to 10 .deg, at which value ("xpprom-
mately equal to 000035 ,uF) ‘the signal strength
was three-quarters of its normal value, Fig.
shows the results plotted in graphical form, and
it will be noted that the curves are very flat
topped, tending, if anything, to drop a little after
600-800 puF.

A single-valve reaction receiver was next con-
nected up with the usual .0003 ul* grid condenser
in use. This was tuned to Birmingham and a
.001 pF grid condenser substituted. A slight

effect of

A novel grid-leak and condenser mounting,
secured to panel or baseboard by a single screw.

drop in signal strength was noticed; otherwise,
there was no difference in handling the recciver,
though a little less reaction was needed with this
latter value than with the normal one. This
result tallies roughly with the readings given in
Fig. 2.

ExpERIMENT I1.—To determine ihe effect of
connecting the grid-leak between grid and L.T. -
or L.T.+, and also to find out the effect of using
different values of leak. °The grid-leak plunger
of a continuously variable grid-leak was screwed
right in (minimum resistance), and then screwed
out five turns at a time, connecting the one end of
the leak alternately to L.T.— and L.T.+ by
means of the Clix,  The results were plotted
out and the curves shown in Fig, 3 obtained.
A curious point that was noted was that, on
transferring the grid-leak from L.T.+ to L. T
the plate current took a considerable periced to
attain a steady value, the needle slowly creeping
up and up. This time lag was sometimes as
much as two or three minutes; the longest time
lag observed for the reverse action (i.e., when
transferring leak from L.T.— to L.T.+) was
only ten seconds.  The results obtained here
were confirmed in a later experiment, and show
definitely that in every case the conrection to
L.T.+ gives the best results. Further, it will be
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seen that with the particular valve used, and the
particular. value -of H.T. applied to the anode,
there is a value of leak which gives the greatest
signal strength.

ExperimeNT [11.—To show that different valves
require different values of grid-leak, and that this
needs to be altered with any variation of the H.T,
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Fig. 4 illustrates the fact that for best results

different values of leak are required for various

H.T. voltages. Both curves were taken with a

D.E.5B valve. (Compare with Fig. 3.)

voltage being applied to the plate. The results
are shown graphically in Fig. 4, and should be
compared with those obtained in the previous
experiment. It will be seen. that there is a marked
difference between the two curves plotted as the
result of readings taken for two different values
of H.T., and also that the value of the leak

required is different for different valves to get
the best results.

Fig.5.—The circuit used for obtaining the
curve of Fig. 7.

ExPERIMENT IV.—To determine the effective
negative potential of the grid, obtained by the use
of a grid condenser and leak, and to show the
effective negative potential applied to the grid
by an incoming signal. These readings were ob-
tained by means of a local oscillator, as at that
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particular time the variations in signal strength
of the locsl station’s signals were so-great as to
make it impossible to get accurate results.

First of all, without the local oscillater being
switched on, readings of plate current were taken
with different values of grid-leak, connecting this
alternately to L.T.— and L.T.+, The results
were then plotted (see Fig, 6). Readings were
then ‘talken of grid volts against plate current,

b
L]
3
T D | 05 barve
] CRIO-LEAK T LT+
2 —
I ——) c,m_‘ .
[ . .l.l'.‘.-
/ J@ Mlp-m LT~
B , / / B
' WITH DESB VALVE]
0 5 0 23 30 35 4 4 B 5 &

TURNS (GMD-LEAX RESISTANCE )

Fig. 6.—Curves showing -variations of signal

strength with grid - leak resistance under

various conditions. (A continuously variable

leak was used so that the number.of complete

turns of the knob from the full-in position

gave a measure of the resistance.)

using the circuit shown in Fig. 5. These results
were plotted in the curves of Fig. 7. By taking
equal values of plate current for points on the
curves in Figs. 6 and 7, we can then evaluate
the steady potential at which thé grid is held by
a-particular value of and means of connecting the
grid-leak.

The curve marked 1 was taken with the .06
valve previously used (having an amplification
factor of 6.5); the others were obtained with a
D.E.5B., having an amplification factor of 2zo.
b
3 1 4

pd

£

4

A "

d

P

.3 2 i 0 [ 2 3
. - CRID- VTS +

Fzg 7.—A curve of grid volts against plate current
for the D.E.5B. valve used by the author.

This is shown by the difference in slope of the °

two curves. With the D.E.gB. it will be noticed
that the curve obtained -by connecting the leak
to L.T. — is much flatter than the other, and has
the effect of applying an average negative poten-
tial of .35 volts on the grid. The L.T.+ connec-
tion gives an average potential of approximately
+.3 volts, and the greatest signal strength was
measured when the highest value of leak was
used, i.e., when the plunger was screwed full cut,
at which position the potential of the grid is
. about -.5. The numbers shown are turns on
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the plunger, and should be preportional to ‘the
resistance of the leak over the greater .part -of
the curve. That this is so is shown by the fact
that the curve is nearly a straight line.

The results, which are tabulated below, show
the six readings obtained by connecting the three
highest values of the leak alternatively to L.T.—
and L.T.+, and give a comparison of the equiva-
lent signal voltage applied. These figures were
obtained by the method previously outlined,

Actually the procedure was as follows : —With
the ‘circuit L1C1 out of tune to the source of sig-
nals, Ip the normal plate current was read for the
leak connected to LT— and LT+. The effective

negative potential can be read off from Fig. 7.
L1Cr is then tuned to ‘the local oscillator, and the
plate current Is noted. The voltage that must
be applied to the grid by a grid battery to obtain
the same drop in ‘plate current is then found, and
gives us Vs. Then Vs—Vg is a measure of the
signal strength in terms of volts negative on the

A well-known type of variable grid-leak.

grid. These confirm the results that were ob-
tained on 2L.O’s carrier, showing that the con-
nection of the grid-leak to L.T.+ is best.

Inthe table Ip=normal plate current.

Vg=equivalent potential applied to
grid by use of condenser and leak.

Is=plate ‘current when circuit is

. tuned to local -oscillations.

Vs=equivalent potential applied by
incoming signal and condenser
and leak.

Ve=Vs--Vg, which is a measure of
signal strength in terms of addi-
tional negative potential applied
to grid by the signal.

R =number of turns
plunger is screwed out.

The maximum signal strength is obtained with
the grid-leak going to L.T.+, and every reading
taken with it connected to L.T.— is less than the
corresponding reading when it is connected to
L.T.+.

This completes the work done so far by the
writer on the subject of leaky grid condenser
rectification, and it certainly serves to ‘throw
some interesting light on the question '

grid-leak

Grid Leak . :
co.nnected to Ip,i Ve, | L} Vi | Ve=Vo—V, | R
Negative  ..|r.42|—0.5 |0.25/—3.4] —2.9 | 50
1.37 —0.550.22 —3.5 —2.,95 ' 55

1.25 —o.75o.16}—3.8 —3.05 1| 60

Positive ..,1.55 —0.2 0.3 | —3.2 —3.0 | 50‘
1.47/—0.3 [0.25 —3.4 —3.1 |55

1.37]—0.5 jo.19| —3.71 —3.2 60
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A READER’S SUCCESS

Sir,—As an enthusiastic amateur
during the past three years I have
had many sets at one  time and
another, but the two which held
my interest most were (1) the Family
Four-valve Receiver- (Radio Press
Envelope No. 2, by Percy W.

A modified Family 4-valve receiver
built by T.F. S.

Harris, M.LR.E.) and (2) Mr.

Harris’ modification of the Grebe

C.R.13 Circuit. In consequence.
last September 1 built a set whica
1 considered embodied all the best
features of these two sets,

One stage of H.F. only is used
and no magnetic reaction is em-
pluyed; using ordinary general-pur-
pose valves in the H.F. rosition the
tuning is moderately sharp; but I
found that by substituting a B.6
valve for a B.5 valve in the L.F.
the strength of signals was much
enhanced.

No - potentiometer " is  used or
needed on this set, whilst the
set can only be made to oscillate by
over-running the high-frequency
valve filament. - 1. consider the
tonal quality of the set to be con-
' siderably superior to the Four-valve
Family Receiver, which, as most
people know, employs magnetic

reaction and potentiometer control
(this with identical components in
each case). :
Results obtained are as follows :
My aerial is about 26 ft. high at
one end and 16 ft, high at the

lead-in end; this is ‘not high, but’

I am admittedly in a good, un-
screened position. 1 get what
most people claim to get with. a
good g4-valve set employing one
stage of H.F., i.e., all main B.B.C.
stations and quite a number of
Continental ones at good L.S.
strength during winter. I cannot
always separate Birmingham and
Aberdeen, but with a closed. aerial
" tuning circuit I would hardly ex-
pect to do so, especially when one
considers how Rugby is placed in
relationship to these two stations.
"1 have not received America on
_this set, which I designed to bring
in good-quality speech and music,
“and not as a stunt set. I have a
little single-valve KDKA set on
which I can hear U.S.A. any time
I care to wait till 11.15 p.m,

1 am sending you copies of photos
1 have recently taken of my set.—
Yours faithfully,

T. F. S.
Rugby.

minal, and extra battery terminals.

The sets constructed are the
““STr00 ” (Radio Press Envelope
No. 1, by John Scott-Taggart, -
F.Inst.P., AM.LE.E)), *“ Family
4-Valve Receiver’’ (Radio Press
Envelope No. 2, by Percy W.
Harris, M.I.R.E.), and “ 2-Valve

Amplifier de Luxze” (Radio Press
Envelope No. %, by Herbert K.

Simpson).
All the foregoing sets are very
successful and can be- highly

recommended = both as regards
results obtained and ease of mani-
pulation.—Yours faithfully,
STANLEY BEAUFORT.
Antwerp.

ENVELOPE No. 9

Sir,—I thought that possibly it
might interest you to know of the
results obtained with “ An Efficient-
Single-Valve Set ” described in
Radio Press Envelope No. g by,
eHerbert K. Simpson.

I live just over a mile from 2L.O,
and one would imagine that that
station would drown all the others,
"but not so. One night during
2LLO’s transmission 1 received at
comfortable headphone strength at

Another version of the Family 4-valve receiver, as constructed by
a reader in Belgium.

RADIO PRESS SETS IN
BELGIUM

SirR,—I have pleasure in sending
you some photographs of sets built
,by an .amateur from -Radio Press
designs, though each with slight
-modifications, such as the introduc-
.tion of a master rhecstat, variable
resistances on - the transformer
'secondaries, constant aerial ter-
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9.35 p.m. part.of the programme
from Newcastle. . Two other sta-
tions were then tuned in, one being
‘identified. as  Birmingham, but
Morse” and atmospherics prevented
‘me from hearing the call-sign of
‘the other. The set has the follow-
ing other stations at comfortable

“strength to its eredit : Cardiff, Glas-

gow, Manchester, Daventry, Petit-
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Parisien, Radio Paris, and one
German station, besides 2L.LO, which
I get at sufficient loud-speaker
strength to fill a small room. I shall
soon be adding the “ Two-Valve
‘Amplifier de Luxe ” (Radio Press
Envelope No. %) to it, and am look-
ing forward to plenty of music. Is
not this performance very good?—
Yours faithfully,

London, W. J. M. P.
WIRELESS FUND FOR
HOSPITALS

From Viscount Knutsford, Chair-
man of the London Hospital, etc.

Sir,—As Chairman of the Ad-
visory Council of this Fund, please
allow me in your columns to give
public thanks to all those Radio
Manufacturers whose generous: gifts
have helped to equip the London
Hospitals.

Within three weeks of the appeal
made by the Daily News, gifts in
value over 48,000 had been made
by the * Industry,” and this
generous gift has enabled us to
equip nearly half the number of beds
in the Voluntary Hospitals."

We want to give every patient the
companionable headphone, to help
lessen their sufferings and to give
them a happy issue out of all their
afflictions.—Yours faithfully,

KNUTSFORD.

THE ¢“FAMILY”’

RECEIVER

Sir,—May I sing my praises in
favour of the “ Family 4-Valve
Receiver,” by Percy W, Harris (En-
velope No. 2). I have enclosed the
set in a writing bureau, and it
makes a very handsome piece of
furniture. I am using two D.E.R.
valves as H.F., and detector and
2 Ediswan P.V. 6D.E. as L.F, am-
plifiers, with 6 and %73 volts grid
bias respectively. I have altered the
lay-out of the panel somewhat, but
it seems to have had no detrimental
effect on the efficiency of the set.
It is a first-rate set and gives
splendid results.  Bournemouth is
really too loud on the L.S. on 2
valves for an average size room.
Cardiff, 21.O, Newcastle, Glasgow,
Manchester, 5XX, Radio Paris, and
Edinburgh (relay) all come in on
the loud-speaker - with' 3
Many Continental stations come in
well, including Madrid and Rome
on the L.S,, and Hamburg, Munich,
Berlin (Voxhaus), Rome, Barce-
lona (?) and several others at good
'phone  strength;  Petit-Parisien
L.S., of course. Several amateurs
have been heard, but not very well.

Six coils are-mounted, those for
300-500 wave-band and for 5XX and
Radio Paris. By means of a 6-pole
double-throw switch either set may
be put into circuit according to the

4-VALVE

stations required. ~ No efficiency
seems to be lost through ° this
arrangement.

valves.

Yours faithfully,

The Radio Press A.B.C. wave-
trap (Envelope No. 6, by G. P.
Kendall, B.Sc.) has recently been
added, and Bournemouth can be
cut out and many other stations
picked up. Cardiff and 2LO are
good L.S. strength. My aerial is
about 35-40 ft. high, double wire,
and go ft. long (each wire). The
earth is the water main. I don’t
think these results are much to
grumble at. . I am -more than
pleased, and thoroughly recommend
the circuit.—Yours faithfully.

K. J. B. Curris.

Bournemouth.

THE ‘ALL-CONCERT DE
LUXE '* RECEIVER

Sir,—I thought I would drop a
line regarding the j3-valve ‘ All-
Concert de Luxe” (by Percy W.
Harris, Envelope No. 4). 1 first
made a * Simplicity 3-Valve Set’’
(Envelope No. 3, by G. P. Ken-
dall), but decided to take it to
pleces and use the parts to try out
the All-Concert set, as some of them
are identical.  Other parts, of
course, T bought to complete the
component parts as specified in vour
envelope. I may say that I am

%
a

The neat wiring of the S.T.100
receiver made by Mr. Stanley Beau-
fort can be clearly seen in this
photograph.

delighted with it,” the volume and
clearness of speech and music are
wonderful, and in a 10-ft. x 12-ft.
room it is easy to hear the general
news and forecast at the other side
of the room from telephones only.
I have not got a loud-speaker. The
only trouble so far is that I cannot
tune in any other stations, only
5XX, 2LO and 5BM, and one Con-
tinental on the same wavelength
as 2LLO.  On the “ Simplicity 3-
Valve Set”” T could get, in addi-
tion to these, Newcastle, Aberdeen,
Paris, using the same aerial as T
am doing now, which is Electron
wire, 6o-ft. span, height at house
end 25 ft., garden end 20 ft. 1 am
halfway up on one of the hills, and
trams pass the door, and the inter-
ference was very bad on the old set
but is very much reduced on the
de Luxe. It is a pleasure - now
to listen in, and I only lay down
the ’phones at the conclusion of the
programme, it is so enjoyable now.
So T wish you the best of luck in
bringing out such a fine set.—

F. V. PEtERs. -
Brighton.
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Sir,—With - reference to vour
request that makers of your ‘¢ All-
Concert de Luxe” receiver, En-
velope No. 4, by Percy W. Harris,
M.L.R.E., should inform you of its
performance, let me say that I have
just finished building this set.

I had had absolutely no experi-
ence whatever, either in building
or operating wireless sets, and
until I started on the work I was
entirely ignorant of the - techni-
calities of wireless work, though I
had a good general knowledge of
electrical matters.

A few small modifications were
made lto your lay-out, the chief
being that I wused wvariable con-
densers of different -make from
those described. T

One modification to your cabinet
design was, that instead of having
holes at the back for the H.T. and
L.T. leads, I put in a hinged flap,
which makes- it very easy for the
lead terminals to be handled, with-
out withdrawing the set to get at
them.

At the moment I have only the
Daventry coils, using two D.E.R.
valves and one D.E.3 for the L.F.,
with two 2-volt 6o-amp. cells.

I had never tuned a set beforc,
but well within five minutes of
first connecting up I had tuned in
Daventry at splendid strength. .

I switched out my first valve
and found adequate strength on
two.

I tried to get Paris, but could
not, probably owing to inexperience.

Lelant is between St. Ives and
Penzance.

My aerial (Electron) is 100 ft.,
7o ft. long, 30 ft. down-lead;
height 5o ft. further end, 30 ft.
down-lead end; situated on fairlv
open ground, but on the low side.

I am aware that this is but «
meagre and, possibly, useless
report, but I am so extremely
pleased with the results on XX
that I feel perfect confidence that
corresponding results would be
obtained on various stations when
using suitable coils.

1 am proud of the appearance
and high finish of my set. No

trouble in detail has been too
much, and I am full of admiration
for your design and admirably

clear:instructions.—Yours faithfully,
Joun pe Warton, R W.A.
Lelant, Cornwall. E

EARTH CONNECTIONS IN
DRY SOIL
SirR,—Where soil is of dry sand,
it is not easy to make a good ea¥th’
connection.  This difficulty 1 was
able -to overcome by -hooking up
the earth lead to the wire netting
surmounting a party -wall dividing
the garden from adjoining property.
The result was perfectly satisfac: |
tory, the wire netting apparently
acting "as a counterpoise earth,
although not below the aerial, which
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is an indoor one fixed in the roof
rafters.

This idea may help your corre-
spondent ** A, P. 11 (Wireless
Weekly, Vol. 6, No. 15, Informa-
tion Department) and your other
readers.—Yours faithfully,

GEoRrGE L. Boaa.

Aguilas (Murcia).

WIRELESS AND THE LIGHT
AEROPLANE TRIALS

SiR,—A few particulars of the
transmitting and receiving appara-
tus installed at Lympne for the
Light Aeroplane Trials organised
by the Royal Aero Club may be of
_interest to your readers.

At the Light Aeroplane Trials
held at Lympne on August 1, 2,
and 3, by the kind permission of
the P.M.G. and at the request of
the Royal Aero Club, three wireless
stations were installed by Messrs.
N. V. Webber & Co., Ltd., of Oat-
lands Park, Weybridge, in order to
maintain  rapid  communication
between the aerodrome and the
two turning points on the course,
namely, Hastingley and Postling,
these points being about four and
five miles respectively from head-
quarters station at the aerodrome.

The two out-stations were simi-
lar in design and consisted of a 2-

valve recelver and a single-valve
transmitter, equipped both for C.W.
and ’phene. Power was derivad
from large-capacity dry-cell H.T.
batteries, about 5 watts being
drawn at 220 volts, giving an aerial
current of .3 amps between 150 and

200 metres; both transmitter and
receiver were combined in one
instrument.

A single-wire aerial 75 {t. long
was employed, supported by two
bamboo poles 25 ft. high, and a
single-wire ~ counterpoise  immie-
diately under the aerial and 3 ft.
from the ground was used instead
of an earth system. An earth pin
about 6 in, -long was used for the
receiver. v
. At  Headquarters Station two
aerials at right-angles were used—
one for transmission and one for
reception. Two receivers were con-
nected in series—one tuned to
Hastingley Station (6ZB) and the
other to Postling Station (6ZC).
Remarkably little interaction was
experienced between these two
receivers, even when tuned within
a few metres of each other,
although 6ZB was tuned to zo0
metres and 6ZC to about 150
metres as a precaution. 6ZA—
H.Q. Station—was tuned to about
175 metres. By this means reports
were received from both out-sta-
tions simultaneously without diffi-
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culty, and as both receivers were
tuned to  headquarters, orders
could be transmitted to them as
desired.

In spite of the adverse conditions
—such as rain, wind and thunder-
storms—everyvthing went off as per
schedule, ’phone being worked
nearly all the time, with C.W. as a
stand-by when static and oscilla-
tions from curious local B.C.L.’s
made ’phone reception unreliable.

Two conclusions were definitely
drawn, however. First, all field
stations using portable aerials must
have loose-coupled aerial circuits—
both on transmitters and receivers;
and, secondly, each lead-in from
the aerial and the counterpoise must
be taken at the top and bottom of
the tent respectively and firmly
staked to prevent swaying, great
difficulty being experienced during
the preliminary tests in keeping the
waves constant.

In conclusion, it may be said
that there was great satisfaction in
knowing that all the arrangements
worked—and worked well—and that
reports could be given to the Royal
Aero Club officials not only on the
progress of the races but on the
safety of the pilots and passengers
in the very frequent forced landings
occurring during the meeting.

(Signed) P. DoRTE.

Weybridge. (6DO.)

Why is

THE HALL MARK OF “QUALITY” EBONITE?
Because it is made from finest rubber and sulphur

IT HAS
PROVED ITSELF

ITS POLISH

SPEAKS FOR ITSELF

All branded panels guaranteed free from surface leakage.

The BRITISH EBONITE Co., Ltd., HANWELL, LONDON, W.7
Rods, Tubes and Mouldings

655



Wireless WeeKkly

August 19, 1925

“An Opportunity for the Experimenter”

T will be remembered that it
was recently announced in
Wireless Weekly that Dr.
Hoyt Taylor, the Superintendent

" Naval Research Labofatory,
¢“ Bellevue,”’ Anacostia, D.C.
- July 28, 1925.

Dear = Sir,—Permit me

to

will, . we think, be of interna-
tional interest.

The following schedules are
liable to remain in effect for an
indefinite time:—

of the Radio Division of the . . .
United States Naval Research thank you for your communica- 711‘3-E metres, work intermit-
i . i : tently from 1 a.m. to 12 noon.
Laboratory, was articularly. tion of July 11. Last May we .
¥y P Y had direct contact with British 41.7 metres, 6 p.m., with tiMY

anxjous to secure the co-opera-
tion of British experimenters in
the short-wave work carried out
by the Naval Station NKF. As
a result of the visit of Mr. Harris
to NKF, arrangements are
being made for the transmission

sLF, but as the hot summer
months came on, the signals
gradually faded out. We shall
be glad to keep you informed of
our schedules, but believe that on
account of the frequency with

to MacMillan

(traffic relative
rule); also

Expedition as a
3 p.m. and 8 p.m.

The following schedules are in
effect at the present time, but are
subject to change :—

We call MacMillan ships

of special schedules, details of which we make changes, we WNP and WAP on 20.8 metres
which will appear in Wireless should try to establish some for about 1 5 minutes, at 3.5 p.m.
Weekly, and the assistance of radio amateur contact. I will ang 8. 5 p.m. 4.30 ‘a.m. sche-

readers is invited.
A letter just received from Dr.
Taylor is reproduced below, and
- the details which he gives of the
present times and wavelengths

will enable readers to pick up-
NKF and calibrate their receivers

in readiness for the special tests.
The times given have been con-
verted to British Summer Time.

give you the present list of
schedules and suggest that you
arrange ‘with . . or someone
else who can possibly reach us
during our daylight working
hours, which means between
3 pm. and 10.30 pm. If we
can establish such contact we can
forward you immediate notice of
special test schedules, which

dule with NPM on 20.8 metres
{does not usually last over one
half-hour).

9 a.m. schedule, with NRRL,
on 41.7 metres.

In between times, during the
night hours, we work various
amateurs at home and abroad,
but not according to schedule.

(Concluded on page 658)
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progress is essential.

The new imProved 3
TCC Man\sl)ri(],ge ‘:
N Radio—the youngest and most virile of our industries— &

While it has not been found
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possible toimprove the accepted principles of the Mansbridge

Condenser-—recognised as the standard, large capacity §
condenser throughout the world—we have found it prac- ‘P‘
ticable to improve the famous green T.C.C.Mansbridge in .d‘

certain important constructional details.

XOF )

The new Duplex terminals (patent applied for) can be
used as soldering tags or to hold connections by means

&

of their knurled heads. The top of the Condenser is now o)
all-metal which is, of course, quite impervious to the heat L%
of the soldering iron or the action of the atmosphere. 3

T.C.C. Mansbridge Condensers are made in the largest
factory in this country solely devoted to the manufacture
They are backed by a twenty-year-old
They are
Every

of condensers.
reputation for accuracy and dependability.
fully guaranteed and British made throughout.
Waireless Dealer stocks them in a wide range of capacities.

In lal)our, (lesign and material—DBritish througkout
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Telephone Jacks

Telephone jack-plugs of novel
pattern have been submitted by
Messrs., The Electrical Equipment
and Carbon Co., Ltd., for use in
the ordinary plug-and-jack arrange-
ment. One neat and eflective plug

has, enclosed in a fluted insulating

barrel measuring 2 in. by % in.,
two small screw chucks to grip the
ends of telephone tags, together

with a ring to which to attach the-

usual cord, which is calculated to
take the strain of a sudden jerk,
instead of trusting to the electrical
connections for mechanical strength.
Another plug, this time with a rect-
angular body, has two sets of ter-

minal bushes with set-screws to
grip terminal tags or wire-ends
along the opposite sides of the

Apparatus
we have tested

Conducted by A. D. COWPER, M.Sc., Staff Editor.

body; and a small snap switch in
the body, actuated by projecting
buttons, to switch over the plug con-
nections to either pair of terminals
for alternative use of headphones
or loud-speaker without disturbing
connections. A third plug has a row
of four such terminal bushes on

each side of its rectangular body,

connected across, and with the first
pair connected to the plug-contacts.

Thus various combinations of .
several pairs of headphones can be
tried. These components were

highly finished, and showed good
workmanship; on test the insula-
tion-resistance was high enough for
their purpose in every case, and
they performed their functions in a
satisfactory manner. We can cer-
tainty recommend these jack-plugs
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for the neat and convenient con-
nection of headphones, etc.

Panel Switches

Messrs. The Electrical Equip-
ment- & . Carbon Co., Ltd., have
sent for our inspection samples of
two very neat enclosed types of
switches, with one-hole-fixing, and
with convenient terminals arranged
in the rear for accessible connections.
In the one case a swinging arm in
moving through about 180 degrezss
presses down a contact spring on
to another piece of metal, so com-
pleting the circuit; in the alterna-
tive pattern a snap-switch effect is
obtained by a lagging-spring action
which, with a go-degree movement
of the controlling knob, snaps a
contactzarm in between two spring

THE PANEL

‘'DE LUXE

Blotting Paper and Wireless

HE connection may

not at first be ap-
parent, but some variable
grid leaks consist .of
pellets of the first soaked
inindian ink, and are put
into sets for the recep-
tion of the second. The
absorbent properties of
blotting paper results in
. every atmospheric
- ‘change affecting the
‘value of the leak, and

. PRICE 3 -

Postage 2d.

QRETW 00y

. GUARANTEED

so soft is it that after
every ~compression its
value is altered.

As wmuch cave should be
paid to the design of a
Variable Grid Leak as to
any other portion of a
veceivey, and this has
been done in . the
of the -“* Bretwood.”
Proved by trial to be
the best, it should
be found in every sel.

With Condenser
(as illustrated)

4/6

Postage 3d.

SPECIALITIES
are obtainable frem most Wireless Dealers. :

BRETWOOD LIMITED
12-18, London Mews, Maple St.,London,W.

case -

UCCESS in Wireless 1s ever dependent upon

trifles.

One man will succeed where another

- will fail. No component can exercise such influence

for good or ill as the parnel.

Start with a Radion

Panel and you will be sure that your foundation is
correct. Radion Is recognised throughout the wireless

industry as the highest grade ebanite panel it is

possible to make—and its superb surface.will add
considerably to the appearance of any Receiver.

q

Radtion is available in 21 different sizes in
black and mahoganite. Radion can also be
supplied in anv special size. Black 1d. per
square inch, mahoganite rid.per squareinch,

RADION

Head Office: 13a Fore Street,

London, E.C. 2

American. Hard Rubber Company (Britain) Ltd.

Depots: 120 Wellington Street, Glasgow.
116 Snow Hill, Birmingham.
8 Corporation Street, Belfast:

Irish Agents:

Bardays Ad.
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contact-fingers, or out again with
a rapid action that should discour-
age excessive sparking when breals-
ing the circuit. These switches
operated correctly on test, and
showed a good insulation resistance.

esseseeEteettsstetseesentPeesscIRsITIsORIRERIRRRYS

<« An Opportunity for the
Experimenter ’

(Concluded from page 656.)

cessessaecsesssussronns’

ssvescoaesessesocs
cssserssasscsensen

9CXX we frenerally call right
after schedule with 1MY.

If you can suggest some
schedule in the zo-metre band
which will fall between the hours
of 3.30 p.m. and 10.30 p.m., and
which will not conflict with other
schedules, we will be very glad
to test with you as soon as you
can make up your mind what
time you want to work. You
can shoot the information to
some member of the A.R.R.L.,
and they will get it to us
promptly. ‘

All .of our waves except 17
metres, which has been tested
but little, are reported as ‘being
received very well in England,
but we believe the 20.8 will be
the best for daylight work.

‘wave.

Some time we would like to run
a 24-hour test with you on this
You can absolutely rely
on our frequencies being correct
to better than 1/10 of one per
cent. - You will probably mnotice
that our signals do not lilt or
fluctuate up and down as most
other signals do.

1 am enclosing one of. our
station cards.—Very truly yours,

A. Hovr TaviLor.

Superintendent, Radio Division.

Arrangements of Schedules

Arrangements have been made-
for an’ experienced British trans-
mitter to get into . communica-
tion direct with Dr. Taylor at
NKF, and this will probably
have been accomplished by the
time that this announcement ap-
pears in print. The co-operation
of other British transmitters
with good experience of short-
wave working would be wel-
comed, especially in connection
with Dr, Taylor’s suggestion of
a 24 hours’ schedule of tests, and
we take this opportunity of ex-
tending an invitation to take
part.

We shall be glad to receive

.reports from readers

August 19, 1925

who suc-
ceed in.obtaining good reception
of NKF with the aid of the
schedule we are publishing this
week, with a view to obtaming
the names of experimenters in
suitable localities for any special
listening tests which Dr. Taylor
desires carried out.  Any tests
which are conducted, of course,
will be open to all readers -of
Wireless Weekly, and reports
from all quarters are valuable,

Reports of Reception

In the first announcement
which appeared in Wireless,
Weekly it was mentioned that no
reports had been received of. the
reception of NKF’s short-wave
signals in this country, but fol-
lowing upon this we had reports
from - several readers. Mr.
Robert Carlisle (GEWG) and Mr.
Gordon Ritchie (both of Glas-
gow) report hearing the 20.8-
metre signals at good_strength,
while Mr. J. H. D. Ridley
(GsNN, of London) reports hear-
ing both the 20.8- and the 41.7-
metre transmissions, finding that
both of these can be received
regularly at remarkable strength,

ualtt

RADIO

greatly

te 500 1

APERIODIC
DUPLEX COIL

This consists of primary
and secondary woun

together in large gauge
in  different
wire, mounted on stan-
dard plug-in fitting. In
a large measure elimi-
. nates interference and
improves
selectivity  of
made for the broadcast
wavelength and with a
- "0005 condenser tunes
from 250 to 500 metres.

Price 6/6, post 3d.

TERMINAL CLEANER

coloured

the

tuning,

If you fit a

Component

you get RELIABLE and EFFICIENT
working, an ORIGINAL DESIGN
giving you the ‘* §omething Different,”

and Sidlled Workmanship with High
Class Finish. Look, for example, at the

FORTEVOX SQUARE LAW
VARIABLE CONDENSER

This NEW
DESIGN

js the only Condenser piving
READINGS on both Main Condenser
and Vernier. Full Instructions .and
Recording Charts with each instrument,.
One Hole Fixing.

PRICE
Prov. Patent 9127/25. :lin Verﬁlef
For the Discriminating Buyer : s 1% § 2t 19 § cach
** We cannot recall haying seen a *0005 126 ,, 16 6
better finished article.” 0003 »” 1‘1 6 .
Tue Brrrisu TrADE JournaL. 0002 mpg..,",. 5d. ue .,

The *“Fortevox’’

A useful little tool which en- LIGHTNING e
ables the terminal to be cleaned Agﬁﬁ?lﬁg
by a twist of the holder Property

Prov. Tatent 14127/25.

between thumb and

@naht
RADI 0
finger. 6d. each, post 2d.

GOSWELL ENGINEERING CO., LTD.
85, 96, 97, 98, WHITE LION ST., LONDON, N.1

° - )
Price 2/6 each. Postage 24
Stocked by all reputable dealers, or obtainable direct from :

FRASER & GLASS, Asussmbly Works, Middle Lane, Hornsey,

s LONDON, N.8. *Phone, Mountview 222’5
Scottish Agents : KEITH & IRWIN, 35, Robertson Street, GLASGOW.
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Informaltion ‘Department

E. R. K. (RAMSGATE) has, since
reading Mr. Kendall’s article in
¢ Wireless Weekly >’ Vol. 6, No. 10,
on ‘‘Comparing Earth Connections?’
tried some experiments with two

. arrangements and is considerably
puzzled by his results. He asks
for an explanation. Briefly the
contents of our correspondent’s
letter are that some months ago
he made two earth comnections,
one being taken from the second
floor flat in which he resides to
some iron railings, which were
filed bright before the wife was
twisted tightly round them. The
other was made to the kitchen tap,
and on frial was found to be slightly
the better. Some months passed,
during which our correspondent
built a 4-Valve Set, and on read-
ing Mr. Kendall’s article he

)
Pp.Ee

Qﬂblo

decided to test thetwo earth connec-
tions again to the best of his ability,
althongh not able to duplicate
exactly Mr. Kendall’s experiments,
since the necessary instruments
were not available.

‘The results were as follow:
With the earth to the iron railing
signals were louder, the aerial and
reaction coils could be widely
separated and tuning was critical,
so that London could be lost two
degrees on either side of the maxi-
mum position. With the water tap
earth signal strength was not so
great and London could not be
lost within less than ten degrees on
either side of the best position.
This was confirmed by several in-
dependent observers listening to a
loud-speaker -in a room remote
from the set.

LL

¥
G

Having thus determined that the
outside earth was the better of the
two, our correspondent decided still
further (o improve it, and with this
end in view untwisted the wire
from the railings, brightened up
both, refastened the wire, covered
the joint with waterproof tape and
soaked the earth round the railings
with water.

On re-trial the earth to the water
tap was found to give very much
louder signals than the outside
earth; when using the latter it was
now necessary to couple the coils
much more tightly to obtain oscil-
lation, while tuning was scarcely
affected over twenty degrees of the
aerial-tuning condenser scale.

The somewhat puzzling results
obtained by our correspondent are
fairly easily explained. When the
two earth comnections were origin-

“TELWAVE” | ||

DanaEnD

Frryent®

% (Registered)

RADIO COMPONENTS

(MARTIN - COPELAND PRODUCTS)

“Telwav:” Switc ~Plug and Jack.

The “Rolls Royce ”’ of the Radio World.
Our New Hlustrated Catalogue will inferest you.
HIGH-GRADE COMPONENTS ONLY.

THE ELECTRICA_L EQUIPMENT &
CARBON CO., Ltd.,
'109/111, New Oxford St., London, W.C.1

Charm your friends with a
pleasing performance—

Install

THE
“ TANGENT »
TYPE “D”
RADIOMATIC
2.VALVE

PRICE—

£7-0-0

Try it on Daventry with Loud Speaker—
even though you be 100 miles away!!
All gadgets completely enclosed. Not an
eye-sore —an ornament to your room.

If mot in his stock all good dealers can obtain by return.
Insist on “ TANGENT”

GEN & GO,

LTD. Esd. 1872
“Faraday Works,” LEICESTER.

- London : 2%, Victoria Street,-8,W.1.

Newcastle/ Tyne: *“ Tangent House, Blackett Street
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ally tried, it would seem that the
wire and the. railings to which it
was connected formed a compara-
tively efficient counterpoise,
apparently the whole was insulated
from earth. When, however, the
connection to earth was improved
by watering the surrounding soil,
the arrangement was at once
changed from what, to all intents
and purposes, was a counterpoise
earth to a direct earth. The
assumption that the earth connec-
tion in this case was by no means
a good one, and was of high re-
sistance, would completely explain
the somewhat puzzling phenomena
noticed by our correspondent.

I. W. (BILLERICAY) has a
crystal set from which he obtains
excellent results when the crystal
detector is critically adjusted, but
experiences trouble in that the
sensitive spots are not easily found
and the slightest jar causes them
to be lost. He asks our advice in
choosmg some form of detector
which is more stable in operation.

In reply to our correspondent, we
would advise that either one of the
permanent type of crystal detectors,
such as are advertised in the pages
of our journals, or the carborun-
dum and steel combination be used.
A Perikon combination, that is, of

since-

the zincite-bornite or similar type,
will also be found less troublesome
to keep in adjustment than a crys-
tal requiring a catswhisker,

In practice the most stable de-
tector is usually found to be the
carborundum and steel combina-
tion. To obtain the most sensitive
working point, however, it is neces-
sary to apply a certain potential to
the crystal, and this is best carried

Ye o

POTENTR R
s

Showing the method of applying a

suttable potential to the crystal

when a carborundum-steel combina-
tion is used.

H¢, L

out by the arrangement shown in
the accompanying diagram. From
this it will be seen that a potentio-
meter is required, and also two
small dry cells which should be
of 13 volts each. A lead 1is taken
from the lower ’phone terminal to

August 19, 1925

the slider of the potentiometer,
across which are connected the two
dry cells in series. From the
middle point of the batterv a lead
is taken to the earth terminal of
the set. It is advisable that a
switch, S in the diagram, be in-
corporated to break the battery
circuit as shown, so that no current
is taken ‘from the cells when the
set is not in use. By adjusting the
position of the slider the crystal
can be made to work on the best
part of its characteristic curve for
rectification purposes. The resist-
ance of the potentiometer should be
as high as possible in order that
minimum current may be taken
from the dry cells. We would sug-
gest that the instrument has a re-
sistance of 300 ohms or higher.

Fairly small cells, such as the Sie-
men’s ‘““J 7 type, will be found
perfectly satisfactory in practice.

THE SEPTEMBER ISSUE OF

‘ THE WIRELESS
CONSTRUCTOR ”

IS NOW ON SALE. PRICE 6d.

: Remind your friends who are
. Jjust begmnmg wireless that
: this is the ideal Magazine for
: themn.

pleasure to listen to.
ITIVEL'

Finished in an att

EFFIGIENCY and ELEGANOE K

The addition of a ** Scientific ** NON-METALLIC HORK to your
Bpeaker will give faithful sweet-toned reproduction that is a

Y ELIMINATES DISTOB.TION ARD ‘BLARE.

a.s to the ear.

ive dull br

d testi

to the eye

LARGE WESTERN

The

Keystone Super-Het.

HE Kecystone Super-Hetero-
dyne is the cheapest and

Before deciding on your Super-
Het., send two penny stamps for

aml the remlts are all that a mnsm lover could degire.”
App,
SMALL SWAN-NECK with  Helght. Fiare. Price. Post,

PETAL

MEDIUM WESTERN pal -
with PETAL FLARE 217 127 -9/9 19

ttern

( 24" 7 1

CURVED HORNG azrx lustrated) 14 1/9 1/9
GE SWANAmElC‘?(n Juniors — 127
Do. with PETAL FLARE
‘When ords ordering, please state size of ferrule required. +

‘Itiulworko!lrl,

Prox.

FLARE 16" 10" 7/9 13
ttern

TRADE
19 1
2# 13 14j9 3| ENQUIRIES

25" 15" 15/9 2;. INVIIED.

simplest <British Super-Het.

it is possible to build. It is coam-
siderably fess intricate than a
five-valve Set and costs but very
lttle more.

pare the two . . . well, it is just

like comparing an ordmary tour-’

ing car with a Rolls Royce! The
Keystone = Super-Het. uses only,
genuine -Keystone - tramsformers
and the best .components, Al
parts are British made, therefore
you can be sure that they are a
correct match for British Valves.
You should remember that
American Super-Het. parts are
designed to work with American

Valves—their characteristics are Have you vead Peio-Scolt’s Pat
entirely’ unsuitable over  here. Wireless Book, post free 1]5? Alno;:
i . . 19101/24
PETO SCOTT C L d Head Offive, Mail Order & Showrooms®

10- 0. Ltd. 7, cityRa, London, ECt | | )
: o . . P.8. 337L. h———

And when you comi- .
- Remember, the Keystone Super-

-distant one within ten metres of

our latge Keystone Folder show-
ing how the Super-Het. works
and how economical and easy it
is. to build one with Keystone
parts.

Het. .will enable you to tune out
your local station and receive a

its wavelength,

Only a Super-
Het. can do this.

Experimenters should send
3d. for our large 48-page
Catalogue of  Components.

Set buslders should get our
Pilot Chart of - 32 easy-to-
build Recesvers, post free 3d

Prov.

SCIENTIFI(‘ SUPP Y 'Phone :
26, NEWINGTO! Axi mm?o};osnEs' HOP 4171,
chvmh:.z1 1'0'.°lmemat m.'.".?';.:,&f..‘ 7%“ v oy
Edgware Rd., W.9 ; 84, Church Bd., Umlxorwéodll.? i
The New )

“SOLEN EX”

RA DOCQI

‘The Coil you will cveritetally lel

NO varnish impregnation, ' extta
capacity losses, or undesirable
wire kinks. -

BUT totally enclosed in beautiful
gold tinted-celluloid case, hollowed
patented coil mount and hollow
plug pin and highly efficient eccen-
tric generative winding,
The smartest and . highest  efficient
coil on the radio market to-day.

Supplied in ol Wave(cﬂgﬂls From 4/6 1o 10/~ each

F.G.KETELBEY, A, M.LE,E, 2gnocturersand dtain
Worcester Chambers, 14, New St., Birmingham r‘
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The ALL-CONCERT DE LUXE jﬁECéiVEﬁ

AuvcusT 1911, 1925

3

RADIO PRESS
ENVELOPE No. 4.

PRICE
FREE

2' 2/9

You can obtain Radio
Press Envelope No. 4
from all Bookstalls,
Newsagents, your local
Wireless Dealer,or direct
from Dept. S., Radio
Press, Ltd.

POST

The Set for the fastidious

A radio set to be efficient
need not be ugly. The “All-
Concert de Luxe " Receiver
is as handsome a set as ever
there was, yet its appearance
does not hide poor capabil-
ities.

In conjunction with a moder-
ate outside aerial it will
receive all the B.B.C, stations
and many continental ones.
Three valves are used, and
Loud speaker results are
usual from at least two
stations.

To possess this wonderful
sct you don't have to buy it
complete. You can make it.
Radio Press Envelope No. 4,
the ““ All-Concert de Luxe ”
Receiver by Percy W. Harris,
M.LR.E., Editor of “ The
Wireless Constructor,” con-
tains all the instructions you
require in constructing this
receiver. It also contains
Working Diagrams, Blue
Prints of Wiring and Panel
drilling, and a set of repro-
ductions of photographs
showing all the details of
the receiver,

RADIO PRESS LTD. foXbo0 5 ST2es:

RADIO PRESS How to make By PERCY W.
ENVELOPE The “ All-Concert de Luxe”  "Raorn™*
No. 4. Receiver. " The

Wireless Constructor.”

Odresay. Ad.
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HE long evenings are not far off. Soon tennis,
cricket, country walks and the pleasures of the
garden will be no more for many a month. What
will take their place ? Sterling Radio beyond a
doubt. Sterling Radio to fill the home with music,
song and interest ; Sterling Radio to bring music for the
dance ; Sterling Radio to make the children happy

for an hour. Now is the time to make your plans.
Recent improvements in
&eaigniglcorparntz in the

ply " Lowd ke Decide on a good set-A Sterling Set

ness in tone, whilst the a”da

exttpordinary volume of
the o:iginal model is
maintained, In  black
enamel, or in an attrac-
tive brown-

tinted hinish

50]-
e {0

P ”~
2 ﬁ Ask your dealer for a demonstration

Sole Agents:—THE MARCONIPHONE COMPANY, LTD.

210-212, Tottenham Court Road, London, W.1
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Burndept specialise
in wireless . . .

g Company manuracturing wireless apparatus

as a side-line can never obtain the

success .for its productions as one
specialising solely in the subject. The birth of
Burndept coincided with the inception of
domestic wireless. The Company has specialised
in wireless apparatus manufacture from its foundation,
until to-day the word Burndept stands for the world’s
best in wireless goods. Because Burndept are specialists,
they are equipped in the best possible manner for the
production of the world’s finest wireless apparatus. Our
much-repeated slogan, “ The Burndept range includes
everything for radio reception, from components to
complete installations,” is no idle boast, but simply a
plain statement of fact. We may also say that there is
a Burndept set for every pocket. The building-up of
such a comprehensive range as ours is the outcome of
| ' much patient research and development and represents
the combined effort of many brains.

At the Blackheath Works, a special department is
devoted to the study of radio in all its aspects. The
equipment of this laboratory is so complete that there
is hardly a problem which cannot be tackled by scientific
means. Every piece of apparatus is rigorously examined
and tried out before it is produced in bulk and every
stage of manufacture is carefully supervised, Thorough
testing ensures that finished sets or components are
perfect when packed. If difficulties arise, Burndept
Service-after-Purchase ensures your protection in the
form of a generous guarantee. -

It is by far the wisest plan to buy Burndept Apparatus,
Demonstrations, which will gladly be given by your
local Burndept agent, will finally convince you. Write
for our latest catalogue and the name of the nearest agent,

Head Office :— Aldine House,
Bedford St., Strand, London, W.C.2

Telephone : Gerrard go7z, |
Telegrams : Burndept, Westrand, London, L
BRANCHES at Birmingham, Brighton,

Bristol, Cardiff, Exeter, Glasgow, Leeds,
Manchester, Newcastle, Northampton
and Nottingham.

Agenis throughout the world.
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N the fifteenth of Septem-
O ber will appear a new
wireless periodical of
unique character with
the title ¢ Wireless.”” The
Radio Press has never yet at-
tempted the production of a
weekly wireless journal of really
wide national appeal : Wireless
Weekly, of course, is intended
to appeal to the more technical
section of the wireless public, and
thus there is no weekly journal
bearing the Radio Press imprint
which directly competes with the
cheaper of the weekly wireless
papers, or caters for the neces-
sarily very large public, which
at present contents itself with
only a monthly magazine.

It is now announced that a
new enterprise is to be embarked
upon which is already creating
very great interest.  The new
journal is to be priced at the
figure of 2d., and it is to have
the one-word title of ‘ Wire-
less.”” The first issue will ap-
pear on September 15, and the
new paper will, of course, receive
the full backmg of the organisa-
tion of Radio Press, Ltd., in
that its articles will be written by
the Radio Press staff, including
the newly appointed engmeers of
the Elstree laboratories, with
contributions from outside
writers of outstanding ability.

Mr. Percy W. Harris will oc-
cupv the position of Editor of the

“Wireless”

new paper, and there can be no
question that the publication will
occupy a unique position. It
will of a definitely lighter
character than some of the other
Radio Press publications, will

[ oo 0]

CONTENTS.

'l'he Now Bmdcamng Com-
Capac:ty Ré(enenhon in Am.
plifiers ..

lmprovumg n Set for NKF .
Inventions and Developments ..
WEllut We are Going To Do at
Remot. e Control “Device for the
vmz
%pmntment of Clpt ‘H. L.
rowther, M.Sc., as Deputy
Director of Research to the
Radio Press Laboratories ..
Real and Nominal Capacmes of
Condensen
Thc Way
u'elesn ews in Brief ..
A Talk on Selectivity .
Removing the Base from a Valve
Securum Silent Backgroun
erican per-Hetero—
dyne Components
How to e NKF
Correspondence .
Apparatus We Have Tested
Information Department .
[, - o]
be essentially readable and stimu-
lating to the interest, but its
policy will be identical with that
of all other Radio Press journals,
technical soundness and aceuracy
being its foundation.
The contents of the first issue
will demonstrate that ‘¢ Wire-
less,” the one-word weekly, will

be a periodical in a class by itself.

3
E Page
> 662
663
667
670
671
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i
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Appointment

Upon page 675 will be found
an announcement which indicates
that the position of Deputy
Director of Research to the
Radio Press laboratories has now
been filled, by the appointment of
Capt. H. L. Crowther, M.Sc.
Capt Crowther’s distinguished
career is detailed in the an-
nouncement in question, and
possibly some of our readers
whose wireless experience dates
back to before the War will
remember hearing his early
transmitter, which was one of
the best known of the relatively
small number at that time oper-
ated by amateurs.

Capt. Crowther has been for
the last eleven years connected
with radio research work for the
Royal Air Force, and thus pos-
51b1y the general wireless public
will not be familiar with his
achievements. The fact that he
has recently been appointed to the
same position, in charge of the
Wireless Research and Design
Laboratories of the Royal Air
Force, as was occupied by Dr.
Robinson before he became
Director of Research . to the
Radio Press, will convey an ap-
preciation of Capt. Crowther’s
standing. His  appointment
marks another step in the com-
pletion of the research staff of
the Radio Press Laboratories.

istant Editor : '
Percy W Harris, M.LR.E.

Prof. G. W. O. Howe, D.5c.,
MIEE.

Advésory Editors :
Prof. R. Wupmeron, MA. D.Sc.

Prof.C.L.Forrescue, M.A M.LE.E.

|

Sclall(ﬁc Adviser : J

OHN SCOTT-TAGGART, 3

é;aﬁfea’1597

FE Inst. P, AMIEE.
August 26, Vol. 6, No. 21.

Staff Editors -
E. H. Cuapman, M.A§’c D.Sc.

N

Jotnson-RaNDALL,
Staniey. G. Rarree, MLLR.E.
J. H. l}\zéum BSc (HonS)

L

661




Wireless Weekly

Yugust 26, 1925

R Y L SIS
S T

Committee, photographs of the

members of which are given on this
page, are, in the words of the Postmaster~
General, Sir William Mitchell-Thomson, to
“ advise as to the proper scope of broad.
casting services, and the management, con-
trol and finance thereof, after the expiry of
the existing licence on December 31, 1926,
and to indicate what changes in law, if any,
are desirable in the interests of broad.
casting.” It is expected that the committee
will begin its sittings in November:

THE duties of the new Broadcasting
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THE NEW BROADCASTING COMMITTEE
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Capacity Regeneration in Amplifiers
By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C. "

This article is the conclusion of the investigation of the effects of inter-electrode capacities in
valves which appeared in the August 12 issue. It deals with the conditions under which
self-oscillation may occur in high-frequency amplifiers.

I""’"I'"‘"""""'l""""""""""‘

2

SUMMARY.—The theory of regeneration due
to wvalve capacity is discussed, and it is shown
that currents flow through the capacity of the
wvalve from anode to grid and thence through the
grid coil to the filament.

These currents set up voltages across the grid
coil, which may, under certain conditions, be in
the same divection as those already existing, in
which case regeneration or *“ feed back ’’ occurs.

It is shown that the nature of the external
anode and grid circuits has an effect on the feed-
back voltage produced, and that there are only
four cases in which regeneration is possible.

Finally, the methods of overcoming the effects
of valve capacity are briefly reviewed.

Theory of Regeneration

In order to understand this matter fully, it is
necessary to consider the principles underlying
regeneration or ‘‘ feed back ” in a little greater
detail.

The whole question is one which involves
¢ phase difference,”” one of the most important
factors in alternating current theory, and in wire-
less circuits in particular.

Fortunately an idea of what is meant by this
term may be obtained very readily without the
use of mathematics.

= HE theory of regeneration through
4] the capacity between the anode and
| grid of a valve has been briefly con-

] a vaiv ‘ O ——0

sidered in Hireless Weekly, Vol. 6,
No. 19. In that article the effect [ 'S
~zil was considered more from the point E b 4 Q
0~f view of valves having either the anode or grid Q 'S
circuits tuned. ~ S
Voltoge ... Corrent O nu(aln ;

(A f b N ” e - Fig. 2.—In this simple valve circuit the im-
R ot 2\ Yo L g L Vg pedances in the grid and anode circuits are

represenied by Z, and the internal capacity of

Current Current Current the valve by the condenser C,,
in Phase Lagging Leading Phase Difference

Fig. 1.—A diggrammatic representation of alter- If - 1 . lied ist
i ' g " out of phase. a varying voltage is applied across a resist-
nating voltage and current in and out of phase ance, the current which flows follows the varia-
It is quite possible, however, for regeneration tions of voltage faithfully and at the same time.
to take place even when the circuits are untuned, An increase of voltage is accompanied by an
and this constitutes a rather different problem. increase of currént and wice-versa. Since these

oo s

In the “ Anglo-American Six’’ receiver, described by Percy W. Harris in the January issue of ““The
Wireless Constructor,”” the cagacity effects in the three H.F. valves have been neutralised by the
, neutrodyne method.
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effects occur at the same time they are said to
be in phase.

H the voltage is applied across a coil, how-
ever, the current does not follow the voltage
variations immediately. The current has to pro-
duce a magnetic field, and this requires a certain
amount of time.  Consequently the changes of
current, although similar .in form, take place
after the voltage changes. There is then said to
be a phase difference between the voltage and
the current, and the current is said to lag behind
the voltage.

In a somewhat similar manner the current
through a condenser takes place before the volt-
age change producing it. (This, of course, only
applies to voltages which are varying regularly,
so that the current can anticipate, as it were,
the changes of voltage. At the actual com-
mencement of an oscillation the current and volt-
age start off together.) A condenser current is
thus also out of phase with the voltage, the cur-
rent in this case being said to lead the voltage.

Currents Flowing in a Valve

This explanation of phase difference is neces-
sary in order to understand the real effect of
valve capacity.

cm

i ||
o

This 75 the
Feedback
Voitage Applied
Across

Grid oand
[rlament

y4A

Alternofor- ,\)

Fig.3.—A simplified version of Fig. 2, the alternator
representing the varying anode voltage.

Consider the circuit shown in Fig. 2, which is
a simple valve circuit. Assume a certain voltage
variation to be applied to the grid. = This will
produce a certain varying anode current, and
the voltage on the anode of the valve will thus
vary also,

The anode current will have to flow across the
gap between anode and filament, and also
through the external circuit.

If this circuit is a pure resistance the varia-
tions of anode voltage will be in phase with the
variations of anode current.

If the external circuit contains any inductance
or capacity, however, then the anode voltage will
be out of phase with the anode current, the
extent of the phase difference depending upon
the value of the inductance or capacity.

Voltage Fed Back to Grid Circuit

Now consider the effect of the valve capacity.
Connected acrose the anode and filament is a
circuit comprising the valve capacity in series
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with whatever happens to be in the external cir-
cuit of the grid of the valve.

It will assist in the clear understanding of
the effects if this portion of the circuit is re-
drawn, as in Fig. 3.

Here we have the varying anode voltage shown
as a small alternator, and connected across it

A typical form of Neutrodyne unit, consisting
of an H.F. transformer with special windings,
first suggested by Percy W. Harris.

we have a capacity in series with an imped-
ance Z. This impedance, of course, is the
external circuit between grid and filament. It
may be a resistance, but is more usually an in-
ductance or a tuned circuit.

Now it will be clear that if any current flows
through the circuit C,Z there will be voltages
produced across both C,, and Z, the sum of these
voltages, of course, being equal to the voltage
applied across the whole.

Since the impedance Z is in the grid circuit,
it follows that the voltage developed across Z
will be applied across the grid and filament, of
the valve.

Effect of Phase Difference

This voltage may or may not be in the same

direction as the voltage which is already being

-0
3
g
Q
O

0]

| ‘L]J—I]l]lll[l]lll}—}

Fig. 4.—The circuit of a resistance ccupled

amplifier, in which regeneration cannot take

place through the capacity coupling of the valve.
applied across the grid by the incoming signals.
1f it is in the same direction, i.e., if it is in phase
with the grid voltage, the signals will be in-
creased, or, in other words, regeneration will
occur.

If the voltage is not in the right direction the
reverse effect will be obtained, and the signals,
instead of being increased, will be reduced in
strength, ®
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It will be seen that there are two conditions
controlling the direction of the voltage developed
across Z. In the first place, the voltage on the

anode of the valve itself may not be {and usually
is not) in phase with the voltage on the grid.

Secondly, the current through the circuit CoZ
obviously will not, as a general rule, be in phase
with the voltage applied across it, i.e., the volt-
age on the. anode.

A small semi~circular plate neutralising
condenser for use in neutrodyne circuits.

Consequently the tendency to oscillation, which
demands that the voltage developed across Z
shall be in phase with the voltage on the grid,
depends upon the values of

(1) The external impedance in the anode cir-

cuit;

(2) The external impedance in the grid circuit;

(3) The value of the capacity between grid and

anode. i -

Conditions for Regeneration

The conditions for regencration are obtained by
working out the phase difference between the
voltage developed across Z, i.e., the feed-back
voltage applied across the grid by the signal:
The component of the feed-back voltage, which
is in phase with V,, is then found. For feed-
back this component must be positive. If it is

zero, no feed-back occurs, while if it is nega-
tive the signals are reduced in strength.

O oyTPUT

A

Fig. 5.—Under certain conditions valve capacities
may cause regeneration when untuned transformer
coupling is used.

The expression itself is somewhat complicated,
but by substitution of the appropriate values it
is found that there are only four cases in which
regeneration can occun. These are :—

Wireless Weekly

(1) Resistance in the grid circuit (R,). Then
feed-back is positive if the anode circuit
is inductive and such that ’L,R,C,.<r

where C, is the capacity between

anode and grid;
I; is the internal impedance of
the valve;
L, is the anode circuit induct-
ance;
w=27 X frequency.
If the anode circuit is resistive or
capacitative no regeneration is possible..

(2) Inductance in the grid circuit (L. Then
regeneration will occur, irrespective of
the impedance in the anode citcuit, pro-
vided that °L,C,<1.

These are the remaining three cases
corresponding to the three possible
forms of anode circuit.

If the grid circuit is capacitative, feed-back is

®hegative, and no regeneration will occur.,

© Analysis of the Results

These results may now be applied to some
practical forms of circuit. Consider first the
case of resistance amplification, as illustrated in
I\ig. 4. In this case no regeneration is possible
through the capacity coupling -of the valve.

OO0

Fig. §.—With the tuned grid circuit shown, the
setting of the variable condenser C is the
critical factor in controlling regeneration.

The howling which does occur in some cases
of resistance coupling would thus appear to be
due to other causes, such as resistance in the
H.T. circuit.

Untuned Transformer Coupling

A second method of coupling is that using
untuned transformers. We see that in this case,
since the grid circuit is inductive, regeneration
will occur if »’L,C,<1.

The average value of C, allowing a certain
proportion for circuit capacities is of the order
of 25 uuF. )

At frequencies of 1,000 ke, (300 metres) this
requires that the inductance shall be less than
1,000 uH. Now the values employed in practice
are of this order, but somewhat less, so
that there iwould be a marked tendency to re-
generation with this type of amplifier.

Tuned Circuits

It is more usual, however, to tune one or both
of the transformer windings, or to employ some
other form of coupling, utilising tuned circuits,
such as the tuned anode arrangement,

In such cases the tendency to self-oscillation
becomes of importance. It was explained in the

665



Wireless WeekKly

August 12 issue that while regeneration merely
required that the capacity should be Tess than a
critical value, in order that the feed-back should
be positive, self-oscillation required that it should

also be greater than a certain minimum value in |

order that the losses in the oscillating circuits
may be made up.

L,

: VHT.
Fig. 7.—A form <f neutrodyne coupling.
By adjustmert of C3 the tendency to

regeneration can be neutralised.

The effective impedance of the tuned grid circuit
shown in Flg 6 is inductive if the condenser is
below the tuning point, and becomes capacitative
just above the tuning point.

When the impedance is capacitative no re-
generation is possible, but for a band of fre-
quencies just around the tuning point the circuit
will oscillate. As the capacity is still further
reduced self-oscillation ceases abruptly, the feed-
back being insufficient.

Using a tuned anode circuit regeneration will
generally occur, since the circuits normally in use
employ an inductive grid circuit. Self-oscillation
may occur if the requisite conditions are satisfied.
(These conditions were outlined in the August 12
1ssuc) If the grid circuit is a resistance, oscilla-
tiens will only occur if the anode condenser is at
or just below the tuning point. This applies also
to circuits shown in Fig, 6, in which the grid
circuit is tuned and the anode circuit varied.

These are some of the applications of the
theoretical treatment to practical cases. We
may now consider methods of controlling this

regeneration.

Methods of Counteracting the Effect of
Valve Capacity

One method of counteracting the effect of the
inter-electrode capacity is- to connect a small
capacity across the grid and anode. This con-
denser may then be adjusted in operation so that
the feed-back is not positive, but just slightly
negative, by making the capacity greater than the
critical value.

This method, of course, has the disadvantage
that it requires readjustment for each different
frequency received, and also that it does not
necessarily check the self-oscillations due to the
tuned grid or anode coils. If these coils are
large, however, it will usually be found that the
capacity required to check feed-back will check
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the self-oscillation as well, and in such cases the
method has a certain limited application.

The Neutrodyne Method

The more satisfactory method, however, is that
of the neutrodyne. In this arrangement a
second circuit is connected between the anode
and grid in such a manner as to introduce a
voltage into the grid circuit equal and opposite
to that due to the self-capacity.

Fig. 7 shows a simplified form due to Hazel-
tine. Here the voltages developed in the tuned
anode circuit produce currents through C, which,
under suitable conditions, may give regeneration.
The anode coil, however, normally induces volt-
ages in the coil L3, and these are in the opposite
direction to those across L2. Hence a ‘* neutro-
dyne >’ condenser C3, connected as shown, will
produce voltages across L1 in the opposite direc-
tion to those due to the valve capacity, and by
suitable adjustment of the value of C3 the feed-
back can be neutralised.

Advantages of Neutrodyne Method
The principal advantage of the neutrodyne
method is that it prevents not only regeneration,

but also self-oscillation, so that the circuit
becomes absolutely stable.
The adjustment, moreover, remains sensibly

constant over a band of frequencies on each side
of the one for which it is adjusted, so that search-
ing for other stations is facilitated.
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In ordinary types of valve the main source of inter~

‘““pinch > where the

In the type shown

electrode capacity is in the

wires are sealed into the glass.

above this has been minimised.

Other forms of neutrodyne circuit have been
described from time to time in this journal, and
the stability obtainable by this method is un-
doubtedly very good.
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! AMATEUR TELEPHONY TO NEW ZEALAND

For more than an hour on several nights last
week Mr. Gerald Marcuse (2NM), of Caterham
Hill, successfully transmitted speech and gramo-
phone records to the United States warship
Seattle, lying in Wellington Harbour, New
Zealand. Mr. F. H. Schnell, traffic manager of
the A.R.R.L., was the operator on the Seattle; he
repiied to 2NM in Morse. Mr. Marcuse was using
a power of 500 watts, and the wavelength
employed was 45 metres.

O O O

We have pleasure in announcing that Professor
Whiddington, M.A., D.Sc., Advisory Editor to
Wireless Weekly, 'Modern Wireless and The
Wireless Constructor, has been made a Fellow
of the Royal Society.

B
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g IMPROVISING A SET FOR NKF

AJ%M@WMWM'-<£—<; B S i T S S B s B B R B e S S s o S e D AUy [y S, s S S s,

By G. P. KENDALL, B.Sc.,
Staff Editor.

In view of the interest taken in the
test schedules being arranged by
““ Wireless Weekly *’ with the United
States Naval Station, NKF, whereby
test transmissions on accurately S
calibrated short waves will be sent "™ 7
out, readers will welcome Mr. ST
Kendall’s hints on the construction of
a simple and quickly-made set
capable of receiving these signals.

1‘7‘:\‘{ <l><l><x><|><x><1><t>q>4><x><x><><1><1><x>\1<§§,

O take part in
the special . tests
which are being

arranged by Wire-
less Weekly, in
‘ - which the United
States naval station NKF will be
transmitting on various short
wavelengths, all that is required
is the ability to read fairly slow

A receiver on thelines of that illustrated above is very readily made
and comparatively easy to operate.

§g§_¢<.¢ R e A T ZE S, s SR SIS S S

improvised arrangement which handling. The single vaive used

morse and the possession of
some sort of a receiver which
will tune to waves in the neigh-
bourhood of 2o metres (14,991

kec.). With regard to the
receiver, no doubt the best
course to adopt is to fol-

low some properly worked out
design, such as that given by
Mr. Rattee in a recent issue, and
to which he refers in some notes
upon its use elsewhere in this
number. However, there must
be a considerable number of
readers who do not possess a re-
ceiver capable of operating upon
these shorter wavelengths, and
who wish to put together some

shall serve merely for the present
tests, and it is for their assistance
that these notes are being
written.
A Suitable Circuit

The question of the circuit 1o
be employed negd not detain us
long. Only one valve is needed,
since NKF is extremely power-
ful, and what is required is some
arrangement which will oscillate
readily when quite small coils are
used. The circuit illustrated in
Fig. 1 is very largely used in
some form or other for these

wavelengths, and can be recom-
mended on account of its extreme
simplicity and relative

case of

\Z

R-F CHOKE

—,

= E

T
__%___

r
1=+

F;'g. 1.~The circuit diagram of the receiver illustrated on this page.
The form of aerial to use is discussed in the text.
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is simply a detector using the
leaky grid condenser method, re-

action of the type usually
associated with the name of
Reinartz being employed to

obtain the .necessary local oscilla-
tions for heterodyning the in-
coming signal, and, of course, to

improve signal strength. An
entirely separate aerial circuit is
used, usually quite loosely

coupled to the receiver itself.

Easy Assembly
As will readily be understood,

such a circuit lends itself
very conveniently to make-
shift arrangements, since the

coils are all wound upon a single
former, or in some other way
combined into a single winding,
the tappings being taken at the
necessary points, and the total
number of components involved
is extremely small.  Probably
the best method is to adopt some
sort of bread-board mounting,
rather than to attempt to build

the set into a cabinet with an
ebonite front, in the usual
manner, At this point a word of
warning  should be given re-

garding the arrangement of the
parts, to the effect that it is quite
possible that when first
assembled the set will refuse to
oscillate, and no alteration in the
number of turns in the reaction
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winding, etc., will persuade it to
do so.
The Remedy

In such a case as this, the pro-
cedure to be adopted is simply to
alter the layout of the parts, and
to space the more important
wires of the connections as far
apart from one another and from
earth-connected wires as pos-
sible. I have had such an ex-
perience in the case of the re-
ceiver illustrated on these pages,

results. The expedient is simply
to take a Collinson skeleton
former, and to wind upon this a
sufficient number of turns of
No. 20 enamelled wire, double
spaced, that is to say, wound in
alternate grooves on the rod, tap-
pings being prepared at suitable
points after the winding is
finished.
Making Tappings

When the winding is com-

pleted, and it should contain

A close-up view of one of the coils used by the author, which is wound
with double spacing on a skeleton former.

and was quite at a loss to see
why the set would not oscillate
when first laid out, and am still
equally in the dark ‘as to why it
now behaves perfectly, as a result
of some apparently unimportant
re-arrangements.  The general
layout should certainly be such as
to keep the coils fairly well away
from metallic objects, such as
condensers, and more particularly
the coil should be placed with no
metallic object coming directly
within its more intense magnetic
field (the field around its ends
when a cylindrical winding is em-
ployed).
The Coil

Probably the best arrangement
of the coils to be employed is the
self-supporting type wound with
stiff bare wire, such as that used
in Mr. Rattee’s set (Wireless
Weekly, Vol. 6, No.12),but since
these are a little troublesome to
make, and I am assuming that
it is desired to improvise a set as
quickly and easily as possible, I
will describe an alternative which
I have found to give quite good

about 11 turns in all, scrape bare
a space about } in. long on the
grd, 4th, sth, 6th, ~th, 8th and
gth turns, so arranging these
bared parts that they do not all
come close to one another, but
are arranged alternately one on
each side of one of the support-
ing rods. Then to each of these
bared portions, solder a little
picce of tinned copper wire in the
manner illustrated in Fig. 2, the
object of these being to provide a
projecting end to which connec-
tion can be made by a suitable
tapping device.

The method of making contact
to these little projections is to use
either some of the very con-
venient Burndept clips, or alter-
natively, one of the spring clip
terminals found on certain H.T.
batteries, which can be slipped
over the projecting end of the
wire. These ends of wire should
be cut down to the minimum
length, which gives a fairly satis-
factory grip to the tapping
device chosen.
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The Lay-Out

The actual arrangement of the
parts upon the baseboard will
naturally depend upon the method
of construction adopted, and
quite a convenient one is illus-
trated in the photograph, from
which it will be seen that the two
condensers are mounted upon a
vertical pane]l which is held by
two brackets. This enables the
wiring to be considerably shorter,
and is to be recommended.

Wiring Hints

Whatever the arrangement
adopted, it should be such that
the wiring can be carried out in
a way which spaces out the con-
nections from one another to a
much more considerable extent

than is wusual upon ordinary
broadcast receivers. My experi-
ence of re-arranging the set

which I improvised for the tests,
and which is illustrated in one of
the photographs accompanying
this article, convinces me that
the spacing out of the leads is
more important than their actual
shortness. To keep the wires
short is no doubt desirable, but
if it also involves a number of
wires running = within quite a
short distance of one another it
will probably do more harm than

good.  Keep all the wires at
angles to one another, and see
that they do not anywhere

approach within one and a half

or two inches of each other, and

you will achieve a reasonably

efficient set. o '
The Choke

The choke coil deserves a word
or two of explanation, since on
these very short wavelengths it is
imperative that a coil of really
low capacity be used here. If
you possess a-plug-in coil of good
size (I used a Gambrell H coil)
which you are certain is of

SO0LDERED
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Fig. 2.—Illustrating how the tapping
points are made.

reasonably low capacity, this can
be used by all means, but if the
coil must be bought, it is prob-
ably wise to obtain one of the
special  high-frequency chokes
now being sold by a number of
firms.



August 26, 1925

Turn Numbers

The actual number of turns
upon the tuning and reaction coil
which must be included in the
circuit to obtain reception on 20
metres will depend to a consider-
able extent upon the actual
arrangement of the wiring, and
upon the minimum capacity of
the condensers, which should, it
is hardly neeessary to state, be
as low as possible. In my own
set I can just get down to sta-
tions working on the neighbour-
hood of zo metres with five turns
in the grid winding, and for this
number it requires three or four
turns in the reaction coil to give
satisfactory working.  With a
different arrangement of wirning,
however, 1 have found it neces-
sary to reduce the number of
turns to only three, that is to say,
to the first tapping on the coil.

Characteristic Noises

I am afraid, therefore, that it
is not possible to be as definite
as I could wish about these
dimensions, but I would advise
the reader to adjust the turns
experimentally, until he finds a
number which will enable him to
tune in the characteristic noises
from the ignition systems of
motor vehicles at a fairly low

The Condensers

The two variable condensers,
as has already been stated,
should be of very low minimum
capacity, and it is of course im-
perative that a good make should
be used. Some sort of slow-
motion gearing is desirable either

Wireless WeeKly

ample if it is destred to receive
on 20 metres only. TFor the reac-
tion condenser any component
which happens to be at hand will
serve, the particular one which T
used having a maximum value of
.0005 uF, which is quite manage-
able with the aid of the gearing

A further view of the improvised set.

The filament rheostat is inserted

in one of the L.T. leads away from the receiver.

in the condenser itself or in the
dial arrangement, the condensers

shown being two of Messrs.
Collinson’s geared type. Failing
such - condersers, of course,

separate verniers can be used.

Str Hugh Trenchard (centre) in the wireless school on the occasion
of his inspection of the R.AF. Electrical and Wireless School at
Flowerdown, Winchester.

reading on the tuning condenser
dial. He will then be able to
receive 20-metre signals con-
veniently, and by adding another
turn or so te the winding, will
be able to go up to the g4o-metre
band when NKF chances to be
transmitting thereon.

the one
having preferably a maximum
value of .cooz uF or .oco3 uF,
if it is desired to cover both the
20-
easily, a value of .ooor pF being

The capacity of the two con-
densers is not very important,
for tuning purposes

and the 4o-metre bands
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provided on the Collinson instru-
ment.  Anything from .oocor uF
upwards again will serve,

The Aerial Circuit

The arrangement of the aerial
circuit is a matter demanding a
certain amount of experiment
before good results will be ob-
tained, and this should be de-
ferred until the set has been
assembled and is found to be
capable of oscillating. As a
matter of fact, 1 do not think I
can do better than refer the
reader to the notes given by Mr.
Rattee elsewhere upon the aerial
circult arrangements  which he
employs, since they are equally
applicable to this  makeshitt
instrument.

Similarly, the subject of operat-
ing' such a receiver has been very
carefully covered by Mr. Rattee,
and readers will be well advised
to refer to his notes, since the
operation of this particular set is
very similar, The valve to be
used, it should perhaps be men-
tioned, should be of the variety
which oscillates very readily,
such as the B.4 or D.E.5B types,
and at least 72 volts should be
applied to it. Under these con-
ditions little difficulty should be
experienced in obtaining quite
free self-oscillation and adequate
control, even on the lowest range
of the condenser.
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! UNDER THIS HEADING ;
. M® J.H.REYNER,B.Se.[Hons],A.C.GI, D.I.C. OF THE
. RADIO PRESS LABORATORIES, WILL REVIEW
,FROM TIME TO TIME THE LATEST

DEVELOPMENTS IN THE RADIO WORLD, _

N interesting deve-
lopment of the neon

tube  has  been
recently  produced
in America.  This

device contains two
electrodes, . a hollow cylinder
about 1% in. long and ¥ in. in
diameter, in the centre of which
is-a small rod having a surface
area less than 1/200th that of the
cylinder.  Both the electrodes
are of aluminium. The tube
contains neon gas at a pressure
of between 3 and 6 millimetres
of mercury.

maintained with a much smaller
voltage. This is, of course,
characteristic  of all  arcs.
Secondly, if the electrodes are
made of widely different sizes as
in the present case, the conduc-
tivity in the two directions is not

equal.’
Asymmetrical Conductivity
In the actual tube, if the

cylinder is made positive, no cur-
rent passes until 135 volts is
reached. At this point a small
current of about one-twentieth of
a milliampere will pass, which
may be slightly increased by in-
creasing the voltage. If, on the
other hand, the cylinder is made
negative, no current will flow
until 175 volts is reached. At
this point, however, a current of
150 milliamperes or more will
flow, and a current of this order
will continue to flow until the

Four-Pin Sockets for Four
Electrode Valves

A patent has been taken out by
the British Thomson-Houston
Co., Ltd., for a four-electrode
valve of the space charge grid
type. . In this type of valve the
inner grid is maintained at sub-
stantially the same potential as
the external anode, and the pur-
pose of this invention is to com-
plete this connection inside the
bulb of the valve, thereby dis-

voltage drops below 110, when
the discharge ceases.
Use as Rectifier

NEON GAS

PLATE OF AT LOW !

The neon tube described in the

accompanying article.

Now the properties of neon
tubes - have been  described
before, the most important pro-
perty of the device being, first,
that, although a certain voltage
is requlred to strike an arc
between the two electrodes, yet
this arc can subsequently be

It will be seen, therefore, that
if this tube is connected to a
source of alternating voltage, no
appreciable current will flow
during the positive half-cycle, but
that when the cylinder js made
negative with respect to the cen-
tral electrode an appreciable cur-
rent will low. In this way we
obtain substantial rectification of
the current passing through the
device. A diagram of this new
rectifier is gwen in Fig. 1, and a
picture of it is also appended
from which it will be seen that
the device is made up in a form
similar to the usual American
valve, and can in fact. be made to
fit the usual American valve
socket.
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ALUMINUM

Fig.1.—Here the outer cylindrical
electrode is cut away to show the
inner rod-shaped electrode.
pensing with the necessity for a
fifth external connection. The
two electrodes are actually con-
nected through a small resistance
mounted inside the cap of the
valve, the electrodes being so
designed that with this resistance
in circuit the space-charge grid

acquires its correct potential,

PRESSURE)
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What we are going to do at Elstree

By Major JAMES ROBINSON, D.Sc., Ph.D., i’
F.Inst.P., etc.,
Director of Research to Radio Press, Ltd.

L]

L T

UR laboratories at Elstree are in course
Oof erection, and two buildings for the

research and service departments respec-
tively are already up. Progress is being made
with the general equipment, and, having a free
hand, 1 propose to see that this is complete in
every detail. The laboratory staff appointed in-
cludes Capt. H. L. Crowther, M.Sc., {who is
- resigning from his present position in charge of
the wireless laboratories of the Royal Air Force,
a position formerly held by myself), Mr. J. H.
Reyner, B.Sc. (Hons.), A.C.G.1.,, D.1.C., who
for four years has been with the Post Office, and
has been in charge of receiver design, and Mr.
Barton Chapple, Wh. Sch., B.Sc. (Hons.),
A.C.G.1, D.I.C.,, AM.LLE.E.| a radio research
worker: and lecturer in electrical engineering at
Bradford Technical College. Mr. W. R. Tingey,
M.1.R.E., who has hitherto been in charge of the
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test department, will continue in a similar capa- Great importance will be attached to this
city. Needless to say, the existing staff of Radio department at Elstree, where problems will be
Press, Ltd., will enjoy the full facilities of the worked on which may not lead to any immediate
laboratories. ~ Competent junior engineers have application, but, on the other hand, where there
been engaged, and when building eperations have is some hope that great discoveries will be made.
progressed further, and new departments have 2. Experimental Department—This depart-
been created, further staff will be engaged. ment will deal with problems which will lead to
Sube<Divisions immediate practical application. Its work will
It is my intention to divide thé functions of the follow on the results of the work in the research
laboratories into eight separate departments, department, developing ideas which have been
which on suitable occasions will co-operate. 1t produced there.  This type of work very often
is obviously desirable that all the Radio Press leads to useful inventions, and the staff of the
staff should be acquainted with all new technical laboratories has been chosen to include a large
developments and data, and arrangements have amount of inventive ability as distinct from those
been made for weekly technical conferences of all carrying out standard routine tests. The whole
departments of the company. staft will be kept in close touch by current litera-
Below I have tabulated the eight departments, ture and otherwise with developments in radio
with notes as to some of the work that will be throughout the world, and members will periodi-
done in each. - cally visit different countries with a view to
1. Research Department.—In this country seeing at first hand what is being done elsewhere.
there are really very few investigators employed Quantitative Measurements
on entirely new fields of work in wireless. There This department will also obtain accurate quan-
are some experimental establishments for com- titative data regarding such subjects as high-
mercial firms and for Government departments, frequency amplification, degrees of distortion,
but in most cases their time is fully occupied in etc., and will work generally towards the improve-
investigating problems which- have reasonable ment of radio technique,
certainty of leading to immediate applications. Results of the work of this department will be
In order to obtain entirely new developments in published at the earliest opportunity. We con-
wireless, it is usually necessary to devote time to sider it of the greatest importance that any new
mvestigations which may-not lead to immediate idea shall be given to our readers at once, if it
or even carly commercial application. Such is good, but we must not do so until we are
research work, however, must be undertaken, certain that it has definite possibilities. We do
and it is highly desirable that much more time not consider it in the interest of our readers to
and money should be devoted to it in this country. publish new ideas which have not been thoreughly
It is a lamentable fact that most of the valuable tried out, and which have merely sensational
wireless inventions in use at present have come value.
from other countries, particularly the United 3. Standards and Measurements Department. —
States and Germany. Standards of frequency, of resistance, capacity,
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inductance, etc., will be kept at the laboratory,
and all test apparatus will be checked periodically
against these standards. The greatest pains will be
taken to see that these standards conform to those
of the National Physical Laboratory at Tedding-
ton and of the Bureau of Standards in the
United States. It is hoped that transmissions
will take place from time to time on various
wavelengths, when the -actual wavelengths can

be announced with great accuracy, so that
listeners can check their wavemeters and
receivers. Schemes of this kind depend largely

on whether the Postmaster-General will agree,
and also whether the National Physical Labora-
tory extends its present service or not.

4. Designs and Construction Department.—
This department will design receivers in the best
possible manner. This is a very important
branch of our work. Good designing of sets is
by no means easy, and involves important tech-
nical considerations. A mere circuit is by no
means the end of the story. Often the most
important work consists in getting the different
values correct, in suitably arranging the com-
ponents, etc.

The designs department will carry out instruc-

tions from the research and experimental depart-
ments, and where necessary embody in sets the
experimental results obtained by these other
departments.
+ 3. Set Testing and Demonstration Depart-
ment.—Sets constructed for description in the
Radié Press publications are, of course, already
subjected to severe test by members of the staff.
In addition to such tests, the sets will in future
undergo further thorough test in the laboratories.
These further tests will be carried out with the
costly and in some cases necessarily complicated
apparatus required for accurate measurement,
Various types of valves will be tested in these
sets, and results will be obtained with different
values of high and low tension, etc. Different
sets will be compared for signal strength, purity
and selectivity, etc., and the general result of
this will be to obtain new and higher standards,
against which future sets will be compared.

6. Service Department for Readers.—Readers
will still continue to have the opportunity of send-
ing their sets to us for locating faults, when
they have attempted to construct sets to our
instructions, but for some reason or another the
anticipated results are not obtained.  Readers’
sets according to our design will also be put right,
but our service, of course, only applies to bona-
fide amateurs.

7. Tests of Commercial Apparatus for Pub-
lished Reports.—Apparatus will be set up per-
manently to make reliable tests of any commer-
cial apparatus which may.be submitted. All test
apparatus will be standardised, and will be main-
tained at an accuracy equal to the highest preci-
sion apparatus of to-day. The actual constants
of capacities and inductances will be measured,
and the manufacturers’ values checked. The
frequency or wavelength ranges claimed will also
be tested. In addition to these, the efficiency of
‘various parts will come under scrutiny. 1t is of
great importance to minimise loss of efficiency,
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and apparatus will be installed to measure the
resistance of coils at various frequencies, and
the high frequency losses which occur in coils,
condensers and in any composite parts. Valves
will have special tests arranged for them. The
characteristics will be measured, and the values of
filament current, filament voltage, and emission
claimed by the manufacturer will be checked.

Tests on Accessories

Facilities will also exist for testing batteries of
various types. The life claimed for high-tension
batteries will be submitted to test.  Telephones
and loud-speakers again will have special test
apparatus. Particular attention will be given to
purity of reproduction. To enable reliable results
to be obtained in this connection, the reproduction
for different frequencies will be tested, in addi-
tion to speech and music. Oscillographs will be
installed, and these will be useful for detecting
any distortion produced by loud-speakers and
telephones. Transformers both for low and high
frequency will also have special tests.

Complete receivers will also be tested
various conditions.

under
Sensitivity, signal strength

WIRELESS AT SEA

The elaborate aerial system on the Italian warship
“ Tigre.”

and range under different conditions will be
observed.
Mechanical Tests

The tests cnumerated so far are a few of those
for actual wireless features. These alone do not
give a complete account of manufacturers’ appara-
tus, for mechanical features are of great import-
ance. Recaders will wish to know how robust any
particular apparatus is, and whether it is likely
to remain satisfactory over prolonged periods.
Reports on such features will also be published.

Manufacturers will welcome these facilities of
test of their apparatus. They are always anxious
to obtain independent opinions of the suitability
of their sets or components, and many of them
already send their apparatus to the National
Physical Laboratory for tests.  This institution
gives reliable tests, and gives certain quantitative
data, e.g., capacities of condensers. It is not its
function to go further than this, and to give an
opinion as to whether apparatus is broadly satis-

{Concluded on page 686)
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The completed instrument is easily connected to an
existing receiver by means of the terminals shown.
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HERE the set is, of necessity, placed in
Y a room somewhat remote from that in
which it is desired to listen to the pro-.
grammes, a device which will readily allow the set
to be brought into and out of eperation without
one having to leave the room is a very desirable
piece of apparatus, provided it is thoroughly reli-
able, simple, and not costly. It is mot generally
realqsed how very simply these operations may
be effected, and in the course .of this shert
- article it is proposed to outline an easy scheme
and to give constructional details which may,
without difficulty, be elaborated if desired, even
by the novice.
Apparatus Required

The necessary apparatus consists of a Siemen’s
switch-board relay (the relay used has the
numbers %3f N2167A, 657A marked on the
armature), a single ﬁlament jack and plug, the
normal long leads for ’phones or loud-speaker,
and two other leads of similar length, and, if
desired, some type of case to house the first-
mentioned component. I have employed a flat
type of box and mounted the relay on one
side by means of two 2-in. 4 B.A. screws and
nuts, bringing out the necessary connections
from the contacts of the latter to 4 terminals on
an ebonite panel % in. by* 3% in. by 3/16 in.
thick. The relay itself, which was obtained from
W. H. Agar, as was the box, costs 1os. 6d., so
that it will be seen that the whole is by no
means costly when its usefulness, especially in the
case of an invalid confined to bed, is realised.

The Relay

A relay consists of an electromagnet so
arranged that a weak current through its magnet
coil attracts an armature, and this, when
attracted, closes a comtact or contacts, thus
. closing another circuit or circuits. . Reference to
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R@@@ng Set
By JOHN UNDERDOWN.

Apparatus for switching a receiver on and off

from a distance is often a great convenience,

and a simple method of constructing an

instrument for this purpose is described in
this article.
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A
the photograph on the next page will show thai
the relay employed has two sets of contacts which
are closed when the armature is attracted to the
magnet core when a small current flows through
the winding.

The Simplest Scheme

The most simple application of the device is to
employ it to make or break the filament circuits of
the receiving set, which action, when the latter is
connected to the aerial and earth and tuned to a
station, brings the set in or out of operation.
The scheme of connections will be easily grasped
from the circuit shown in Fig. 1. Here the four
terminals shown to the left are those for the low-
tension supply and the telephones or loud-
speaker of the receiver. The relay is shown in
the centre of the diagram, and the ‘‘ single-
filament "’ jack to the right.

Operation

The device operates as follows. The insertion
of the plug, to which the telephones or loud-
speaker are connected, into the jack makeés con-
nection between contacts 1 and 2 and at the
same time places the telephones or loud-speaker

SINCLE FILANENT JACK
+0— |
SET LT TERMINALS LT BATTERY
-0 = II‘,
X 33t 4
S A . 3

SET TEL OR 1.S. TERNINALS
o— —
Fig.1.—The insertion of a telephone plug into the

jack on the right causes the relay to switch on the
filament supply to the receiver.

in circuit. The closing of the contacts 1 and 2
completes a circuit through the coil of the retay
and the part ““ A’ of the filament battery
(through 1, 8, 7, 5, ““ A’ and 2). A current
flows through the relay and the armature, which
is pivoted at P, is attracted to the core, closing
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the contacts 5 and 6. This completes the fila-
ment circuit of the set (from the + L.T. ter-
minal through 6, 5, and the filament battery to

" — L.T. terminal), and the set is brought into
operation.

Batteries

From this it will be seen that the necessary
current to operate the relay is obtained from the
filament battery itself.  Actually, T find that
satisfactory operation is obtaincd when ““A”
consists of 2 volts only, and at this voltage 1o
milli-amperes are taken. This current is, of
course, negligible when an  accumulator s
emploayed, but where .06 valves are run {from a
dry battery it is advisable to employ a separate
battery which replaces the part of the filament
supply ‘““ A.”” A 3-volt cell should be utilised in
this case.  For the telephone or loud-speaker
leads which go to contacts 3 and 4 of the jack
1 use ordinary twin flex, and for those from 1
to 8 and 2 to the L.T. battery 24-gauge d.c.c.
wire.

Long Leads

Where these leads are taken out of doors
lead-covered cable with four wires may be sub-

stituted. Ordinary bell wire is also suitable.
+
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Fig. 2.—Here the two sets of contacts on the relay
bring the L.T. and H.T. baiteries into circuit
simultaneously.

Should the distance from the set necessitate very
long leads and trouble be experienced from howl-
ing, a 1 to 1 telephone transformer or filter
circuit arrangement should be placed at the set
end between the ‘‘ output ’’ terminals of the set
and the twin flex lead to the telephones or loud-
speaker.

The Relay Unit

I have adopted the Fig. 1 scheme and have
joined the two sets of contacts of the relay in
parallel and brought the two sides corresponding
to 5 and 6 out to the two terminals marked
“L.T.” This will be clearly seen from the
photograph of the unit removed from the case.
Both contacts are therefore employed to carry the
filament current, a desirable arrangement where
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this is heavy through using bright emitter valves.
The above terminals marked ¢ L.T.”” by means
of Radio Press panel transfers are connected
externally to one terminal of the low-tension
battery and one L.T. terminal of the set. Those

The wiring of the relay unit can be clearly seen
in this photograph.

marked ‘‘ Battery ’’ go to the part of the accu-
mulator ‘“ A’’ or to a separate battery extern-
ally and to the ends of the magnet winding
internally. Ne difficulty will be experienced in
deciding which are the correct points to wire if
the photographs and diagrams are consulted.

Double Switching

Since the relay has two sets of contacts which
are made when the armature is attracted, it
follows, therefore, that these may be used to
make both H.T. and L.T: circuits of the set as
shown in Fig. 2, 9 and 10 completing the former
circuit by connecting the mnegative side of the

= E

Fig. 3.—The relay may be built into a receiver,

instead of being used as a separate unit. A com-

plete circuit diagram for this arrangement is
shown here.

H.T. battery to the H.T. negative terminal of
the set. ' -

An Alternative Arrangement

Instead of placing the relay in a case,
it may be incorporated in ‘the set itself
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and both sets of contacts employed together
to make the L.T. circuit, as shown in Fig. 3,
the H.T. circuit being completed by the
insertion of the plug into the jack.  The jack,
although not shown mounted, may be encased in
a suitable box and arranged in a convenient
position in the room where the programmes are
required. If desired, the whole house may be
wired in this way, only one relay being required,
although four leads will of course be necessary
for each jack installed. A practical point to be
observed is that it is always desirable to place
contacts 5 and 6 (Fig. 1) in the L. T, lead which

Wireless Weelkly

is joined to H.T. negative when the L.T. battery
is used for ‘“ A, and then if inadvertently a
short takes place between 1 and 2 and 3 or 4 no
damage is done to the valves.

The type of plug and jack used by the author.

Appointment of Capt. H. L. Crowther, M.Sc., as Deputy

Director of Research to the Radio Press Laboratories

Capt. H. L. Crowther

EADERS of Wireless Weekly will have
Rse‘en, no doubt, our advertisement regard-

ing the vacancy for a Deputy-Director of
Research for the new Radio Press Laboratories
at Elstree, this post carrying a minimum salary
of £1,700 per annum. The appointment has
just been filled, the successful applicant being
Captain H. L. Crowther, M.Sc., who, curiously
enough, has just been appointed to the same
position as that held by Dr. Robinson (our
Director of Research) under the Air Ministry.
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The Radio Press Laboratories

Captain Crowther is at present in charge of
the Wireless Research and Design Laboratories
of the Royal Air Force, and it is a coincidence
that two successive holders of this position should
have been appointed to the Elstree Laboratories.
Dr. Robinson is now with us, of course, and
Captain Crowther will join the Company about
September 15.

A Wireless Career

Captain Crowther was born in 18gr, and
studied at the University of Birmingham when
Sir Oliver Lodge .was Principal. His special sub-
jects were physics, mathematics, engineering and
chemistry, and in 1912 he received the B.Sc.,
with honours, and later obtained the degree of
M.Sc. for research work. Before the war he
held an important scholarship for rescarch work,
while from as far back as 1911 he was a promi-
nent amateur wireless experimenter, his trans-
mitting and receiving station being probably one
of the best known in the country. In 1914 he
joined a Special Wireless Corps, and at the
beginning of 1915 received a commission in the
Royal Naval Air Service. He was later trans-
ferred to the wireless experimental staff at East-
church for the development of wireless in air-
craft. Tor the last 11 years Captain Crowther
has been engaged entirely on radio research and
design work for the Royal Air Force, and has now
risen to the highest position available to him.

A Valve Expert

Captain Crowther is an expert on valves, and
is a member of the Valve Committee of the Radio
Research Board. He lhas also served on the
Wireless Board. A number of his inventions
were extensively used during the war, and many,
of course, are still in use. For these he has
received awards from the Air Inventions Board.

The appointment of Captain Crowther will
give a further indication of the great importance
we attach to the new laboratories which will
serve the Radio Press journals.



Wireless Weekly

O

[ COTOOTOTOT OO OOTOOSS

Real and Nominal Capacities of Condensers

By C. P. ALLINSON (6YF).

A short discussion of some measurements

made to determine the actual capacities of

a large number of variable and of fixed
condensers.

1 0o OO0 OTOOOOOCOTOOOS DO OOOTOTOOS

NE frequently hears discussions between
Oamateurs as to the tuning range of their
" receivers, and it is by no means seldom that
one finds that though the same size coil and con-
denser are being used in two otherwise identical
receivers on practically identical acrials, there is
a very large difference between the wavebands
covered by these two sets.
Small Tuning Range

In one case, a receiver employing two valves,
H.F. and detector, was being discussed, and it
appeared that the tuned anode coil, for this
method of H.F. amplification was bemng em-
ployed, would not tune over the range that one
would expect with the .ooo3 pIF condenser used.
In another case, C.A.T. (constant aerial tuning)
was in use. As is well known, this consists in
placing a fixed condenser of .ooor uI7 in series
with the aerial when using single circuit tuning.
Developed by Mr. John Scott-Taggart, F.Inst.P.,
A.M.I.E.E., this scheme has the advantage,
among others, of increasing the selectivity of the
receiver. 1n the case referred to this increase in
selectivity was by no means what would have
“been expected.

In both these cases the trouble was found to
be due to the condensers in use not being any-
where near the rated value. In the case of
C.A.T. it is specially important that the con-
denser used should have the correct value, or else
the various advantages obtained by this method
are seriously diminished.

Comparative Tests
As a matter of interest it was therefore decided

to measure the actual, as compared with the rated, .

capacities of a number of different makes of
‘condenser, some of which are made by makers

of known reputation. The results were illu-
minating and are tabulated below :—

Rated Actual |Percentage

Condenser. Value. Value. Error. 8
A |(variable) 0005 uF | 00055 uF 10.0
B {(variable) .0001 ,, .00012 ,, 20.0
C |(variable) .0003 ,, .000315,, 5.0
(D |(fixed) .. .0003 ,, .00033 ,, 10.0
{ E |(fixed) .0002 ,, 00029 ,, 45.0
LF |(fixed) .. .] .0002 ,, | .000z ,, —
G |(variable) .| .0005 ,, .00048 ,, 4.0
H |(variable) .| .0003 ,, .00022 26.6
I j(fixed) .. ..| .00025,, | .oo024 ,, 4.0
J (fixed) .. .. 1 .0003 ,, 00028 ,, 6.6
K [(fixed) .. .. | 0001 ,, .00017 ,, 70.0
}L (fixed) .. . .0005 ,, 00049 ,, 2.0
M |(fixed) .. .. | .0003 ,, .00016 ,, 46.6
N |(fixed) .. .+} 0002 ,, | .00014 ,, 30.0
O |{fixed) .. .. .0005 ,, | .00047 ,, 6.0
LP |(variable) ..} .0003 ,, 00017 ,, 43.3

|
%
|
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The standard variable condenser used by the author
in making the tests.

It might be mentioned with regard to con-
densers M and N, that when these were included
in an oscillatory circuit with an H.F. milliam-
meter in series, a much lower current was regis-
tered than with any of the other condensers, and
on inquiries being made it was found that through
some crror occurring a faulty batch had got out.
Luckily this was discovered in time to call them
back, and so none got into the hands of the
public.

Method of Measurement

The above readings were taken by substitution
with a standard variable condenser, and can be
taken as being of a fairly high order of accuracy.
It will be noticed that of 16 condensers tested
only five are within 5 per cent. of their rated
value. (All condensers bracketed together are of
the same make.)

From a practical point of view, as long as a
variable condenser is not less in actual value than
its rated capacity no great harm is done, pro-
vided that the difference is not large, but when
a fixed condenser is required for a specific pur-
pose where its value is fairly critical, then the
importance of its béing within a small percentage
of the rated capacity at once becomes apparent.

Of all the condensers on which these readings
were taken there are only three manufactured by
firms of repute that are more than 10 per cent,
out, and as these were picked out of a collection
of condensers, some of which were some years
old, the results are by no means unsatisfactory.
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A Felt Want

SEE that in America, the land of
liberty and of never doing things
by halves, they have instituted for
the proper regulation of those that
go down to the road in cars a very
special arm of the law. This is
the traffic cop, who is described as a *‘ tough
baby.”” A tough baby is nothing whatever to do
with eating one’s young; it means quite simply
a henman who will stand no durned nonsense
from anyone. * :
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He merely pulls out his gun . . .

The traflic cop is stationed at a cross-road,
where he is provided with a kind of signal post
by means of which he indicates his desires to
‘drivers. Down the middle of each road 1s
‘painted a white line. To any driver who is” so
misguided as to cross to the wrong side of
the white line or to fail to take due notice of the
signal the tough baby does not say a word. He
merely pulls out his gun and goes on shooting
until something happens. Now that, I think, is
the way to do things. There is no tomfoolery
about methods such as that. Some people,
no . doubt, will be horror-stricken by this kind
of thing, but personally 1 am so taken with
the tough baby idea that I am going to endeavour
to persuade the Little Puddieton wireless club to
import a supply of the toughest type.

In the Neck

When they arrive we may have a little diffi-
culty at first in breaking them of their lifelong
habit of potting motorists at sight. It would be
necessary, though, to do this as a preliminary,
since it' is not for the destruction of road fauna
that we require their services. What I propose
that we shall do is to equip them with portable
direction-finding sets and to turn theni loose

by the way
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upon Radiating Rupert and others of his brother-
hood. In future we shall not pass resolutions
against radiation at the club; we shall not send
letters (signed by ‘‘ Disgusted ”’) to the Gazette,
or anything of that kind. We shall simply sum-
mon to our presence the tough babies who are
on duty and to them we shall say, ‘‘ Say, you
guys, there’s some gink handing out squeal-
stuff with his tickler. Go to it.”” And to it they
will go. Having tracked down Rupert, or who-
ever it is, they will not ring his front-door bell
and remonstrate politely with him. They will
simply stride to the window of his wireless den,
through which they will pour in a devastating
volley.
Precautions

We shall, however, have to make quite sure
before we turn them loose that they understand
that the houses of all the members of the club
are taboo. It would simply never do to have
the General or Admiral Whiskerton Cuttle punc-
tured by a zealous but misguided tough baby.
I intena to propose that in order to mark them
out quite clearly the aerial masts of all membets
shall be painted in red, green and blue rings.
This will, T fear, mean that one will receive a
certain number of visits from the hirsute desir-
ing to be shorn or shaved, but that anyhow is
far better than being visited by a tough baby

. Adevastating volley

who shoots first and asks for explanations after-
wards.
Butterfly Bill

I have been bothered just lately not a little by
the machinations of an oscillator whom I have
named Buitterfly Bill. Just as those engaging,
though squashy, insects can never remain for
more than a few seconds imbibing the sweetness

of one particular flower, but must be ircessantly
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moving on from blossom io blossom, so Bill flits
about the broadcasting stations, drinking in half
a dozen words from this, two bars of music from
that, four of the six dot seconds from a third,
and Big Ben’s chimes in two portions from a
couple more, = Now the worst of this fellow is
that he ptdgigseth me whithersoever I go.
Disgusting

This mania for running round the stations is
really disgusting. ~ Why cannot Bill pick out
one and go on oscillating for all he is worth, if
he wants to, on its wavelength?  Naturally I
like to have a little jaunt to distant parts two
or three times during the evening, but that is
quite a different thing.

I found on discussing the matter with Pro-
fessor Goop that he had been similarly troubled
by someone who would insist upon accompanying
him on his wireless travels. In fact when each
of us told his story there was a moment’s tense
silence and then suddenly we both said, shaking
threatening fists, ‘* You must be Butterfly Bill ! ”
As I never strike an older man than myself
(unless he is very much smaller), and as the Pro-
fessor makes a point of never hitting a smaller
man than himself (unless he is very much older),
ne unseemly scrap resulted, though I must admit
that for some seconds it looked as if one of us
might get a thick ear.

The Professor’s Scheme

On talking the matter over we came to the
conclusion that the only way of escaping the

. attention of Butterfly Bill and others of that ilk

was to evolve some means whereby we should be
able to tune in stations much more rapidly than
he can. We felt that if we could do this it
would soon be possible to leave Bill far behind
and that eventually he would give up the chase
as hopeless. By putting our heads together we

have designed a tuner which is, I think, destined
to revolutionise wireless reception, for the Pro-

desiring to be shorn or shaved . . .

fessor and myself at any rate. Space does not
permit me to give you the full details of it, but
without giving away any secrets, I may tell you
enough to make your mouth water.

A 27-way Switch:

We decided that there were just twenty-seven
stations that we wished to be able to tune in,
We therefore constructed a tuner containing
twenty-seven inductances, twenty-seven variable
condensers and a 27-way switch. The great
difficulty was that in order to avoid absorption
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effects we found it necessary to place each induct-
ance at right-angles to all the others.  This
involves getting into the twenty-seventh dimen-
sion, a difficult matter for the ordinary person,
but a simple one to a mathematician such as the
Professor. Those who are incapable of tackling
the practical part of the problem themselves may
get out of it by placing the coils two or three
feet apart. This is most easily done by building
the tuner on the lines of a sectional bookcase
right round the room. By means of the 27-way
switch any inductance with its condenser may be
thrown into circuit, and this makes the thing if
not as easy as pie at all events as simple as =.
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“ . . . YOU must be Butterfly Bill1!! . . .”

Operating the Tuner

Each inductance is first of all tuned by means
of its condenser to the wavelength of jts corre-
sponding station. If one starts with the British
stations during the Children’s Hour, one is
usually through with the job of getting the whole
twenty-seven before it is time to go to bed. This
having been done, one sits with one hand upon
the 27-way switch waiting for Butterfly Bill.
When he hoots at you upon Manchester a flick
of the wrist takes you to Barcelona, and by the
time that he has got there you are in Rome or
Copenhagen.  Faint, but pursuing, he labours
after you for a while, though in the end he gives
it up as a bad job, unless, of course, you are
unfortunate enough to do what runners call
““ lJapping *> him. When this happens you must
start all over again, but thanks to the Goop-
Wayfarer Anti-Butterfly tuner this involves no
great labour on your part, and you may sit back
in your chair picturing Bill with his tongue hang-
ing out trying to follow upon your track.

We Know the Worst

Having constructed two of these tuners the
Professor and I have just been trying them out.
My worst fears are confirmed; the Professor is
Butterfly Bill. . . . . Excuse me just for a moment
or two, I heard the telephone. . . . . The worst
has happened. The Professor—it was he who
rang me up on the telephone—is firmly con-
vinced, as the result of this evening’s work, that
I am Butterfly Bill. This complicates matters
very much. If those tough babies were to arrive
I am quite sure that I should find some means
of removing the Microfarads from the list of
taboo houses, and I feel that the Professor
might find a way of doing the same to my little
home. On the whole, I think that the tough
babies will be better left upon their own side of

the Atlantic. WIRELESS WAYFARER.
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The night of August 31-Septem-
ber 1 has been chosen for the all-
Europe broadcast test in connection
with the scheme, decided on some
weeks ago at Geneva, to allocate
every station such a wavelength as
will prevent interference between the
transmissions of one country and
another.

Practically every  broadcasting
station throughout Europe will alter
its wavelength. Only three British
stations, Newcastle, Cardiff, and
Edinburgh, are unaffected, and the
alterations at present sanctioned by
the Post Office are :—

Present Wavelengtlh. “’a'}-\cclgxgth.
Mctres.| Ke. Metres.] Ke.

Aberdeen ..|" 495 606 496.0 605
Swansea ..| 482 622 488.0 614
Birmingham| 479 626 480.0 625
Belfast .. 439 683 438.0 685
Glasgow ..| 422 711 420.0 714
Bournemth. 386 777 387.5 774
Manchester 378 793 377.5 794
London 365 821 364.0 824
Lecds .. 346 867 343.0 874
Plymouth ..| 338 887 339.0 884
Hull .| 335 895 335.5 | 894
Dundee ..} 331 906 331.5 905
Liverpool ..| 315 952 314.1 955
Nottingham 326 920 229.0 | 1,309

The test, which will last,.for two
hours, will begin' at midnight;
every slation will transmit its own
programme, and announce its
tdentity every few minutes.

* * AE ] )
A great wireless development is

expected in India as a result of the

new work undertaken by the Indian
Radio Telegraph Company. A
licence was recently granted to this
comparny to erect a beam station for
direct communication between India
and Britain, '

The transmitting station for India
will be in the cantonment of Kirkee,
near Poona, on the site of the old
Marconi station, long begun but
rnever completed. The receiving sta-
tion will be at Dhond on the G.1.P.
Railway.
and buildings are about to com-
mence, and it is expected that the
station will be ready for work by the
middle of 1926.

* * *

The Postmaster-General  an-
nourrced recently that a site at Win-
thorpe, near Skegness, for the re-
ceiving _station, and a site near
Grimsby for the- transmitting sta-
tion, have been allotted for the
Beam Services with Australia and
India. The stations are due to be
completed by May 8, 1906,

Land has been acquired

Mr. Spencer Nolan, a Sydney
wireless amuleur, exchanged Morse
messages for half-an-hour on the
night of August 19 with the Mac-
Millan Expedition (call sign WAP)
at Etah, Greenland (a distance of
about. 12,000 miles).

The expedition was operating
then on a wavelength of 34 metres,
while Mr. Nolan’s wavelength was
35 metres.

Mr. Walker Hannan, another
Sydney amateur, on the same night
also communicated with WAP.

‘ * * ®

Commander E. F. McDonald,
President of the Zenith Radio Cor-
poration, Chicago, who is second-
in-command of the MacMillan
Arctic Expedition now stationed at
their main base, Etah, Greenland,
11 degrees from the North Pole,
has stated that the transmissions
from the expedition are
nightly in every radio district in
the United States, Canada, Eng-
land, France and Holland, and they
only wish that they had more hours

-so that thev might work more of

heard”

General to prosecute him for not
having taken out a licence for his .
wireless ser, has now received three
summonses issued at the instance
of the Postniaster-General in con-
nection with the Wireless Tele-
graph Bill.
% ® *

The London Wireless Exhibition
organised bv the National Associa-
tion of Radio Manufacturers and
Traders will again be held this year
in the Royal Albert Hall. [t will
extend from September 12 to 23.
Heavy bookings are already an-
nounced, and amateurs will find all
the latest novelties on the stalls.

* * *

The Duke of Sutherland, Presi-
dent of the Radio Association, has
consented to open the Annual
National Radio  Expesition at
Grand Central Palace, New York,
on September 12 next from London
by radio.

: * * *

Listeners to the Manchester sta-
tion are promised a very fine band
programme on Menday, August 31,

The transmitter at station HVA, situated at Hanoi, in French Indo-

China.

This station has been heard on several occasions in this

country.

the amateurs who nightly call them.
They were trying to get quality in
their go-metre voice and music
broadcast programme on Wednes-
day nights, so that it could be re-
broadcast from the WJAZ trans-
mitter.
* * *

We are informed that new broad-
casting stations are to be opened
at Milan in [taly and Brno in
Czecho-Slovakia.

b4 k3 pd

We' understand that Mr. R. M.
Ford, of East Lodge, Park Row,
Albert Gate, S.W., who some time
ago challenged the Postmaster-

679

when the Plymouth Division of the
Royal Marines will be paying a
visit to the studio. In the intervals
of the well-selected band items,
Miss Winifred Ceci will give songs
and monologues at the piano.

* b *

On Sunday afternoon, August
30, a new chamber music combina-
tion—the 2ZY  String Trio—is
making its first appearance. The
Trio consists of Don Hyden (vio-
lin), Walter Widdop (viola), Sidney
Wright (’cello), all members of the
2ZY Orchestra, and of the Halle

(Continued on page 683.)
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The interior of the Radiola super-heterodyne, showing the compactness
of the intermediate frequency transformer unit.

NHE question of the
selectivity of a set
is one of much
greater complica-
tion than most
e X p erimenters
I think I can claim to

imagine.
be one of the first, if not actually
the first, to emphasise the neces-
sity in building a set of copying
the exact disposition of the parts
if you want it to equal the model

in its working.  Every experi-
enced wireless man knows that
you may have half-a-dozen re-
ceivers all built to the same
theoretical circuit, yet differing
from one another astonishingly
in the degree of ‘selectivity
obtained. My recent visit to the
United States, where 1 had the
opportunity of examining and
using a large number of highly
selective receivers, together with
experiments 1 have been con-
ducting in my own laboratory,
has convinced me that the pro-
blem must be tackled from at
least half - a - dozen different
angles if satisfactory solutions
are to be found.

Pick-up and Selectivity

A clue to one valuable line of
work is found when we examine
a very common case. I often
have it said to me that a par-
ticular receiver is so sensitive

that it will work a loud-speaker .

Sarcemac

- RELOEEC

20 miles from the nearest broad-
casting station without any aerial
or earth or frame connected to
it. A set which will do this is,
of course, very sensitive, but the
mere fact that it will do it is
an indication that the ‘' pick-
up’’ of the set is sufficiently
great to prevent any really high
sclectivity being obtained !

It means, of course, that the
coils and wiring of the set act
as a receiving aerial, whereas
the ideal set would be so
arranged that even in sight of a
broadcasting  station  nothing
would be heard without an aerial
and earth connected to it,

Lines of Research

This article is not intended to
be a.complete solution of the se-
lectivity problem; its sole object
is to indicate a few lines of
research and experiment which
should be very fruitful,

Think over this question of
pick-up in a receiver and you
will see that there is much which
can be done in this respect.

The question of pick-up from
an outside station is closely re-
lated to the pick-up of energy
by one part of a receiver from
another. Let us imagine we

have a set with, say, two stages -

of high-frequency amplification,
the intermediate stages being
tuned very sharply. If the aerial
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A TALK ON ¢

By PERCY W. HARRIS, M

Mr. Harris, who. has only r
tour of the States, -is well
question of selectivityyfor he
with all aspects of ~baté; Am,

conditi

W s

The well-known Radiola super-heter

in Ameri
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ecently retarned from his =
qualified to discuss the =
2 iscintimately acquainted =
terichm and British radio =
ons. =
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The Syncraophase receiver incorporates three sets of binocular coils,
which have very little external field.
coil radiates a sufliciently large clusion that stray capacities be-
field to encompass the last trans- tween circuits are more danger-
former, the selectivity of the in- ous than stray magnetic fields.
termediate stage is largely lost. Both magnetic and capacitative
I am referring at the moment, of coupling can be considerably re-
course, to inductive fields. duced by careful placing of the
Loose Goupling wiring and avoiding long parallel
leads.
Particularly on the shorter .
broadcast wavelengths, the coup- Super-Heterodyne Receivers H
ling between two circuits to give There is, of course, no ques-
an effective transfer of energy  tion that super-heterodyne re-
can be extren?ely loo‘s.e, a'l'ld a Ceivers are ‘[he most Se]ective at
single turn primary will give a present available to the public,
remarkable transfer in many although, of course, I do not
cases. In a set in which the think high selectivity is neces-
wiring has been badly arranged, sarily tied up to the use of super-
or worked out without any re- sonic heterodyne receivers. In
gard to the facts I am mention- considering the selectivity of a
ing, a long lead parallel and super-heterodyne  receiver we
close to- another may transfer again have many points to take
energy from one circuit to another into consideration. It must not g
_in such a way as largely to reduce be concluded, for example, that
the selectivity you are aiming because a receiver is of the super- g
to obtain.  This particularly sonic variety that it must there- A
applies  when  high-frequency fore be highly selective. Much
amplification of an efhment. order depends on the design, and, most
is obtained, for the slightest of all, on the sharpness of tun-
transfer from one circuit to  jng of the intermediate frequency
another can be amplified up to transformers.
such a degree as to overpower .
the weaker signal one is trying Frame Aerials
to hear. It is astonishing to hear some
oot experimenters - comparing the
Stray CGapacities supersonic receiver with the
Capacity couplings are also better - known  tuned-high - fre-
fruitful sources of trouble; in quency receiver, without t?kmg
iver i fact, many experimenters in into account that one is almost
:ﬁype receiver is very popular Amt’tr‘ica have come to the con- invariably used with a frame
%S; e -~v 0110-- o8 S BEREC e eens u e
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aerial, whilst the other is gener-
ally “functioning with an out-
side aerial.  Although T do not
recommend the use of an outside
-aerial, or indeed anything but a
frame, with a supersonic receiver
{on account of the interference
which may be caused),  experi-
ments show that the selectivity
of a supersonic heterodyne re-

The Grebe binocular coils.

ceiver is in a great measure con-
tributed to by the use of the
highly selective frame aerial.

Long-Wave Interference

Another point in which the
supersonic scores is in its
absence of pick-up of the actual
local station. The amplification,
of course, is done at a frequency
corresponding with a long wave-
length, therefore the mmpact of
the waves upon the wiring of the
set will not give rise to the same
trouble as mn sets which ares de-
signed to amplify wavelengths
close to that of which we are
speaking. If, however, you
want to tune your intermediate
frequency transformers to the
wavelength of some station
which is continually working,
you will have a great deal of
trouble to prevent interference
from this longer wave station.
FFor example, on one occasion I
happened to connect up a super-
heterodyne receiver, the inter-
mediate frequency wavelength of
which was the same as that of
Chelmsford. Waithout any frame
aerial connected to the set, and,
indeed, with the oscillator valve
turned off, Chelmsford signals
came in at great volume, and, as
a consequence, the frequency of
the intermediate stages had to be
altered at once.

The mere fact, of course, that
a receiver uses the supersonic
heterodyne circuit is not proof

that it must necessarily be highly
selective.  The selectivity of a
super-heterodyne receiver is de-
pendent upon the choice of a
suitable intermediate frequency
for the beat-note, suitable design
of the tuning circuit, whether or
not it is used with a frame aerial
and, perhaps more than . is
generally realised, the sharpness
of tuning of the intermediate
frequency transformers. The
limit of selectivity in a supersonic
heterodyne . is  extraordinarily
high, and, in fact, can be made
far higher than is desirable, for
if the receiver is so sharply tuned
that the side bands of telephony
are cut off, then the result will
be so distorted as to be un-
pleasant to the ear. It is, for
example, quite possible to make
the supersonic heterodyne receiver
so sharply tuned that stations
which otherwise would give an
audible beat with the carrier of
the station vou are desiring to
receive can be cut out.

Neutr'odyne Receivers

In a fairly short article it is
only possible to indicate some of
the points which require attention
in considering selectivity and to
indicate a few of the lines which
may be pursued in solving the
problem. I have already shown
that stray fields, both capacitative
and magnetic, are causes of
trouble. Stray capacities can be
minimised by careful lay-out of
wiring, and magnetic fields by
suitable disposition of parts. In
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exactly from his design worked
satisfactorily at this angle, which
was fairly critical, but many
experimenters are under the im-
pression that this particular angle
has some magic about it, and so
set about using it in other
receivers of quite different design.
There is no magic in this neutro-
dyne angle, and it is not an angle
which suits every lay-out and
every design.
Exterior Field of Coils

It sometimes happens by
chance that in arranging high-
frequency transformers the wind-
ings may be so situated as to
give a reverse Treaction effect,
thus checking the tendency to
oscillate. At other times a home
constructor may be copving a
well-known design and, to suit
‘his own purpose, may change the
disposition of his transformers
slightly, so that he gets strong re-
action effects between them. In
the latter case, if the set is
potentiometer controlled to check
oscillation, a considerably greater
positive bias may be necessary
on the grid to check the tendency.
Further losses will be introduced
and the tuning will be flat.

Lately, in America, consider-
able progress has been made in
the design of coils which have
little or no exterior field. The
advantage of such coils is that
on the one hand there is practic-
ally no tendency to interaction
between them, and secondly, a
point the importance of which I

- *Another American portable super-heterodyne receiver is the Silver
Marshall. Note the batteries in the lower part of the case.

this connection it is interesting to

. note that when Prof. Hazeltine
" made his first neutrodyne receiver

he arranged by careful experi-
ment that the angle of the trans-
formers should be such as to give
the minimum interaction between
them. Any other receiver made
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cannot over-estimate, they do not
‘“pick-up’’ unwanted energy
from the local station. A receiver
incorporating such coils can be
used almost within a few yards
of a broadcasting station, and if
the aerial and earth are discon-
nected nothing will be heard,



August 26, 1925

whereas with the ordinary type
of receiver, the signal would be
just as strong, whether or not
aerial and earth were connected.

“ D Coils

One of the first of these
coils used by experimenters (I
described it and showed one of
my own construction in ‘‘ Ran-
dom Technicalities ’* last year
(Vol. 4, No. 13) was the D coil,

in which a slit cylindrical
former was used. One half
of the circumference of the

former was used for winding in
one direction, whereupon the
wire was taken through the slit
at the opposite side of the former
and brought round in the opposite
direction. After  completing
another half turn the wire re-
entered the slot, and was taken
back once more, and the winding
continued in its original direc-
tion. Such coils have a very
small  exterior field. One
of the most successful of
the  American commer cial
receivers, The Grebe Syncro-
phase, uses what this Company
has termed the binocular coil. It
actually consists of two coils of
Litz wire, placed side by side and
joined up in such a way that
their fields are in the opposite
direction. This receiver 1s very
highly selective and practically
uninfluenced by nearby signals,
such as are generally a source of
great trouble in obtaining suc-
cessful long-distance reception.

Toroidal Coils

Toroid coils in different sizes
are rapidly appearing on the
American market, although few
of the designs are really eflicient.
A number of them consist merely
of cylindrical coils bent round so
that the two ends meet. The
design of a successful coil of this
nature is rather complex, and
measurements made recently of
several of the commercial tor-
oids showed that some had ten
times larger high-frequency re-
sistance than others. One of
the minor problems in the design
of a set using toroid coils is
to obtain suitable magnetic coup-
ling where it is desired.

Metallic shielding, of course,
can do much in improving the
selectivity of a receiver, provided
this is skilfully done and does
not introduce eddy current losses,
Shielding is particularly useful

for the intermediate frequency
amplifiers in a supersonic hetero-
dyne receiver when these show
a tendency to pick up long-wave
continuous wave stations, as is
sometimes the case.

I have already exceeded the
space I intended to occupy in this
article, and there are many

points on selectivity which I have.

not yet mentioned in it. Before
closing, however, I must not for-
get to point out that aerjals vary
enormously in their effect on
selectivity, and that a set which
seems flat in its tuning on one
aerial may give great selectivity
on another.

Wireless News in Brief
(Continued from page 679).
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Orchestra, and well-known in musi-
cal circles in Manchester. In the
same programme will be piano
duets by ‘the Herman van Dyke’s,
which will provide a change from

the wusual type of imstrumental
playing. »

* *
A broadcasting station which,
we understand, can now be
heard in this country on 100
metres is that of Nijni-Nov-
gorod, in Russia. There are also
several other ‘Russian stations in

operation, including the ¢‘ Komin-
tern ’’ station in Moscow, which
transmits on 1,450 metres (206.8
ke.).

* * *

A step towards the consolidation
of the wireless industry of Great

‘experiments and

Wireless Weekly

Britain has been taken by the
manufacturers of Mullard valves.

The outstanding features of this
movement are :—

(1) To effect
imported valves.

(2) To secure the advantages of
foreign radio research by the use of
certam patents.

(3) To obtain the very latest
designs in machinery for increased
producizon in this country,

This effort has been accomplished

the stoppage of

by - a collaboration- between the
Mullard Radio Valve Co., Ltd., and
Messrs.  Philips Glow]ampworks,

Ltd., of Holland, whereby amongst
many ad\antages the followmd are
of. particular interest :—

(2) The use of all Messrs. Phlhps
patents - with - all improvements, -
manufacturing processes, etc., both
present and future.

(b) The use of all designs of
Messrs. Philips’ machinery in con-
nection with the manufacture of
radio valves specially designed by
and for Messrs. Philips and ex-
clusive to them.

(c) The advice and assistance of
Messrs.. Philips’ experts, technical
and otherwise, and the material
advantages to be obtained from
research carried
out in the respective laboratories

of Messrs. Philips and Messrs.
Mullard.
(d) Under the arrangements

secured no further valves are to be
imported into Great Britain, Ire-
land or the Irish Free Stale by
Messrs. Philips whilst the agree-
ment is in force. This is a very
material advantage to the Brilish
trade  generally, inasmuch as
Messrs. Philips were by far the
largest importers of radio wvalves
into this country.

The studio at the Edinburgh station is arranged on conventional lines
and has the usual hanging draperies to reduce the echo effect.
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% Some useful hints on how best to remove
& the base from a valve for short-wave experi-
& ments when the purchase of special valves
is not desired.
%@@@@*@@*ﬁ@@*@@****@@@@%%%&%@@g
T often happens that an experimenter wishes %
Ito do some work on the ultra high frequencies g
and is desirous of reducing casual capacities, &
including the inter-electrode capacities of the
valve, to a minimum, but does not wish to %
purchase special valves for the preliminary &
experiments. &
In such cases it is often desirable {o remove &
the base from an ordinary four-pin type of valve,
It is true that in some valves the source of the &
‘ &
. &

Gentle heating is all that is necessary in some
cases to remove the base.

greater part of the inter-electrode capacities is in
the ‘‘ pinch,” that is, where the connecting wires
to the electrodes are sealed into the glass.
However, the removal of the base is a step in
the right direction and, in addition, may help to
reduce leakage losses, for instance; removing the
base is generally a fairly simple operation,
and the accompanying photographs show how
this may be effected with certain types of valves.

The Best Procedure

The valves referred to are those where pitch
or some similar composition is used to seal the

684

Removing the Base from a Valve
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In a valve of.this type where the ‘‘pinch”’ is
narrow the effect of removing the base will not

reduce the

inter-electrode capacity to such a

large extent.
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bulb into the cap. In this case the thin wires
which are usually brought out through small
holes in the composition or ebonite portion of the
base and soldered to the pins, should be cut just
where they are soldered.

If the valve is then held over a small flame, as
is secen in the centre photograph, and rotated
fairly rapidly, so that the metal part is evenly
heated, the pitch will gradually soften. When
the pitch is fairly soft and begins to run, a gentle
pull or slight twist on the base will usually be
sufficient to enable one to remove it.

Care Necessary

If this is not sufficient, do not pull hard, since
the thin wires are liable to be broken, but continue
the heating carefully until the pitch is thoroughly
soft. Several methods of holding the bulb of the
valve will suggest themselves to the experimenter
according to the type and size of valve, and well-
spaced connections may be made directly to the
thin wires.

An improvement will result by removing the base
from a valve such as this.

Where the bulb is sealed to the base with heat-
resisting compositions a more drastic method of
removing the base may be required, and it may
cven be necessary to remove the metal part first
with the aid of a file and a penknife.
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Securing a Silent Background

The arrows indicate some of the points which
should receive special attention when a receiver is
noisy in operation.
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By A. V. D. HORT, B.A.

It is not always the actual signal strength
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that counts when listening to distant stations,
but more particularly the signal strength to
‘“ noise” ratio. In this article the Author
gives some hints on how to reduce the

background noises to a minimum.
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if they are prevalent. It will be convenient for
the purpose of illustration to refer to the accom-
panying back of panel photograph of a two-valve
receiver, which includes a number of components
commonly used. The arrows indicate some of the
points to which attention should be paid.

A Simple Test

careful choice of

good components may contribute in
large measure to the . success and
efficiency of a wireless receiver, the
mere fact of their individual sound-
ness does not necessarily mean that

the best results are certain to follow from their
The first steps towards
the desired results are, of course, careful and
accurate mounting of the components and well-
made connections in the wiring between them.
In this connection it is well to note that a good
deal may depend on the accurate drilling of the
holes for the fixing screws of the components,
since it is only too easy to damage such instru-
ments as filament rheostats or variable condensers
by straining them in the operation of mounting.

incorporation in the set.

Crackling Noises

Assuming, however, that the receiver is com-
pleted and that signals are received fairly well,
it may be that the set works satisfactorily when
once a station his been tuned in, but that tuning
is rather diflicult to carry out owing to rustling
and crackling noises when the tuning controls are
operated. On the other hand, these noises may
persist even  when the receiver is not touched,
the least vibration causing disturbing sounds.

Such noises ‘as these can completely spoil the
reception of a broadcast programme, or may
make it a very difficult matter to tune in a distant

broadcasting  station.

If the receiver is one

designed to operate on shorter wavelengths than
those in use for broadcasting, the noises will
become the more prominent.
(2,998 kc.) it may be found practically impossible

to use the set.

Below 100 metres

It is proposed to discuss here some of the
possible causes of such noises, and to indicate the
points in a receiver which should be attended to

If noises of the kind mentioned are trouble-
some, a simple test may be performed, first of all,
to determine whether they are due to construc-
tional faults or to faulty batteries, or possibly
even atmospherics. This test is to tap the panel
of the receiver lightly, and note the resulting
noises. If the- construction is sound, the only
noise which should be heard is the familiar hum-
ming noise due to microphonic noises in the
valves; this will be particularly noticeable with
dull-emitter valves, bright emitters responding to
a less degree.

Loose Connections

If well-sprung vibratory types of valve-holders
are in use, possibly the tapping will produce no
noise at all. In this case the batteries should be
tested, or the aerial connection removed to see
whether atmospherics are the cause of the un-
wanted cracklings.  If, however, the crackling
noises become more prominent when the panel is
tapped, a loose contact or a bad joint is the most

Fig.1.—The ends of flex leads should be twisted to-
gether and placed round the terminal shank as shown.

likely cause of the trouble, and it remains to
locate the fault. If no loose connections are
visible on inspection, the various components must
be tested. Wearing the telephones, and with the
set switched on, gently move all the connecting
wires in turn close to the soldered joints. If these
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pass the test, the valves should be wriggled in the
holders; a fault here may usually be corrected
by opcning  the legs of the defaulting valve
slightly with a penknife.

Valve Faults

A somewhat rarer fault may be that the valve
filament has sagged and is touching the grid
intermittently, this being mostly confined to
bright-emitter valves. A cure can sometimes be
effected by using the valve for a time in
such a position that the filament will bend
back again towards its normal position; but this
is unlikely to be a permanent one, and it will
generally be found preferable to discard the valve.
Plug-in coils should also be tested for good con-
tact, since, if they are not quite rigid in their
holders, a noisy background will be obtained
when a swinging coil is moved.

Loose Nuts

Any nuts which hold soldering tags in position
should be making firm contact, and the nuts on
the terminal shanks should be hard up against
the back of the panel. It often happens that
these nuts are found to be loose when the solder-
ing of the set is finished.

Especially when working on short wavelengths,
a nut loose on its bolt may cause noiscs, even
though the connection is soldered to the bolt and
not merely secured under the nut. The aerial and
carth leads should also be checked over in the
same way, together with the battery leads and
plugs. ’

Flex Leads

It not uncommonly happens that, when the end
of a pilece of stranded flex is inserted under a
terminal head, only a few strands are really
gripped, with a poor connection in consequence.
To ensure a good connection with flex, the end
should be twisted and placed on a terminal as
shown in Fig. 1, the loose end passing clockwise
round the shank, so that the terminal head tends
to draw it in tightly when it is screwed down.

The connections, perhaps, are all in order. We
have assumed that the components are of good
make, so that there will probably be no need to
suspect the constructional features of such parts
as coil-holders, variable condensers, or filament
resistances. It may be, however, that in mount-
ing them or in soldering connections, some part
has been loosened or incorrectly adjusted. The
points to examine with this in mind are the
moving coil connections in a coil-holder, the
moving-plate contact in a variable condenser, and
in a filament resistance the contact of the moving
blade on the resistance spiral and the connection
betwecen the spindle and its soldeting tag or
terminal.

All that remain are the grid-leak, the L.F.
transformer and the fixed condensers. The leak
is most satisfactorily tested by the substitution
method ; the remaining components - may be
checked with a dry cell .and a pair of telephones,
as described recently in these pages,
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In our last issue the transmitting room at the
Glasgow station was shown. This view shows the
switchboard and generator controls.

! WHAT WE ARE GOING TO DO
: AT ELSTREE

(concluded from page 672)

factory. We shall not have any such restrictions,
and we shall be able to express our opinion as to
whether apparatus is to be recommended for our
readers or not. Apart from being able to give
figures, there are very important factors (e-g.,
likelihood of breakdown, mechanical defects, etc.)
which we shall comment on faveurably or
adversely as the case may be, whereas the N.P.L.
obviously only does what it is asked to do, and
it is sometimes not asked to carry out tests which
would show a weakness in the apparatus sub-
mitted. Moreover, the policy of the N.P.L. is to
give figures, not comments. We, on the other
hand, shall give figures and comments.

8. Commercial Service Department.—We are
at present considering whether we can give manu-
facturers the benefits of our test department
described in the preceding paragraph, by furnish-
ing them with test reports of their apparatus.
Our other functions, however, will absorb almost
the whole of our facilities, and a decision as to
whether we can undertake this further work will
be postponed for the present. In any case manu-
facturers will still have the advantage of having
their apparatus tested for the purpose of having
the results of tests published, whether good or
bad. It is in any event our intention to make
the laboratories entirely non-commercial, and to
make them a service to Radio Press readers, while
the scale on which operations will be conducted
will also give the work a national aspect.
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A few of the Silver Marshall
components, showing the oscillator coils, and
one of the long-wave transformers with the
fixed tuning d fall ied with
each to ensure careful matching.

ser

Some American Super-Heterodyne Components
W

mediate frequency transformers,
filter and the oscillator coupler.
‘wave transformers are of very small size.

One of the Haynes-Griffin inter-
the input
he long-

In our last week’s issue we published
reproductions of photographs of some of
the most well-known super-heterodyne
components produced by British Manu~
facturers. This week we give a similar
selection of American components all
of which are obtainable in this country.
A noticeable point about the American
components is that nearly all of them
are designed for special circuits com-
bining the functions of oscillator and
first detector in one valve. Only one of
the examples of British components

perns—. o~ o

T

Seme components for building the McLaughlin
One-control Super-Heterodyne, obtainable from
Messrs. C. G, Vokes & Co. When the set is satis-
factorily adjusted, the sole control is that of the dual
condenser showh on the left. The oscillator
tuning coilsare shown onthe right.

shown last week was designed for use
in an autodyne circuit.

Some of the components for the :
Tropadyne circuit, One of the Tropaformers
(long-wave transformers) is seen on the left and the
oscillator coupler on the right. These componenis
are obtainable in this country from Messrs. R. A.
Rothermel Ltd.

Part of the ‘' Ultradyne Kit” pro-
duced by the Phenix Radio Corporation.
The components on the right will be recognised
as the input filter and a long-wave transformer,
and on the left is the oscillator coil.
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- By STANLEY G. RATTEE, M.L.R.E., Staff Editor. =

N In a recent issue a receiver was described by Mr. Rattee for the g

‘{ reception of the ultra-short waves. Instructions are given here te =

! enable those readeirs who may have constructed the set to use it for .E

2 . the reception of the test transmissions from NKF. =

< T e e T T e U I EARIY

The aerial circuit of the Author’s

set consists of avariable conden~

ser and coil in series, with aerial
and earth connected as shown.

N view of the test
transmissions which
are ‘being conducted
by NKF, particulars
of which were given
in last week’s issue

of TWireless Weekly, those

readers who constructed the
short-wave receiver described in
the June 24, 1925, issue, will no
doubt be interested in some brief
notes upon how to receive sig-
nals from NKF upon the receiver
mentioned. Readers will remem-
ber that this receiver was
arranged so that either a 6-turn
or an 11-turn coil could be used,
the wavelength covered by these
two coils being approximately

12 metres to 70 metres (24,987

to 4,283 kc.).

In the first place we will con-
sider reception upon 20 metres
(14,991 kc.), which is a ‘‘ day-
light ”’ wavelength, and upon
which signals are received at
very good strength.

Twenty and Forty Metres

Using the 6-turn coil, it will
be found that the zo-metre ad-
justment is at a point on the
higher reading of the grid tuning
condenser, while with the
11-turn coil the adjustment will
be at the lower reading of the
same condenser. For the recep-
tion of signals on the g4o-metre
(7,496 kc.) wavelength. the
11-turn coil only should be used,
when the adjustment will be
found at a point about half-way

round the grid tuning condenser

dial.  Signals upon this wave-
length can be received after
sunset.

When tuning on the 20-metre
wavelength some indication of
whether or not the receiver is
tuned to that wavelength will be
given by a c0n51derable amount
of ‘“crackling’” whenever a
motor car or 'bus passes within
reasonable  distance of  ithe
house, and though the loudest

¢ crackles >’ do mnot indicate
20 metres, their presence will
give a rough and ready indica-
tion of *‘ position.’

Aerial Gircuit

As all particulars as to valves
and so on were given in the
June 24 issue, these will not be
again gone into, save that 1 may
add that since that date a Mar-
coni D.E.4 has been used with
success, the anode voltage being
72. With regard to the aerial
circuit, a photograph of the
actual arrangement used is
shown, the coil having three
turns of No. 16 d.c.c. wire
wound to a 4-in. diameter and
held together by means of string.

The aerial is connected to one
of the condenser terminals, as

shown, which aerial may be
either the ordinary outdoor
arrangement or else a vertical

length of wire inside the house,
and the carth is soldered to
the end of the coil ; the other end
of the coil is attached to the free
terminal of the condenser.
Aerial Coupling

The advantage of this arrange-
ment s that the coupling between
the 6-turn and the aerial coils
may be varied by merely moving
the condenser box té any re-
quired position ; the value of the
condenser is .oo1 pF. The tun-

ing of the receiver for either
20 or 40 metres is extremely
critical, and the turning of the

grid condenser should be made
very slowly, whilst the reaction
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condenser should be adjusted so
that the set is just oscillating,
otherwise the desired signals will
be missed altogether, even
though they be loud with the cor-
rect adjustments.

Probably the best procedure to
adopt is to set the grid tuning
condenser to zero reading, and
to turn the reaction condenser
from its zero position towards
its maximum reading until the
set just oscillates. Now place
the aerial coil_to within 2 in. of
that end of the 6-turn coil which
forms the reaction turns, when
it will be probably found that the
set will stop woscillating. On
turning the reaction condenser
slightly the oscillating condition
will again be established.

Critical Tuning

Keeping the set in this condi-
tion, the two condensers, grid
tuning and reaction, should be
turned simultaneously, the grid
tuning condenser being turned
slightly  faster than the re-
action condenser. Once sig-
nals hdve been found then the
best results should be tuned
for by means of the grid con-
denser, and final adjustments
made to the reaction condenser.

After the best results have been
found in this way, then the coup-
ling between the aerial and 6-
turn coils should not be inter-
fered with, otherwise the adjust-
ments which have been made with
such care will no longer be
correct.

Control of Oscillation

Should it so happen that the
receiver will not oscillate at one
position of the grid tuning con-
denser, then the .oor uF aerial
condenser should be turned, say,
10 deg. cither one way or the
other, whereupon the difficulty
will be gvercome. It must be re-
membered, however, that this
condenser must not be used for
tuning purposes.

(Concluded on page 692.)
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THE PROPOSED BRITISH
INSTITUTION OF
RADIO ENGINEERS.

Sir,—With reference to the state-
ment issued by the Institute of
Electrical Engineers regarding the
qualifications necessary for a wire-
less engineer to become a member
of the Institute, there are one or
two points which appear to have
been omitted.

In the first place, it does not state
fhat an application must be accom-
‘ranied by the signatures of two
corporate members as proposers and
three corporate or associate members
as supporters, all of whom must
endorse the application from per-

The comprehensive collection of
Radio Press receiving apparatus
constructed by ‘“ Template.”

_sonal knowledge of the applicant.
As the prospective candidate for ad-
to the wireless section
will not, in the majority of cases,
have been connected with electrical
power engineering, his chance of
being intimately acquainted with
members of the Institute is very
remote. Furthermore, the majority
of the members of the wireless
section are resident in and around
London, which does not give the
provincial applicant much chance of
making their acquaintance. This
condition of entrance must be pub-
lished by the I.LE.E., owing to the
fact that the Council are powerless

to act unless these signaiures are
obtained by the applicant.

Secondly, no explanation is given
as to how one may discriminate
between the wireless engineer and
the electrical engineer (and there
must be a difference, otherwise, why
have a Wireless Section?) Again,
do the Institute realise that by
accepting a wireless engineer with
no power-engineering  experience
they are proclaiming him as a
chartered electrical engineer, and in
doing so are rather slighting the
truly professional electrical man.

Thirdly, M.1.LE.E. and A.M.L.E.E.
denote professional electrical stand-
ing and give no indication that the
holder is in any way connected with
wireless, a point which is more im-
portant than anything else. True,
he may add the words (Wireless
section), but this conveys hothing
definite.

Fourthly, the I.E.E. does not
govern the Profession of Radiology
or Electro-Chemistry, which pro-
fessions utilise electricity in a much
smaller proportion than do wireless
engineers. The I.LE.E. could sponsor
wireless as it appeared in 1914, but
now that wireless is almost as im-
portant an industry as electrical
engineering, it should be governed
by its own body.

In view of the above conditions
there still appears to be room for
a serarate Institute, and T am asked
to state that the organisation of the
proposed new Society will still be
carried forward with a view to pro-
viding the wireless engineer with a
definite professional standing, as
distinct from the electrical engineer.

Proceedings will be issued deal-
ing only with wireless subjects, thus
providing 100 per cent. wireless
mmstead of the minimum percentage
as at present published in the pro-
ceedings of the LLE.E.

The first meeting of the proposed
Society will take place during the
early part of September, at which
date the Articles of Association will
be drawn up and presented in the
usual way.—Yours faithfully,

Y. W. P. Evaxs,
Hon. Secretary, Temp.,
Proposed Radio Institute.
Manchester.

[With regard to the point raised in
the second paragraph of Mr. Evans’
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letter, it seems obvious that some
recommendation of the candidate
should be required. " The Institute
of Radio Engineers requires the
names of five persons willing to act
as proposers to be submitted, and
to each of these letters of inquiry
are written. Surely Mr. Evans does
not wish to set a lower standard
than this?—Eb.]

RADIO PRESS SETS.

SIr,—As a reader of all your pub-
lications since the first issues, [
thought it might interest you to
have the enclosed photograph of my
present ‘‘ selection,’” or better, per-
haps, ‘‘collection ”’ of home-made
apparatus :—

(1) Top left: Mr. Percy Harris’s
excellent low-loss crystal set (The

An attractive S.T. 100 cabinet
receiver made by Mr. Harfield.

Wireless  Constructor,  February,

1925).

(2) Bottom_left : Two-valve ampli-
fier (own design).

(3) Bottom centre: Mr. Percy
Harris’s low-wave receiver, 4o0-210
metres (Wireless Weekly, Vol. 35,
No. z1).

(4) Above No. 3: Mr. Under-
down’s excellent two-valve neutro-
dyne (Modern Wireless, November,
1924).

9(;)) Bottom right : Mr. Kendall’s
¢ Experimenter’s Tuner” (Modern
Wireless, September, 1924), a really
first-class instrument.

(6) Above No. 5: Mr. Redpath’s
1-valve Flewelling type Receiver
(Wireless Weekly, Vol, 4, No. 21).



Wireless Weekly

A friend remarked, “ You ought
to get something with that lot,”
and 1 certainly do!—Yours faith-
fully,

TEMPLATE.

Norwich.

AN S.T. 100 RECEIVER.
SIR,—I am enclosing a photograph

of my wireless set and cabinet,
which is entirely constructed by
myself, I am an amateur wood-

worker, as well as an amateur at
wireless, so I thought it would be
interesting to you, as you are so
keen on encouraging amateurs. The
set is the S.T. 100, with the addi-
tion of another valve. [ will not
gay anvthing about results, as you
know the results of which the
S.T. 100 is capable.—Yours fajh-
fully,
H. A. HaRrIELD.
Portsmouth,

AN ¢ IMPROVED TWO-VALVE ”’
RECEIVER.

Sir,—A short while ago 1 com-
pleted the set described by Mr,
Stanlev  G. Rattee, M.I.R.E., an
¢ Improved Two-Valve ’ Receiver,
in Modern Wireless for January,
1925.

I have adhered as closely as pos-
sible to his design, but in adapting
a receiver already constructed, I was
prepared for some slight losses, but
these are apparently non-existent.
Already I have received the follow-
ing stations quite satisfactorily and
without difficulty :—Eiffe]l  Tower,
Radio - Paris, Daventry, Konigs-
wusterhausen, Hilversum, Aberdeen,
Birmingham, Glasgow, Newcastle,
Manchester, Belfast, Madrid, and
Leipzig.  Several other unidentifi-
able stations have been faintly
heard.

I have also incorporated a wave-
trap.

May 1 be permitted to congratu-
late Mr. Rattee on his set.—Ycurs
faithfuily, :

: A. S. HopGsoN.
Middlesbrough.

THE “FAMILY * FOUR-VALVE
7 RECEIVER.

" Sir,—1 have great pleasure in
sending vou the enclosed photograph
of my ‘¢ Family ” Four-Valve re-

ceiver, constructed from your
¢ Radio Press Envelope,” No. 2,
by Percv W. Harris, M.LR.E.

This set has been in use practically
every evening since it was set up
in May, 1924, and I have had
nothing but satisfaction and pleasure
from it. I can get 2O and 2ZY
on twa valves and all the B.B.C.
stations at L.S. strength on four
valves. [ also get a number of
Continental  stations  (on  the
*phones), including Hamburg, Radio

Paris, Frankfurt, Petit-Parisien,
and Madrid. During the winter
months [ received the following

American stations very clearly :—
WBZ, WGY, KDEKA, and WJY.
I built the cabinet in two parts;
the lower portion holds the L.T. and
H.T. batteries, and these are con-
nected up to the set as follows :—I
have four terminals on the right-
hand side of the lower cabinet; these
are connected to the batteries inside
the cabinet. I have also four ter-
minals on the same side of the upper
cabinet; these are connected up to
the terminals on the panel to con-
nect my batteries to the set. I have
four short leads connected to the
terminals outside, and as I use
spade-terminals, they are easy to
attach, and I find this very con-

Mr. Keenan’s *“ Family >’ Four=
Valve receiver.

venient, as I can move the set to
different rooms. I have my aerial
and earth so arranged thatr 1 can
connect them up to three different
rooms, and so save having to use
long indoor aerial and earth leads.
As you can see by the photograph,
there is a “ drop front’ to the
cabinet and a close-down lid, so
that when not in use the set is
practically dust-proof. The back of
the cabinet is also hinged; this
gives easy access to the wiring and
is a great convenience. I also fitted
mirrors behind the valves; this gives
the panel a very bright appearance
when the valves are lit. I wish to
take this opportunity to thank vou
for the many pleasant evenings I
have had with this - set.—Yours
faithfully,

W. J. Kerxax.

Portarlington, L.F.S.

Sir,~I have recently constructed
the *f Family * Four-Valve re-
ceiver from Radio Press En-
velope, No. 2, by Mr. Percy W.
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Harris, M.L.R.E., to which has
been added a wave-meter and the
ABC Wave-Trap (R.P. Envelope
No. 6, by Mr. G. P. Kendall, B.Sc.),
both of which increase the pleasure
of long-distance reception.

The receiving set is placed in a
bureau, at the bottom of which is
a cupboard containing the batteries,
etc., and is therefore self-contained.

The valves used in this set are all
dull emitters of the .06 tvpe, and [
find them very efficient, using 7%
volts H.T. on all four. :

This circuit is one ol the most
interesting and efficient I have tried,
and with the use of the wave-trap
it is quite easy to receive all B.B.C.
stations and many Continental ones
at full loud-speaker strength, and
these can all be received using only
two valves, viz., H.F. and Det. with
'phones,

For London, the detector and one
note magnifier is usually quite suffi-
cient for a small room, and it is an
easy maltter to switch on the second
IL.F. valve, with the switches so
conveniently arranged as thev are in’

this circuit, if greater volume is
required.
The ABC Wave-Trap is also

very efficient, and the only departure
1 have made from the original design
is the switches, which are D.P.D.T.,
and the trap is laid lengthwise to fit
in the bureau over the set.—Yours
faithfully,
F. A. Piper.
Lewisham, S.E.13.

AN INTERESTING CR/YSTAL-
VALVE CIRCUIT.

Sir,—I feel that I must write a
few words in praise of the
“ Interesting  Valve-Crystal  Cir-
cuit ”’ as described in the March,
1925, issue of The Wireless Con-
structor by Mr. John Scott-Taggart.
T have constructed a set on a base-
board, using this circuit. It is
only wired roughly, butit gives splen-
did results. 1 did not expect such a
number of stations. [ have so far
received and identified the follow-
ing :—Birmingham (100 miles), Car-
diff {150 miles), London (roo miles),
Nottingham (1oo miles), Sheffield
(80 miles), Leeds (go miles), also
Manchester and Newcastle,:and, of
course, Daventry (about go. miles);
the later comes in on loud speaker
(*‘ Dragonfly ’). I have also heard
several foreign stations at good
strength, among  them  Petit-
Parisien and Radio Paris (300
miles). You will notice that I am a
long wayv from the rearest station,
and it was with some doubt that [
wired up the set.

My aerial is about 7o ft. long
and 235 ft. high, unscreened.
Horing this will be of use and
interest to other readers,—Yours
faithfully,

Kexnerd H. RoBINsON.

Friskney, Lincs.
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THE B.B.C. AND SUMMER
RADIO.

Sir,—Permit me to support your
leadmg article, “Th B.B.C. and
Summer Radio,” in your August 12
issue. 1 agree with all your com-
ments against them.

Take my own case, for instance.
T have built a 4-valve portable set
and portable aerial costing about
410 to 412, but what use is it?
‘Who wants talks on rambles and
picnics?  What we want is two
hours at least of light music. No,
the B.B.C. have too much ‘* talk ”’
altogeiher in their programmes.

The whole of their broadcasting
programmes want revising. Take
the case of the Sunday evening pro-

gramme on August g; the piano
solo, who enjoyed it? Over forty
minutes’  glorified exercise and
physical endurance. Why, the
“ Maiden's Prayer” would have
been a ‘ tit-bit ”’ compared with

it. Not satisfied with that, they
give us more piano on Monday—the
*“ high-brow *’ type, I mean.

What we want is music, music,

My idea of the day’s programme
is 1—

10.30 a.m.—Time signal.

12—2 p.m.—Time signal,
news, concert,

3—5.30 p.m.—All music.

5.30—6.30 p.m.—Usual children’s
programme.

6.30—7.0 p.m.—Dance music.

7.0—7.30 p.m.—Usual signal and
news.

7.30—10.0 p.m.—Concert.

10 .—As long as they like
with their ‘‘ gas-bags ’ who teach
us to become engineers, architects,
artists and ‘ what nots’ in 15
minutes’ talk!

In conclusion, I would like you to
understand 1 am con51dered a
respectable . citizen (20 years’ rate-
payer), but I am not taking out
another wireless licence until I am
forced, for 1 object to paying %s. 6d.
to. the B.B.C. for high-brow
“ twaddle ” and for programmes in
the making of which I have no
word.

I am employed at a large works,
and you can take my word for it
that the public are not satisfied with
the B.B.C. programmes.

special
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particular, would point out that the
fact that he dislikes part of the pre-
grammes in no way lessens his
obligation to take out a receiving
licence.—Ep.]

RE ALLOCATION OF CALL-
SIGNS.

Sir,—Referring to Mr. Evans’s
letter in the August 12 issuc of
Wireless Weekly regarding call-sign
2FZ, this Society would appreciate
your kindness if you would give
publicity to the fact that 2FZ is
the call-sign of the Radio Experi-
mental Society of Manchester, and
reports of reception should be sent
to the Hon. Secretary, Mr. L.
Butterworth, B.Sc., 102, Grenville
Street, Stockport.

For the benefit of vour Manchester
and district readers 1 would state
that the Manchester Wireless
Society was re-named The Radio
Experimental Society of Manchester
in October last, and any Society
styled *“ Manchester Wireless
Society >’ must therefore be a new
Society.—Yours faithfully,

Jas. Hupson, Hon. Treasurer.

Manchester.

music, and more music, and that Wishi : : .
to be of a light and tuneful Ishing = you every success.—-
character Yours faithfully,
. " * REGULAR RE >

The only solution to my mind is Woolwich I EGPI AR READER THE TWO-VALVE AMPLIFIER
two broadcasting stations, one ’ DE LUXE.
giving all music and one giving all [We. do not agree with all our Sir,—As a matter of general in-
*Ctalk.”? correspondent’s statements, and, in  terest to amateurs who make

THE PANEL DE LUXE
- RADIO
Frruent®

GOOD news travels apace—and it is not
surprising, therefore, to find that wire-
less enthusiasts are gladly paying the few
shillings extra for Radion Panels.
they have realised that at a very small extra
cost they can insure against surface leakage and
all the deadl_y ills to which cheap ebonite is prone.

THE

PRICE—

Already

Install

“TANGENT *
TYPE “D”
RADIOMATIC
2-VALVE

£7-0-0

Charm your friends with a
pleasing performance—

Try it on Daventry with Loud Speaker—-

even though you be 100 miles away!
All gadgets completely enclosed. Not an
eye-sore—an ornament to your room.

1f not in kis stock all good dealers can obtain by return.
Insist on “ TANGENT”
GENT &3
LTD. Esd 1872,
“Faraday Works,” LEICESTER.
London : 25, Victoria Street, S W.I.

Newmstla/Tyne “Tangent House, Blackett Street n

Radion is available in 2r different sizes in
black and mahoganite. Radion can also be
supplied in any special size. Black 1d. per
square inch, mahogamte 13d. per squareinchs

RADION-

American Hard Rubber Company (Britain) Ltd,
Head Oﬁ“: 13a Fore Street, Depots : 120 Wellington Street, Glasgow.

116 Spow Hill, Birmingham.
London, E.C.2 Irish Agents: 8 Corporation Street, Belfast

Gilbert Ad. 3401.
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their own wireless sets, may I please
draw vour attention to the question
of L.F. transformers?

I recently desired to construct the
2-Valve Amplifier de Luxe .(R.P.
Envelope No. 7, bv Herbert K.
Simpson), with a view to obtaining
as efficient results as possible, both
in volume and purity. 1 made up
my mind that only the very best of
components should be used, of
course, and before purchasing my
transformers, [ decided to ask
several of the most prominent manu-
facturers of these units the impe-
dance of their respective trans-
formers at, say, 500 cvcles fre-
quency. I required this information
s0 as to enable me to choose power
valevs whose impedances were the
most suitable for use in conjunction
with the transformers decided upon.

My inquiries came to nought, as
one noted maker informed me that
their transformer would suit any
valve; another eminent firm evaded
(either purposely or otherwise) the
question by telling me that they
could not give the impedance, -as
this varied so much with the fre-
quency.

Surely there is a mean figure which
could be given to help us to match
transformer and valve as closely as
possible? This is, after all, one of
the items to be observed by serious
experimenters who desire to keep up

to the best possible standard of tone
on the L.F. side.

Many people’s ideas of loud-
speaker reproduction are entirely
spoiled by hearing some of
the  ghastly  ““ barrel - organ "’
type of music turned out on
badly - designed and constructed
receivers. Needless to say, if ail

wireless amateurs made receivers as

designed by the efficient staff of

Radio Press, we should soon see a

very big improvement in the above-

mentioned ‘‘ tone question."
Trusting that my remarks may be

of useful purpose,—Yours faithfully,

. H. H. Dargy.
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HOW TO RECEIVE NKF
(Concluded from page 688)

sevsesrsese
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.
.
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With regard to the reaction
adjustments, really fine control of
this is given by varying the
adjustment of the filament rheo-
stat of the detector valve, and
since this is conveniently placed
next to the reaction condenser,
the adjustment is extremely
handy ; further, this method of
control is practically free from
any hand-capacity effects,

When operating a receiver of
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this tvpe readers should bear in
mind my former remarks (made
when describng the construc-

tional details of the set)-anent the

use of radio chekes in the bat-
tery leads. Further, all unused
coils and Jong wires should also
be kept well away from the re-
ceiver, otherwise there may be
some difficulty in making the set
oscillate.
Actual Experiences

As to the actual reception of

NKF, this was accomplished
using the above receiver and
methods, with the aerial coil

illustrated, on August 18, during
the 8.5-8.15 p.m. transmission,
the wavelength used at that time
being 20.8 metres (14,414 kc.).
Signals were good and strong,
and easily read. Other 2o0-
metre signals were also picked
up as a matter of interest,
and these were held until 9.5
p.m., when fading became par-
ticularlv  noticeable. During
these tests jt may interest readers
to know that signals were also
heard emanating from PCMM
and PKX, though their wave-
lengths are not known by me.

BUILD THE VOKES McLAUGHLIN
ONE CONTROL SUPER-HETERODYNE

Note the simplicity of the panel design.

tion arrangement known to-day.”’
The paper goes on to say: ’
¢ RESULTS OBTAINED.

‘¢ It is certainly a strange sensation to turn one knob and
hear station after siaticn come in without amny further

adjustment.’’
Write or call for full particulars and prices.

strations will be arranged by appoiniment.

‘The turning of one diat
is all that is required to tune over the whole broadcasting range.
The well-known Radioc Magazine—*¢ Q.S.T.'’—says :
¢ We consider it the outstanding development in recent
Super-heterodyne progress as it provides the simplest
imaginable control for what is undoubtedly the best recep-

) There is no difficulty in
constructing this set. Ii works admirably with English valves.

Demon-

Write for list of other famous components made by such wérld-

renowned firms as:—

American Specialty Company.
The Teagle Company.

Un-ni-dial.

Erla, Signola.
Wade.

Precise. Barrett & Paden.

Metro.

View at back of panel, showing neat lay-outand simple wiring.

E-Z-Toon.

Ajax,
Branston.

Brand.

C. G. VOKES & COMPANY

(C. G. VOKES, AM.IMechE, etc.),
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‘“ Wyray ’’ Crystal
We have received from F. R.
Hickson samples of a crystal which
appears to resemble in many ways
the standard galena, but which on
practical test showed rectifying

“powers of an order which actually

excelled that of a good standard
galena when used with a fine cat’s
whisker on strong signals. One
sample when tested showed on six
consecutive haphazard settings most
excellent signal-strength on the
microammeter, only one falling ap-
preciably short of the optimum with
ordinary galena—and that would
be described as a good setting in
the absence of means of measure-
ment. Fhe crystal could be cut
readily to fit into a small cup with-
out waste, and showed the same

Conducted by A. D. COWPER, M.Sc.,

- called for to give good resulis.

properties on the fresh surface. It
appeared to be stable, and no very
delicate setting of the whisker was
We
can strongly recommend this crys-
tal if the several samples submitted
are representative of the average
quality. -

t¢ Liberty’’ Permanent Crystal
Detector

A well-tried and thoroughly satis-
factory crystal combination, that of
tellurium-zincite, is used in the
¢ Liberty ”’ permanent crystal de-
tector, a sample of which has been
sent for our trial by Messrs. Radi-
Arc Electrical Co., Ltd. This in-
strument has the proper provision
for setting the crystals by means of
a small knob projecting through the

Stah' Editor.

_hole-fixing device.

panel, and is housed in a neat cas-
ing only 1} in. long and § in. dia-
meter, with the customary one-
A good-sized
terminal at one end is provided for
connection in a crystal receiver cir-
cuit; the other connection is made
to the fixing collar. One crystal is
carried on the end of a small spring
plunger, which can be withdrawn
a short distance and rotated to find
a fresh setting for the crystals; the
spring action renders a good set-
ting, when once found, quite secure
under any ordinary circumstances.
On practical trial, the average of
six extremely uniform readings for
consecutive settings gave an effi-
ciency of 57 per cent. as compared
with a carefully hand-set galena at
optimum  setting, measuring by
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' Folks,meet areally good Condenser!

THAT’S me ! The Efficient Watmel, radio men call
Efficient—it’s my middle name, and you'll

with

meot, The

‘With losses so low that it will oscillate
on wave-lengths well below 20 metres ;
solid brass vanes goldered In
position, and balanced on ball bearings;
with four alternative capacities, three
single and one double, in every instru.
Bowyer - Lowe
Bquare Condenser I8 a precision tuning
device of unequalled efficiency.

It i8 on the square law

THE BOWYER-LOWE

FOUR CAPACITIES
No Spacing Washers

moves so smoothly that tuning of
almost vernier accuracy can be obtained
with finger and thumb, and has a
micrometer adjustment of the most
sensitive order.

This instrument will give you selec-
tivity and signal purity greater than
you have ever known, with laboratory
precision in tuning, Instal it in all
your sets.  Fully descriptive brochure
free on licati

Four

Fincinl.

say it is when you hear the improvement I make
in the results from your radio. Read my test
report. _Scimethi

s

s

hing to be proud of, isn’t it? I
possess all the good points you lock for in a Fixed
Condenser and a few more besides. If yoi're
interested in better condenser efficiency — visit
your dealer and ask for me, Closer acquaintance
will prove to you my sterling qualities.

Watmel Test Report. Prices,

. Mica Insulation up 8t g
10 2,000 volts gzg;gﬁz:s.lor andard Grid

- Complete Condenser ~00005 t0 0005 - 2/6 each.

1

2,
. up to 1,000 volts,

3, Capacity checked. Standard Fixed Condensers.
4 002, -001 - 2/8 each.
[

S—

FOUR-SOLUARE

SOURRE LAW CONDENSER

S
=

3
)

P

Tkl

——

Y=

SEAAT

2
+
i

L
ST

—

. Insulation up to 500 volts
<0025, ‘006  « 3/6 each.

After Final Asgembly.
. Final Capacity Test

Combined Grid Leak and
Condenser is - = 3/-each.

=
e

PASSED OUT 100%
EFFICIENT.

The Watmel Wireless Co., Ltd.

o

il

Y

M 332a, GOSWELL ROAD - LONDON, E.C.L

b s o The By Lowe
‘ \QA‘L In case of ulffculty Letch w‘o.;' th.

N5
o

Represeniative for Lancashire and Cheshire—
Mr, . B. LEVEE, 23, Hartley Street, Levenshulme, MANCHESTER,
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microammeter on the local broad-
cast station’s wave in the usual
manner. This indicates a possi-
bility of obtaining a uniform and
certain pexformame in dailv broad-
cast reception, which will actually
compare favourably with that com-
monly obtained with galena crvs-
tals, without the nuisance of daily
or hou1l_\ re-sctting which the latter
often imply under average dorestic

conditions. We can  certainly
recommend this detector for such
service.

¢ Tripart ’* Terminal and
Spring Plug

Messrs. Ward & Goldstone, Ltd.,
have sent for our comment ex-
amples of their terminal devices,
the *“ Tripart ’ terminal and spring
plug. The first is a versatile fitting
which will take at will either a
wire, a spade terminal, a telephone
tag, or a (large diameter) wander-
plug, giving a secure connection
in each case. This is achieved by
making the upper portion of the
terminal of larger diameter than the
back-stud, by which it is fixed as
usual in the panel, the latter being
of ordinary No. 4 B.A. size. This
larger screwed upper portion then
accommodates a wander-plug
socket; it has a cross-drilled hole
for telephone tags, and also a lower

_tinned brass,

grooved section, into which will fit

lhe ordinary spade terminal. The
usual knurled-head nut gives the
grip in the latter cases, and for

securing wire ends by a loop around
the stem in the ordinary way. The
terminal is neatly finished in nickel
and appcars no larger on the panel
than the standard type.

The spring-plug and wander-plug
attachment has, in place of the usual
rather unsatisfactory split-pin, four
hard-drawn phosphor-bronze springs,
making thus a secure contact in a
socket. A large coloured insulat-
ing handle is provided, in black
and red respectively, concealing a
simple screw-chuck for holding the
end of the flex connection. Whilst
rather hxge for ordinary H.T. bat-
tery tapping sockets, these plugs
fitted securely in the ¢ Tripart ”
terminals, giving a verv neat and
convenient connection, removable
at a moment’s notice, but provid-
ing really silent contacts.

Terminal Tags

Samples of various tvpes of ter-
minal tags, both in bright brass,
and tinned copper,
have been submitted for our inspec-
tion by Messrs. S. H. Collett Manu-
facturing Co. These are in a variety
of useful shapes—spade, ring, plain
and forked tag, eyelet, bus-bar
carrier, etc.—to meet the most likely
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requirements in the wiring up of
radio receivers. They dpreared to
be well made and of uniform
quality; on trial the tags gave a
good grip on flex and proved
sufficiently. substantial to stand up
well in use. Thev can be recom-
mended to the attention of the radio
constructor.

‘¢ Solderese '’ Qutfit

An accessory which proves, un
trial, to be of a considerable prac-
tical assistance in that always
troublesome operation, the soldering
of a few connections in a radio re-
ceiver under construction or repair
when the elaborate professionai
equipment of ready-tinned electrical
soldering irons, etc., is not avail-
able, is Tthe Solderese,” a sample
of which has been sent for our trial
by Messrs. Stephen Heath & Co.
This .consists of a small heavy cast-
iron box, with loose lid, suitable
for standing on the stove or work-
bench, measuring about 4% ins. by -
22 ins. In compartments in this
shallow box are a double-sided file,
sticks of solder, fluxite, and a quill
for applving the flux. The ends of
the box are aiso grooved so as to sup-
ply a stand for the iron, and can be
screwed down to the table if desired.
Detailed instructions are enclosed as
to how to. use this neat and com-
pact set which can be strongly re-
commended to the home constructor.

—‘_EScrap your HT.———

[4 Use your Electric

Batterles ’o Lighting Mains/—

The “DYNIC” D.C.

REGULATOR.

Does away with the necessity for H.T. Batteries
with their attendant troubles. Simply plug into
aconvenientlampholder,and a perfectlysmooth omniete
H.T.supply is obtained, Variableoutputsused o j¢n

with ordinary wander plugs, like H.T. Batteries.

Our 32 years’ manufacturing
experience is behind this

gﬁ) l;ﬁa&k:vgl‘;a l&arffosr sﬁgggfg&n&ﬁﬁ%ﬂ%? Pl?‘l%?(l.ld WONDER WIRELESS BATTERY

:la;rveéoutputi t%]mposmblgdmbut;nﬁutval;eﬂtleﬁ 60/- Th(:i C.A.V, H.T.3, 60 volts, outlasts dozens
ents even if they are inadvertently connec .

to the H.T. Infinitesimal running costs. For Pog&:.zge of dry cells and can be re-charged for 2/6.

D.C. MAINS ONLY of any voltage above 50.
Send for Descriptive folder.
JONES & STEWART,

59, Robertson Street, GLASGOW, C2.

Supplied in painted crate (with lid) at 1/-
per volt, plus 3/- for initial charge

63/  QANandervanzo,

ey

EACH A I
—AND aUARANT%‘EDNng{sN ITS CLASS

Radlon G.P A 4-volt bright valve t.ha.t } 7/

only consumes 48 amp. - -

Radion D.E. 06 :.v:x‘:"‘if‘v“:“ry” ”‘?iﬁiﬁ"* } 10/6

——
e —

BATTERIES ABOLISHED

Plug into Electric
Light or Power
Socket. Any D.C.
Electric Light Sys«
tem may be used.

H-T. Supply Unit -
£3-15-0

fllament valve -

Radlon D E- ‘34 A 2:::@ ;i:ll emitier } l“/s
Radion Pyramld 1) Valve, 22/6

THE POWER VALVE DE LUXE. Can be used with laggest
loud-lpenker without valve dist.ortlon m]a.ment I'Dbl?Et
works at & low g life, SPECIAL

Mains Supply Unit CONBTRUCTION GLVES HIGHRST BRFICTENGY AND
(H.T.and L.T. for any MECHANICAL BTRENGTH. Fil. Valts, 5'5 ; Fil. Amps..
set) - £12.0-0 34; A““de V°"-5 :&;OO Neg. Grid Bias, 8-9. ‘
Ditto. wnh 3 H.T. RADIORS L-m Dealers or t, Post, Free,

Positive - £13-10-0 » BOLLINGTOR, nr. Macclesfiold, Chedhire,

RBadionValves and our unigue

g it
4-valve Recciver fitted valve repair service gladly sent Free on request.

with * Dynamergy *
Mains Supply system
and Valves - 38 Gns,
In ordering, state
voltage of system.
25, Grove Temcz.
"TEDDINGTON.
_

DYNAMERGY MAINS SUPPLY,
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F. S8. V. (LONDON, W.4) lives
in a flat near the top of a block,
has an aerial on the roof, but for
an earth uses a 100-feet length
of insulated wire which is taken
eventually to a water cistern on
the top of the building. He finds
the earth connection unsatisfactory,
and asks if there is any reason why
he should not use the ordinary
telephone earth.

Apart from any objection which
might be raised by the Post Office
authorities who have installed the
telephone, we are disinclined to
recommend this latter earth, since
when the bell rings, interference
from this source is almost certain
to be experienced. The present
arrangement whereby the earth lead
is taken up to the top of the build-

ing and connected to the main
water cistern is a poor one, which in
effect reduces the wuseful height
of the system, and at the same time
appears to introduce considerable
damping so that selectivity is not
high. = Probably tuning would be
considerably sharpened if the con-
nection to the cisterh were severed
and the end of the earth Jead
remote from the set left free and
well insulated. A fairly efficient
counterpoise should result which
might be further improved if it
were confined to the floor level of
our correspondent’s flat. Such an
arrangement can easilv be made
inconspicuous if the wire is taken
round the skirting of rooms or
under carpets, and need not neces-
sarily be directly under the aerial,
although this position is preferable.

e

W. H. C. (RUGBY) has a vario-
meter tuned crystal set which he
now wishes to adapt to receive
Daventry, and asks our advice
as to the position and size of a
loading coil for this purpose.

For the reception of XX on
1,600 metres a No. 150 plug-in coil
is required. This should be placed
between the aerial terminal and the
end of the variometer winding which
is at present connected to it. It is
essential that the lead from the
crysta] detector to this end of the
variometer and the acrial terminal
should still be left joined to this
latter peint. Tuning will now be
carried out on the variometer with
the 150 coil connected as explained.
The inductance of the latter is large
compared with that of the former,
and it may happen that insuflicient

The New
“SOLENEX”

RADIO COIL

’ All

Orders 5/6
carriage

Post Free

At Callers Prices

value,
paid.

Under 5/6, 2d. per 1/-
for packing, etc.

The Coil you will eventually use!
NO varnish impregnation, extra Ebonite Panels, Square Law
capacity 1 i Matt. ¥ /16 Var. Condensers.
ipacity losses, or undesirable 9° % 6% with knob and Dial.
wire kinks. .001 panel type 8/8
BUT totally enclosed in beautiful 0005 .. 5/-
gold tinted celluloid case, hollowed ;0003 .. . 4/2
patented coil' mount and holtow Y?]"I!;le,{}?lg;iggg‘rﬁ}/&
plug pin and highly efficient eccen- “Utility ” usual prices
tric generative winding. Vernier, no dial = 2/6
The smartest and  highest efficient 5 vane, 8/3; 7
coil on the radio market to-day. 8q. 10 ¥, id., §7, 1d. Polar types ..
Supplied in all Wavelengths. From 4/6 to 10/- each SEND FOR ;l)E_WcL‘F_REE T;ZADE E_V;QUIRFI’ES ”;j.;/e'rLEcE
Alston F.G.KETELBEY. A, M.L.E.E, Menufacturers and Hain . Comprehensive Price List. enerous Jersns - Promp .
19101/24 [k aReillalebole Wholegale Distributors, . . N n H. T. Batteries. Transtormers L.F.
Worcester Chambers, 14, New St., Birmingham. %;’a‘;}e"e%v“" g,ffgh: L %’f.;;f’éom o= O3k |with Wander Piugs.| Radio inst. (new) 25/_
5 ‘Phone : Cen. 6633.  ’Grams : ** Katelbes, B’ham,”’ 100'8/8 9/81 << Coil Plags * 60v. 8/~ 36v. 4/10] Bilvertown ..
» Electron 1/8] Ebonite . 04.§30v. l‘i/— 15v.  2/-}Igranic 21/~ & 20/-
Marxs 9/68]Buperior - 1/3] 4v. F.L. Btry. 5d.] Burndept (lnew) 24/—
Lea,d-m 4d yd Narrow | o 5d.§66v. Ever-Rdy. 13/8) Reliability 0/- & 12/6
Basket ., 11a.36v. 8/~ 16v.  3/8] Ferranti 17/8
e, TR {1 Bbonite 1/3) Yo Taoks 3-omtact,| Sunecat 12/6 & 1476
—— e — o ——— 8 et’ Qt X ? 9a.]. Do. Porcelain 1/-Yone hole fixing 1/9 Royal
Crystor_ type ~{Horned Coil Plugs 9d.}gtandard Plugs  1/8! R.AF. Modulatlon
. Lead-in 4/- ] gt or Telephone type 8§/—
eel‘ eSS ln Ilame an ” [% oq.|Basket Coll Bets, Potentiometer 300 P yp
1 1oe &lisr 18] 018 V= )" ohms ex-Govt. 5| Moniiones .. 100
™ i i o B h
Vaive Holders. B‘rimxh :géres. e fl&xr;.phﬁ!'lﬁmds. 253 Oojah 900 5/6
ln. per Orm ance Type A 7d., Polar 1/3 igg' clcl 21 ‘3/5 Ex-Govt. Dewar Swit- Fil. Resistances.
Berewed 8 nuts Bd 50 ‘}2/2 3 4/3]ches 12 contact g/g Good quality .. 1/6
Ehonite .. 0 36 39 47| Au Terenic, ‘Lissen, | 1Eranic - a8
As soon as you use the ‘‘ Peerless Jumor » Do. Open Type 6d. fRAD Igranic,” [Lissen, | Vernjer type .. 7/-
« Security * Valve 24 211 3/10 5/-{* Burndept,” * Edison.] o S A
Rheostat you will find it gives the full oy 1-j26 84 5/9]Bell,’ ‘Atlas,’ & * Ster- B;’:‘;&‘edt/‘ ax K
. degree of faultless service that the name Gond 28  3/9 4/9 8/8]ling’ goods” supplied. | 'R 7 41 ‘& 5
Y implies. The resistance element is imimune Dubilige e gg 4/}“’ 5/4 g/ A Reader writes :— [ Microstat .. 2/9
from damage and will safely carry the Mullrd  (Usual fag o0 853 12;~ “Many thanks for]Peerless Jor. .. 2/8
cutrent of two valves. An off position is Edison-Bell prices) |10 17/- 14/8 20|00 Catalogue. This Headphones,
provided and definite stops are so arranged New Mansbridge, |- oq—pon = jis an adiirable book 44,000 ohms. Brown's
that it is impossible for a shoit circuit 2 mtd. 3/6, 1 mid 2/8f . /U E0 T meg. 3/-farranged and will be] B o5: T-H- Siemens,
to occur., (Complete, with handsome Coil Holders. Watmel 0-5 meg. 2/8exceedingly useful.” R:«ingee!. Ge!}:g/a_l-
engraved nickel dial and one-hole ﬁ‘cmg Ashley fixed .. 2/glle“ type .. 2/8] Have you got one? |Biricason’  Claritons
.- Made in three types. Isg’rﬁiﬂc"gn‘i 86 Resistances  2/61 IT’§ !‘R..EE. and Sterling .. 22/‘
:sz‘?lis in. d;} . 4 in. high | From your dedler, or Ebanite 8 Col 318 A A e 1 o
, or ohms. ” 0] [ \ 1
. 4 2/6 1 THE BEDFORD ELEGTRICAL & RADIO CO., LTD., 5 RADIO HOUSE
=y 1 22, campbell Road, Bedford. MacauLAy 57, HuDDERSFIELD
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variation in wavelength range is ob-  whilst the attendant leak may have
tained to give maximum signal a resistance of § to 2 !
strength from sXX. In this case a  lower value being the safer. diagram for this purpose.
design of any receiver utilising an

H.F. stage or stages is gne calling

variable condenser of .ocoos #F

should be connected across aerial L. W, G. (RH_YL) notices that ]
and earth terminals, the fixed vanes when not employing reaction with for a considerable amount of
the S.T.100 receiver, that is, with

going to the aerial terminal.

megohms, the
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the aerial and anode coils as loosely  could give a wiring
A. H. (EDINBURGH) asks coupled as possible, the removal would obvisusly be
whether a low-frequency trans- of the 100,000 ohms resistance re-design, re-wire and

former which gives poor quality slightly increases signal stremgth.  arrangement. This is obviousl¥
reproduction would function better The function
in a choke amplifier and also the ohms resistance
values of the coupling condenser receiver is to stabilise the set should
there be any tendency towards self-
It follows, thercfore,
that when minimum reaction cffects
are obtained by placing the coils at
right angles, the removal of the
stabilising resistance will permit of
this inherent reaction effect being
obtained. Signal strength should,
therefore, be improved under these
conditions, as
has found in practice.

and of the grid leak required.

Should the iron core of the trans-
former. be of ample cross-section
and no other faults present except
that of insufficient turns, connecting
the two windings in series in correct
sense, so that the inductances act
in the same direction and are not
opposed, usually results in a fairly
efficient choke. Experiments should
be carried out to see which

oscillation.

connections give the best results, H. F. (WORCESTER) has con- 0
one primary terminal being con-  giructed the ¢ Anglo-Amer.ican Six” have to be considerably
nected to a secondary terminal, and  pu¢ finds that 3 H. F. stages are
unnecessary in his case, and asks
us to supply a wiring diagram to
of connecting OP to IS and OS in convert the set into a 2 H. F.,
turn being tried. The value of the detector and 3 L.F. stages type of

the other ends of ths windings
taken to- plate and H.T. positive
respectively, the effect, for example,

coupling condenser emploved may instrument.

the 100,000

correspondent

the STrio0

obtained with less

be from .ot ta .25 pF, and its insu- The alteration our correspondent be necessary unless

lation should be of a high order, desires to his set is

one that we volume is required.
L)

cannot advise, and it-would not be
satisfactory for us to give a wiring

perimental work, and before
diagram
necessary

impracticable in an individual case:

It has been found in practice by

various members of the Radio Press™
staff that the construction of
neutrodyne receiver utilising two
high-frequency stages differs’ con-
siderably from one in which three
are incorporated. The reading of
the anode condenser directly
ceding the detector valve is always
found to be higher than that ob-
tained -for anyv other stage, and it
follows, therefore, that the double
condenser in the ‘“ Anglo-American
Six ” could not ‘well be utilised,.
whilst the layout of the set would

Three low-frequency stages could be
likelihood
trouble, provided that
arrangement as one transformer and
two resistance-coupled valves was
emploved, but this amount of low-
frequency amplification should not
considerable
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A Method that

Building one’s set to Radio Press
Envelope specifications 1s an
absolute  fool-proof  operation.
The smmple and concise instruc-
o tions they contain, together with
numerous illustrations and wiring
diagrams, ensure a set perfect in

every detail.

The novice will find Radio Press
Envelopes of great assistance,
making set building almost a
mechanical operation.
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: Radio Press Envelopes are obtain-
i able from all Bookstalls, Newsagents,
’ your local Wireless Dealer, or direct
from Dept. S., Radio Press, Ltd.
RADIO PRESS LTD.
BUSH HOUSE,
STRAND, LONDON, W.C2
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eliminates failure

RADIO PRESS ENVELOPES.

Post
No. Price. Free. '
1 How to Build an ST100 Receiver .. .. 16 1/9
By John Scott-Tuuart‘.F.[nst.P.. AMILEE.
2 How to Build the “Family” 4-Valve Receiver 2/6 2/9
By Percy W. Harris, M.LLR.E. '
3 How to Build the “ Simplicity ” 3-Valve Set 2/6 29
By G. P. Kendal}, B.Sc.
4 How to Buildthe All-Concertde LuxeReceiver 2/6  2/9
By Percy W. Harris, MLLR.E. :
5 How to Build the Omnij Receiver .. ' .. 2/6 2/9
By John Scott-Taggart, F.Inst.P., AM.LE.E. ]
6 How to Build the ABC Wave Trap.. .. 1/6 1/9
By G. P, Kendall, B.Sc.
7 How to Build a 2-Valve Amplifier de Luxe 1/6 1/9
By Herbert K. Simpson.
8 How to Make a 1-Valve Reflex Receiver .. 1/6 1/9
By Herbert K. Simpson,
9 How to Build an Efficient Single-Valve Set 1/6 1/9
By Herbert K. Simpson,
10 The Twin-Valve Loud-Speaker Receiver.. 26 2/9
By John Scott-Taggart, F.Inst.P., AM.LEE.
11 An Adaptable Crystal Set .. .. .. 1/6 1/9

By Percy W. Harris, M.LR.E.
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NUMBER

Send your
subscription
immediately
for this new
Radio Press
TRADE
MONTHLY

-]

THE WIRELESS DEALER will prove ol great value to retailers and
manufacturers, [t will contain advance information on what the enthusiast
is likely to require in the future, thereby enabling the dealer to cope with
large demands Radio Press Research and Test Laboratories under the
supervision of MA JOR JAMES ROBINSON, D.Sc., Ph.D., F.Inst.P,, Etc.,
and a fully qualified staff, will provide a wealth of information of great
value to every dealer.

Every Dealer, if he is to maintain his position in these competitive days,
must have the very latest and best information relative to technical develop-
ments in wireless. We are prepared to guarantee this for a year for the
small payment of 7/6, which hardly covers the cost of the paper on which
the periodical is printed.

Copies can be obtained only by entering a subscription. It will not be
available to the public and will therefore not be on sale at bookstalls, The
Subscription List is now open. Kindly complete the form below and
post, together with remittance of 7/6 (10/- abroad) and ensure the receipt of
copies for twelve months from No. 1.

FILL IN THE ORDER FORM NOW =

Larclays A4,
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THE SUPER-HETERODYNE PARTS YOU WANT

In placing the R.I. Super-heterodyne parts on the market many (&) TRamEromeda
thousands .uf enthusiasts will receive the beneht tbat thcy have :
already enjoyed from the designers of the first high frequency

intervalve components placed on the British market. _

The R.I. Super-heterodyne Transformers will become famous for their remarkable stability and
minimum stray field losses. It is essential in super-heterodyne crcuits that the energy from the
primary circuit of intervalve transformers be transterred as fully and quickly as possible to the gnd I
of the suceceding valves. b =

In the R.L units there is a greater freedom from self-osallation with a maximum amplification

per stage. The R.I winding eliminates sharp amplification peaks, and enables easier tuning.
SUPEA HET,

PRICE PER SET OF 3 TRANSFORMERS £3 0 0 & 1hasrenin

THE R.I. OSCILLATION COUPLER |

Consists of a specially wound anode and grid circuit and the efficiency of the Coupler
is such that practically no attention need be paid to filament and anode voltage, due
to the adjustments necessary not being critical. In addition to this, there is a smaller
winding which can be connected in the earth lead of the aerial or frame coil circuit.
It is intended that a variable air condenser should be connected across the grid coil,

the capacity of this condenser being “0005. PRICE 25!"

THE R.. COMBINED OSCILLATING UNIT

Comprises a low-loss efficient variable air condenser of ‘00025 mfd. capacity N sty
connected to the most efficient grid anode and coupling circuit. : )

T'he windings are all of 9/38 double silk stranded and enamelled wire; therefore the effiziency
of this coupling 1s as high as possible in the dimensions.

Panel mounting is by one-hole fixing. PRICE 35/'

The R.L. FILTER
PRICE 25/«

We feel confident that there are no units
on the British market giving the same
quality and results as the R.I. Super-
ht_tcrodync umnits,
With each set of components a full
diagram of connections is given, which ~ 208
enables one to get the best out of the OSCILL AN
Super-heterodyne circuit. - CoupLER
Full Particulars Free on Application,
VISIT UUR STAND, No. 36,
All-British Wireless Exhibition,
ROYAL ALBERT HALL, Sept. 12th to Sept. 2irl

b 12 HYDE ST NEW OXFORD ST LONDON W.C.I.

Contracters to the Adrmuralty and all Governmemi Ueparimen:s
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