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More about High Tension Batteries

B‘; Frank Phillips, M.ILR.E., AM.LEE., Chief Engineer of Bgrndept Ltd.

N“the early automn of last year, I was privileged 1o -

introduce to the Public a new high tension battery

which I called the Burndept Super Radio Battery.

I then said that High Tension Batteries gave
more trouble in our sets than any other component,
the rcason being that the cells inside the average H.T.
Battery were too sma?z\for present day needs ; most were
designed during the war when light weight was more
important than long life,*and are not suitable for modern
three- or four-valve broadcast sets, which are offen
used regularly for four or five hours a day. I made up
my mind that my Company, should sell one kind of
H.T. Battery only, and that it must be so large and
so well made that it would last for six months or so.
Well, it seems that I was right; not only was the
demand for the Burndept Super Radio Battery so
unprecedented that we were unable to provide sufficient
supplies, but others have done me the honeur to follow
my lead in providing large cell batteries! However,
the Burndept Super Radio Battery was first in the
field, and it will not be left behind: I will be quite
frank in admitting that a small percentage of the
batteries did not last as long as I had hoped, due partly
to new types of valves drawing heavier currents from
the battery than I had expected, and partly to the
cnormous demand occasioning slight defects in perhaps
a single cell, thus spoiling a whole battery.
Various improvements are now being made, all of
which lead to the production of a still better battery,
having a still longer life. . For instance, the zinc con-
tainers of each cell used to be made with a soldered
seam, and a soldered bottom ; solder and zinc set up
local action in the cell and so all joints were covered
with ozokerite ; that was excellent, but it reduced
the area of zinc,so we have arranged to use scaniess
drawn  zinc confainers, which shonld add another
25 per cent. or 30 per cent. fo the life of the battery,
Further, pin holes will be impossible, and so each cell
will remain completely watertight, and thus obviate
internal leakage.
The Super Radio Battery is now so well known that
only a short description is necessary. The case is of
very stout and strong composition covered with special
polished mahogany finished coating, with a lid to match.
The weight is 124 1bs. and overall size g} % a} X 3%in.,
and there is no external printing or marking. On
removing the lid, the top of the Dhattery is seen to be

_cayefed with a new hard insulating compound, dull red
in appearance, perfectly smooth, pracfically unbreak-
able. Rising from this surface are five very strong
brass contacts,which are clearly marked —and zo, 45, 48
and 50 volts. The battery is intended to be used
normally to give 45 volts, which is the proper operating
voltage for all High Frequency and Detector Valves of
the popular dull-emitter type; it is intended that, as

_ the battery ages and the voltage drops, it may be kept

“rfo the f%ﬂ“r—,’ Valts by fhoving the connection success-
ively to the 48 and 50 volt positions; in this way the
battery will retain its full rated voltage of 45 volts
until the very end of its life. When higher voltages
are required for Power Valves, two or more batteries
should be joined in series.

On account of the improvements made and the ex-
perience we have gained, it is safe to say that the
Burndept Super Radio Battery

will operate a four-valve set four

hours a day for a good six months,
provided proper grid bias is used on the power valves ;
the estimate is quite conservative and should be largely
exceeded, especially with smaller sets.
Supplies are now ample and orders can be executed
from stock.

No. 202. The Burndept {BURRDEFF]

Super Radio Battery, SUPgR §
45-50 wolts, packed in ) R_\_ &l.{‘] BATTERy
sealed carton so that it —

may reach the customer
untouched £1 4s. 0d.

BRANCHES :
LEEDS: 12 Basinghall
Street (near City Square).
CARDIFF : 67, Queen St.

“"NORTHAMPTON:
" 10, The Drapery.

Purchase Burndept by its name—substitutes are not the same

BURNDEPT LTD.,

Aldine House, B:dford
Street, Strand, London,

Telephone : - Gerrard go72,
Telegrams @ " Burndept,
Westrand, London."”
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’I\HE new Wireless and Sig-
: nalling Bill is, we must con-
fess, one of the most bril-
liant examples of a Government
department covering up its real
intentions in an endeavour to ob-
tain further powers which it pro-
poses to use in a manner not dis-
closed in the Bill. Briefly, the
word ‘¢ sneak ”’
every page of
document. .

Does the Post Othce really
mmgme that the wireless pubhc
is to be gulled by legally-couched
phraseology of such a disingenu-
ous nature?

Perhaps the average member

this astonishing

of the public, on reading the
Bill, might miss some of the

vital features which, if passed
into law, will give the experimen-
tal movement a coup de grice,
and enable the permanent officials
of the Post Office at any time in
the future to revel in an orgy of
bureaucratic  interference and
grandmotherly fussiness.

Let us state straight away the
main objections to the Bill.

(1) The Bill relates to ‘¢ any
apparatus  for . wireless tele-
‘graphy.”  The 4ull wrath of the
Post Office might be called down
upon anyone maintaining any ap-
paratus for wireless teledraphy
which - would inelude ~valves,
transformers,  grid-leaks, and
other compenents, ,

{2) Any regulations that the
Postmaster may make, such as
regulations - regarding licences,
ete., would become law almost

is written over-

A Sneak Bill

automatically, whereas at present
they are “merely deparimental
regulations which
ary- legal weight, and which
could be criticised by any magis-
trate or judge.

(3) Houses may be searched’

and homes invaded by interfering
representatives of the Post Office.

{(4) The Post Officé is to con-
trol the use of etlieric waves for

the purpose of the sending or
[} i}
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receiving of energy witheut the
aid of wires, as they apply to the
installation and working of appa-
ratus for wireless telegraphy.

(5) The Wireless Telegraphy
Act of 1904 15 stated to relate to
the reccption of messages, as
well as their transmission,

(6)-An  experimental licence
will be issued, provided the apphi-
cant ‘‘ proves to the satisfaction
of the Postmaster-General that

69

do not carry

the sole object of obtaining the .

licence

is to enable him to con-’

duct experiments in wireless tele-’

graphy.
pose shall be granted-subject to
such terms, conditions and re-
strictions - as  the Pestmaster-
General may think proper.”” The
words ‘‘ terms and conditions '
appear  superfluous.
licences shall not be subject to
any rent or rovalty.”

. Let us consider these points in
detail. It is to be noted that any
apparatus for wireless telegraphy
requires-a licence. The Act spe-
cifically mentions a wireless tele-
graph “station. which has been
established, or is being main-
tained, but it goes further and
refers to any apparatus for wire~
less telegraphy which has been
installed.  The P.M.G, will state
that in the original Bill of 1904
reference was made to ‘‘ any ap-
paratus for wireless telegraphy,”
but in those days this phrase had
a very limited meaning, and ob-
viously ‘applied to a complete set
in operation. The permanent
officials of the Post Office since
that “day, however, have gradu-
ally brouﬂht the: mterpretatim of
the wc)rd% ‘“any apparatus for
wireless telegraphy ™’ beyond all
recognition, and even physical
experiments on oscillating valves
and even simple buzzer circuits
require a licence. One hag only
to ook at all the so-called trans-
mitting licences using dummy
antenne to see that the Post
Oftice regard. such. a circuit,

*“ These

A licence for that pur-’




Wireléss Weekly

which is nothing more - nor
less than a piece of laboratory
apparatus, as requiring a licence,
even though any radiation does
not go beyond the walls of a
room. A wavemeter at one side
of the room, and an oscillation
circuit and detector at the other,
also technically requires a licence.
It is consequently high time
that some closer definition were
made of ‘“ any apparatus for
wireless telegraphy.””  The pre-
sent Post Office interpretation is
ridiculous in the extreme, and will
be applied to component parts in
the future. :

Back-Stairs Tactics

The back-stairs element in the
Bill is the clause which says that
any Post Office Departmental
regulations shall become law by
the simple expedient of laying
the regulations before both
Houses of Parliament.  This is
an ingenious hole-and-corner
method of avoiding a formal sup-

plementary Bill giving legal effect’

to departmental regulations. This
aspect of the Bill is a technical
one which, while not readily
understood by the general public,
is extremely vital.  In the or-
dinary way, if the Postmaster-
General says that you shall not
transmit any messages overseas
without obtaining special per-
mission from him, he is making a
ridiculous regulation which no
court of law in this country would
uphold. If, on the other hand,
the Postmaster-General, after the
passing of the present Bill, made
this a regulation and laid it be-
fore both Houses of Parliament
(which involves no ceremony
whatever, and which is a proce-
dure which might pass un-
noticed), this ridiculous regula-

tion would have the full effect of

Jaw, and no judge or magistrate
in the country, however foolish
he thought the regulation, could
fail to give a decision in favour
of the Postmaster-General. The
only possible protection is for a
vigilant watch to be kept on
these regulations, and then to go
through the highly technical and
difficult procedure of opposing
them in Parliament.  This pro-
cess ‘is complicated and intoler-
able, and the Postmaster-General
is in the position of he who, hav-
ing possession, also .has nine
points of the law. If, on the
other hand, the regulations are

put into a sort of short Bill, the
fullest publicity is brought to
light and opposition becomes very
simple. ’

To summarise this most impor-
tant point of all, the Post Office
will try to sneak through all sorts
of restricted regulations entirely
outside the scope of this Bill,
which they think looks innocent
enough, and these regulations
will have the full force of law
which, under the present condi-
tions, they have not. There
would be practically no safeguard
of experimenters, and we would
all be subject to the whims of the
Post Office, which has consis-
tently introduced regulations
which are not merely repressive,
but a reflection on the technical
staft of this Government depart-
ment, and also on the common-
sense of the permanent officials in
charge.

A Bad Record

This portion of the Bill must
be opposed tooth and nail. It is
no use for the Postmaster-
General to say blandly that he
will not introduce any oppressive
regulations. In the past his
permanent officials have not only
mtroduced the harshest regula-
tions, but have illegally refused
licences to applicants with the
highest qualifications and the
fullest recommendations of tech-
nical bodies. What chance is
there for the movement if these

.absurd regulations acquire the

full force of law?

The Right of Search
Turning to another important

_section -of the Bill, we see that

the right of search is introduced
into the Bill, and the Postmaster-
General again blandly states that
this is no new thing, because he
has always had the right to do
this. In considering this clause
we have to regard the original
Act of 1904 and the times when
it was drafted. In those days
wireless was regarded as a thing
weird and wonderful and highly
dangerous, and capable of great
mischief to the country. It was
regarded in those days as almost
entirely a military weapon, and
the same general secrecy and
mystery surrounded it as in the
case of some new armament. It
was also realised that it would
form a method of communication
which would rival the Post Office
telegraph monopoly, and conse-
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quently it was vital, in the
opinion of the Post Office, that
this department should have full
right of intervening where it was
thought that someone was de-
frauding the revenue by the send-
ing of messages by wireless
telegraphy. In these circum-
stances it was considered desir-
able that the right of search
should be a privilege of the Post
Office, and we still think that
where the Post Office has prima
facie evidence of wireless com-
munication being carried on in a
manner calculated to defraud the
telegraph system, the Post Office
should have this right of entry.
A Ludicrous Suggestion

The idea, however, of introduc-
ing a measure at this date, giving
the Post Office the right of entry
of a broadcast listener’s house,
would be ludicrous if it were not
so serious a matter. If the Bill
is passed, it simply means that
the Postmaster-General can send
one of his officials to your dis-

trict, obtain a search warrant
from a magistrate by merely

supplying some evidence that a
wireless  station  or  wireless
apparatus is being used (e.g., an

aerial  would constitute  such
evidence, undoubtedly), enter
your house and search it. Such
a drastic remedy was never

intended by the original Act of
1904, and at this date no such
regulations should be permitted.
If the Postmaster-General wishes
to have certain powers where
illegal transmission of messages
is carried on, e.g., in the case
of spies or where the inland tele-
graph or telephone system Iis
being competed with, let him say
so openly.

The fact of the matter is, he
does not want to do these things
openly; he wants to have the
power of entering the private
homes of broadcast listeners and
to use a drastic remedy which
should only be most sparingly
used to provide revenue for the
B.B.C. and to increase his own
bureaucratic cofitrol of expéri-
mental wireless.

P.M.G. and the B.B.C.

We have no hesitation in say-
ing openly and plainly that the
object of this right of search is
to prevent evasiton of the pay-
ment of the licence fees to the
British Broadcasting Company.
Not a word appears in the whole




February 25, 1925

Bill regarding the collection of
money by the Post Office for
private enterprise.  Our own
views on B.B.C. royalties are well
known. We think the system is
a good one and that the B.B.C.
is entitled to a fair and reason-
able remuneration. On the other
hand, wireless people and the
general public will not tolerate
the invasionr of private houses so
that the Post Office can prosecute
individuals for not paying their
quota to the B.B.C.—for this is
what & prosecution would amount
to. The right of entry of a
private dwelling house is a police
power which is only exercised in
the case of the most serious
offences, and the idea of this
power being handed over to a
Government department for the
purpose mentioned is intolerable.
Ridiculous Penalties

Not having a wireless licence
is little more serious than net
having a dog licence, and yet we
are to be subject, perhaps, to a
penalty of twelve months’ hard
labour, or a fine of £ 50, penal-
ties which might be appropriate
in the case of spies or fraudulent
wireless transmitters, but which
are outrageous when used as a
bogy towards the wireless public
generally, and especially the
experimenter  and  broadeast
listener.

We are, indeed, to be classed
with felons, receivers of stolen
goods, manipulators of secret
stilis!  The farce of it!

The use of this dangerous
weapon for the purpose of col-
lecting dues to a  private eom-
mercial monopoly is an astonish-
ing proposal from a Conservative
government. The invasion of
private houses is a measure
adopted in Russia, and may have
certain merits. In this country
it is not only unwanted, but un-
justifiable, except in the most
serious cases. Again, we repeat,
if the Postmaster-General desires
to cover only the most serious
cases, let him state so definitely
in the Bill, bt we know per-
fectly well tha¥he will not will-
ingly restrict himself in this way.

It the Postmaster-General com-
plains that he cannot tell whether
. people are infringing the Bill or
net, we can only say that he
nust devise new methods of find-
ing out defaulters. After all, the
Inland Revenue is not permitted
to examine banking accounts and
private papers of the long-suffer-

ing taxpayer. They are in a far
worse position than the Post
Office as regards information,
but it has never been thought
desirable  that  extraordinary
powers should be given to the
tax collector. For exactly the
same reason such powers should
not be given to the Postmaster-
General.

The delightful roping in of all
users of etheric waves for the
purpose of the sending or receiv-
ing of energv without the aid of
any wire connecting the points
from and at which the energy is
sent, is a fitting end to the Bill.
Of course, this is limited to wire-
less telegraphy, but the definition
of these words is sufficiently
broad for Admiral Jackson to
suggest that it may be necessary
to have a licence to use a tele-
scope.

Every form of publicity must
be invoked to oppose the Bill on

ssessesssss
.
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the points mentioned. The Radio
Society, with Dr. Eccles as the
moving spirit on this question,
is doing a great deal, but can
probably do a great deal more.
We ourselves have been in the
closest touch with the Radio
Society on the whole question.
We have consistently refused to
be deceived by the assumed air
of friendliness of the Post Office
during periods when the Radio
Society alternately crawled om its
hands and knees to this Govern-
ment department, and smothered
the officials with honours and
oleaginous praise.

Fortunately, Dr. Eccles has,
in spite of a survival of some of
the old gang in various capaci-
ties, instilled backbeone into the
Council, and if a vigerous policy
is proceeded with, many of the
clauses to which objection has
been raised will have to be
dropped.

svecscens

ANY constructors have noe
Mdoubt felt the need of an
- %-aerial, earth, or ’phone
connector which they can in-

Screwen Seave
TERMINAL

Cux Pus

Fig. 1.—A combined Clix plug
and spade connector.

stantly adapt to any form of re-
ceiver.  Those who have mere
than one instrument may have
found it advisable to mount upon
the panel Clix sockets for such

Screwen SPAOE
TERMYNAL

Wacve or Cou
Ve’

Fig. 2.—A spade terniinal combined
with a valve or coil pin.

connections, while on another
panel they may have mounted
pillar or telephone terminals. In
the ordinary way this necessi-

663

Useful Double Connectors

.
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tates continual changing of the
type of connecter used on the
various loose leads. A connector
which may be adapted to a uni-
versal purpose may easily be
made and should prove of great
Convenience and a gOOd time-
saver.

Figs. 3 and 4 show other forms
of combination connectors.

Suggestions

Four alternative suggestions
are shown in the accompanying
diagrams. Fig. 1 shows a com-
bined Clix plug and spade ter-
minal connector. The Clix plug
may be used to plug inte a Clix
socket, or may be inserted into a
telephone terminal. The other
suggestions are obvious from the
drawings.
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= Weekly. The question is, will
= this popularity continue?
Criticism

One guide to the whole situa-
tion is the steadiness of the
interest in this class of circuit.
At first, much criticism was
directed against the STroo, and
innumerable failures were re-
ported.  Almost miraculously,
however, these rapidly dis-
appeared and gave place to a
= growing confidence and satisfac-
tion. The interest has remained
steady for a year and a half,
which, in these progressive days,
is an astonishingly long period
= for any particular circult to retain
its popularity. We have only to
think of Flewelling circuits, and
other super - regenerative re-
ceivers, to appreciate that, while
they may create momentary
enthusiasm, their life is an ex-
tremely short one. This applies
IS the reflex circuit played out?  sets have been made up fromr the to all sorts of unorthodox cir-
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Three-Valve Dual Receiver.
ﬁm””“im[”.’“‘al’H!“H‘.Hm]['zlHIW‘:I‘HHH'\‘:HmM]HHHHHH’JIHHH HUH'H[H?‘s!'ﬁi‘il'ﬂi‘;f‘;i]\HHH5}[H[':Hl'i‘z‘:l'x?'il‘)l“’:“['&“””%

Has this popular arrange- articles which have appeared in  cuits, announced to the world as
ment had its day, or will its  Modern Wireless and Wireless epoch-making or revolutionary,
development continue in the .

future?

Dual Circuits

These are the problems that
are confronting many designers
of receiving sets and also would-
be constructors. The popularity
of the reflex circuit dates from
the summer of 1923, when certain
modifications of the ten-year-old
principle completely altered the
ability of the general public to
construct a fool-proof set which
would give loud and clear signals ;
with a minimum of valves. : , e =

Popularity

Since that date there has been
an extraordinary phase of popu-
larity of dual circuits.  Blue
prints, etc., of the STroo, for
example, have been sold to
between 50,000 and 100,000
prospective builders of these sets.
This represents the actual sales
by Radio Press, Ltd., but no , o ~ ~
_doubt.a very large number of The ST100, which needs no introduction,

694
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= A discussion by the

Editor on a subject

of great importance

in connection with
receiver design.
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T
Failure

Some circuits have died almost
at birth, either because
were fundamentally weak or be-
cause they possess certain advan-
tages which, to the broad wire-
less public,” were not of the kind
for which they looked. Selectivity
at the expense of signal strength,
purity at the expense of signal
strength, ease of manipulation at
the expense of signal strength,
are qualities which are not appre-
ciated by a public which chiefly
regards results from the point
of view of range and signal
strength. This is a phase which
may, and probably will, pass, but
to achieve great popularity with
an extremely wide public it is
essential that the _constructor
should feel that he has made a
bargain in making the set. He
likes to feel that with his two-
valve set he can get the sanre
results as someone next door with
a three- or four-valve set; hence
the popularity of the reflex circuit.

A Prophecy
It may at first seem strange

HHEHO TR CHUHT RO BRI AN
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The well-known Puriflex Receiver designed. by Mr. Percy W. Harris. =
BT T T AT
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that 1 should raise any question
as to the possibility of the fashion
in reflex circuits changing. To
some enthusiasts it may seem a
fallacy to suggest, even, that a
circuit of such wide popularity
should go out of date. Never-
theless I can foresee a fairly
slow, but yet a distinct,

Another of Mr. Harris’ popular designs is the ** Tri-cell.”

T
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tendency to depart from reflex
circuits altogether. 1 think that
the reduction in the price of
valves and the development of
the dull emitter will do more than
anything else to oust the reflex
circuit from popular favour. The
crystal combination in a reflex

circuit possesses many serious
disadvantages, both from the
point of view of reducing

selectivity by  increasing the
damping of its assoclated oscil-
latory circuit and by its irregu-
larity of action. Why, then, is
the reflex «circuit so popular?
Simply because the great demand
is for signal strength with a
minimum number of valves. If,
however, the cost of a valve is
brought to a low value, and the
running costs are also reduced
by the emplovment of dull
emitters (which, in my opinion,
will be the only valves upon the
market in a few years’ time,
provided certain technical difficul-
ties as rugen‘ds uniformity are
surmounted), the general wireless
public will hcxltatc before taking
advantage of the economy of
reflex circuits.  Economy, in my
opinion, is the one and only
reason for the use of a reflex
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arrangement, and if, on the
other side of the balance sheet,
we have the advantage of cutting
out the crystal, improving the
selectivity and the range, and
generally making the set more
éffective, then an extra valve will
probably be cheerfully added.

on the whole, better to avoid
reflex circuits altogether, if finan-
cial considerations permit. A
straight circuit will give better
results, in nine cases out of ten,
than the same circuit condensed
so as to use one less valve, the
reflex principle being introduced.

The ST100 receiver with an extra stage of high-frequency amplification.

Valve Detection

As regards those reflex circuits
which do not use crystals, such
as the twin-valve and three-
valve dual, very careful design

s been necessary before pub-
lishing' details of these sets. They
do not suffer from many of the
advantages of the crystal re-
ceiver, but in any case these cir-
cuits only save a single valve.

Circuits have from time to time
been published of multi-stage
H.F. circuits with a reflex action.
If there are two or more stages
of high-frequency amplification,
and two or more stages of low-
frequency, working with the same
valves, the difficulties of design
are immensely increased, and
distortion and buzzing is an ex-
tremely troublesome feature. 1
confess that my own experiments
in this direction have been a

failure, and although I have built

a number using different kinds of
¢ircuits, the greed for economy
has not been successfully as-
suaged. This brings us back, if

my experience is. shared by

others, to the fact that normally
only one valve will be the extent
of the economy effected by the
use of a reflex circuit,

Straight Circuits

I have come to the conclusion,
. I'hope not prematurely, that it is,

Reaction Control

As regards long-range sets, the
careful adjustment of reaction is
often a vital factor, and this
nearly always presents certain
difficulties in a reflex set which,
even if it embodies all the latest
improvements, will tend to buzz
under many conditions.

Another popular reflex receiver is the
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I do not, of course, suggest
that the reflex circuit will dis-
appear. The man who has only
one valve or two valves will find
reflex circuits of great import-
ance. Economy, in many such
cases, is of primary importance,
but as the time comes when the
ratio of number of wvalves for
signal strength is regarded as
less important, and as valves
become cheaper, I believe that
the reflex type of circuit will be
confined more and more to those
whose facilities are limited.

) Economy in Valves

For the vast army of those
who at the present time want
the maximum output with the
minimum number of valves, the
reflex circuit is not only not
played out, but may even increase
in vigour. In the case of the
three-, four-, five- or six-valve
enthusiasts, I give the heretical
advice to leave duals alone.

The Resistoflex Principle

The position as regards come-
mercial companies is rather
different, and only very recently
one of the largest companies in
the country have produced a
range of sets working on the
Resistoflex principle.  Even in
such cases, however, when the
public is properly educated and
becomes experienced, the craving
for economy is likely to give
place to a desire for good results
at a reasonably moderate price.,

« »

also designed

Twin Valve,”
by Mr. Scott-Taggart.

W
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Good News

WAS more delighted than 1
Ecan tell you to see the recent

reduction advertised in the
prices of valves. I had been re-
quiring a new stock for some
time, but I failed signally to in-
duce my friends to purchase
freely enough to enable me to
borrow as I would like. Now
alll is changed, and I have upon
my shelves a beautiful outfit of
anti-capacities, special high-fre-
quency amplifiers, rectifiers which

rectify  to  perfection, note
“ mags " which ““mag ” notes

as they should, and power valves

of the noblest kinds.  Strictly
speaking, none of them belongs
to me. All have been sent
in for me to test. Now
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testing, so far as I am con-
cerned, a very long business,
for you cannot really see what a
valve can do until you have tried
it out thoroughly. If you do not
know the testing tip, I will give
it you free of charge. All that
is necessary is for you to acquire
something that looks like a mili-
ammeter., It need not actually
work: so long as your friends be-
lieve that it does. Go round to
the wireless clu% and talk a lot
about valve curves. It is not
usually difficult to convince vour
vietim that unless he has proper
curves for each of his valves he

will never obtain the most effi-
cient working of his set. ** But
how,” he will ask at length,

“can I obtain these curves? '
You explain that you always take
your own, and that, as a very

special casé, vou might oblige
him by doing one or two on his
account.  The valves then come
in—in fact, if you are possessed
of a skilful tongue, it will posi-
tively rain valves, and you will
have all you want.

You will have

all you want . . .

Dealing with Impatience

You will probably find that
vour friends are disgustingly im-
patient. ~ They will button-hole
you every time they see vou and
ask when the curves are coming

along.  You explain that these
things cannot be done in a
moment. Of course, if they want

rough-and-ready curves, well and
good, they can have them in
the morning. But if they want
something really accurate and
carefully taken they muist be pre-
pared to wait a bit. You can
tell them, too, that vou are so
snowed under with the wvalves

'lm,pm “\\\ "
%/I"u.‘\
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. . . Twonder how my

grandmamma would feel . . .
that have been sent to you for
test, and though you are working
twenty-three and a half hours a
day, you simply cannot keep pace
with the task. This kind of thing
will usually serve to fob them
off for quite a long time. If you
come across a really nasty fellow
—such a man I mean as Pod-
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-ment

dieby, who insists upon having
immediate results—then the only
thing to- do is to take a strong
line. The best thmg that T know
in this case is to give him next
day an emission curve for one of
his valves. When-the first curve
has been made, graph another

curve with a little “more . juice
on the filament. The graph that
vou hand. over should contain

three satisfactory curves (you can
get these by m'lkmg a slightly
altered copy of those supplied by
the makers) at increasing fila-
voltages.  There should
also be a fourth which starts
quite well but ends in an asterisk.
At the bottom of the sheet you
make a note : ‘“ At this point the

Do not charge your accumu-
lators from the gas bracket . . .

“ e

filament burnt out.” If your
tormentor demands the proluc-
tton of the corpse, pass him an
old valve of the same kind with
a filament that is no more. But
beware of disgusting people of

the type of Bumpleby Brown
who, before handing a valve
over to you, borrow a diamond

ring from their better halves, and
make a secret mark upon it. This
scoundrel entrusted to me re-
cently a valve which he had
treated in this way. I spotted
the mark at once, knowing my
man, and reported to him
‘“owing to the fact that the
glass had been cut with a dia-
mond the bulb of 1’his valve gave
out during tests.”” To substan-
tiate my statement [ returned to
him a brass cap complete with
pins.




Wireless Weekly
The Reason Why
You may ask why I am so

keen just now on accumulating a

large reserve of valves. The
reason, dear friends, is that I am
constructing something particu-
larly super in the way of super-
heterodynes,  When I say ““1
am constructing,”’ I mean that |
have done the drilling and the
soldering and that kind of thing,
but that I have not yet got the
thing properly into its stride.
When it supers it will not hetero-
dyne, and when it heterodyncs
it declines flatly to super. I am
sure that it is wonderfully sensi-

tive, because it brings in every

atmospheric within a radius of
10,000 miles; but, so far, I must
confess, this is all that it has
brought in.  You will observe

that I am quite frank with you. -

‘“ My Super ”’

As you do not live in Little Pud-
dleton, it is unlikely that you will
see or hear my super, and I
could, and I would, spin you a
glorious yarn about the marvel-
lous reception that 1 have en-
joyed of stations situated at the
ends of the earth, but I much
prefer to be truthful and to pre-
serve my unblemished record as
a straightforward recorder of
facts that are facts.. 1 would
give you references to prove the
nobility of my character if 1 felt
that they were required, but I
see from the advertisement
columns of my daily papers that,
owing to the splendid work of
Mr. Savit Sage, references are
quite out of fashion. You state
vour own terms, and that is that.
I may mention though, that I
am not giving away free insur-
ance policies.

At It Again

This brings me back somehow
to the question of wireless poetry
to which I referred dt length last
week. Untold myriads of readers
have begged me by letter, post-
card, wire and wireless to com-
plete the verse beginning ‘* Little
blobs of solder.”” I hasten to
comply. If you do not like it,
all T can say is that you asked
for it.

Little blobs of solder,
Little dabs of flux,
. Make for sound connections
That will not come unstux.
"How’s that? I have received
a contribution from one of the
most soulful of our modern poets

—or, rather, 1 should say
poetesses—which 1. feel bound to
hand over to_you.
cuse the fact that it is surrounded
by a border, and that the lines
are not divided up. These things
I am assured are essential to the
beauty of the piece.  Anyhow,
here it is, and if you have any
bricks to throw do not throw
them at me.

You will ex<
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crying ‘‘ Ichabod !’ and things
like that, I rush round once more

. to the wireless shop in a vain

search for something really good,
What, I ask you, has happened
to the high-tension battery of
to-day? - Why is it no longer as
stout-hearted as was its fore-
runner of yesteryear? Wherever
I go among wireless folk 1 find
strong men bursting into tears,

words a bit.

all HT. cells.

hoots and hoots.

My | Wireless Set.

J. SIMPLY love my wireless set; I use it every night.

L T have not got a station yet, but that is quite all right.
 If wireless was a simple thing, as simple as could be,
- . we'd all be bored like anything, both you and they and me.
I know I ought to say “and I,” but that would hardly fit.
You see my prose must rhyme, that’s why I twist my

"I wonder how my grandmamma would feel—there’d be
deep sobs—if she could hear grand opera by simply turn-
ing knobs. Poor grannie, she is dead and gone and cannot
hear my yells, when I turn all my valves full on and use
I never wore a crinoline, or elastic-sided
boots; but I've a Super Heterodyne that hoots and

HETERODYNE SWITCH.

A Knotty Problem

Speaking as we were not of
aerials brings to my mind the im-
portant question of high-tension
batteries. At the present
moment I am being rapidly
ruined by the enormous outlay
that is necessary upon these un-
important-looking parts of the
wireless set. Probably you are
suffering in the same way. What
happens to me is roughly this:
Being saluted during reception
by repeated salvoes of crackles,
bangs, sizzles, fizzes, pops and
scratchings, 1 apply the usual
tests, and come to the conclusion
that one more H.T. battery is
rapidly approaching its end.

Heavy Weapons

Armed with good Fishers 1
sally forth to the wireless shop,
telling them that the last battery
was the most utterly disgusting
that I have ever had, and demand
something really good, offering
to pay an enormous sum for it if

necessary. They produce some-
thing. It looks all right. They
guarantee it. 1 pay. 1 take it
home, I wire it up. For a

week, or even a month, all is
well, and then the aforesaid
noises break out anew. The
volts are no longer there, and
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and pouring into one another’s
ears the same tale of woe about
Bz2. I rather suspect that if the
truth were known there is a con-
certed movement amongst high-
tension batteries to go on strike
in order to mark their resentment
of the affront which they received
last year when, amidst a flourish
of trumpets, they were abolished.
Something will have to be done
about it, though just what, I'do "’
not know. One solution of the
difficulty is to install an accumu-
lator outfit, and this I would do if
I had electric light in the house,
so that T could feed it when it
became hungry. - Unfortunately
I have not, and I have found by
experiment that it is of little use
to attempt to charge accumulators
by attaching them to the gas
bracket. Apparently therms do
not agree with them at all, which "
is a pity. *‘ Su#ly,” I hear you
saying, ‘‘ the combined brains of
Professor Goop and Wayfarer
should be able to devise some
way out of the present high-ten-
ston difficulty.””  Thank you for-
those kind words. It is always a
pleasure to find that one’s abili-
ties are recognised by some
people, at any rate.

WIRELESS WAYFARER,
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An elaborate five-valve receiver constructed
by a “ Wireless Weekly *’ reader.

. )
Radio Notes
2

and News :: |
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Australia. In Australia two

i

o
e e A e A R B S e O R e g1 C

HE Basra port authorities
have arranged for Marconi
wireless telephone installa-
tions of the YB type to be fitted
on their dredgers Liger and
Tiger, and also for a shore
station with similar equipment.
A wireless bell will be included
in the installation, thus obviating
the necessity for maintaining a
continuous watch. This equip-
ment will enable any of the
stations to eall the others with
the facility of an ordinary tele-
phone. The transmitter has a
power of 100 watts, and the
range for telephony, depending
on local conditions, varies from
35 to 8o miles. The telegraphy
radius is from 100 to 200 miles.
Similar Marconi installations
which have been in service for
some time in various British
lightships, and dock and harbour
authorities’  buildings,  have
demonstrated the economy and
convenience of being able to
effect instant communication with
either ship or shore stations.
Another group of Trinity
House light vessels and a shore
station at Cromer are also to be
equipped with Marconi telephone
sets of the YD type, which has
a power of zoo watts. This is
the third group of light vessels
to be equipped with wireless tele-

phone apparatus for Trinity
House by the Marconi Co. The
aerial of the Cromer shore

station will be supported by two
towers, each 7o feet in height.
The Directors of Brown

Brothers, Limited, regret to
announce that the sudden death
occurred on Saturday, February
14, of their colleague, Mr. J. S.
Brown, who was one of the
original Managing Directors of
Brown Brothers, Limited.

Mr. J. S. Brown retired from
active work over five years ago,
but continued to take an interest
in the affairs of the Company as
an ordinary Director.

* * *

The annual report of Marconi’s
Wireless Telegraph Company,
Ltd., states that the directors
are confident that the future
development of long - distance
wireless telegraphy will be mainly
along the lines of Senator Mar-
coni’s directional short - wave
system. Recent tests with Sydney
have shown that continuous com-
munication throughout day and

night with Australia can be
secured. Agreements have been
arrived at with the British
Government and  with  the

Governments of India, Australia,
Canada, and South Africa for the
installation and operation of the
““beam '’ system of wireless
telegraphy. Sites for the stations
in this country to communicate
with Canada and South Africa
have been selected at Bodmin
and Bridgwater. Suitable sites
are being selected for communi-
cation with India and Australia.
The Canadian Marconi Co. is
erecting two stations to com-
municate with Great Britain and
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beam stations are to be erected
to communicate with the United
Kingdom and Canada. In India
one beam station is to be
erected. The scheme of an
Empire chain of wireless stations
is now within sight of early com-
pletion. In addition, a licence
1s being applied for to erect and
work stations to communicate
with the Continent and foreign
countries outside Europe, and
the main objective of the com-
pany, the establishment of a
world-wide network of wireless
telegraph service, is likely to be
achieved.

L L L R L L LA bt bl a4

A NEW BOOK FOR
THE CONSTRUCTOR

The latest Radio Press con-
structional book has just been
published under the title, Six
Simple Sets (R.P. Series, No.
21), at the popular price of 1s. 6d.
(post free 1s. 8d.), and is already
achieving a remarkably large
sale. The author is Stanley G.
Rattee, M.LLR.E., Staff Editor,
so many of whose popular de-
signs  have appeared in this
journal and won wide approval
among its readers.

The book represents a complete
course in set construction, pass-
ing in its six chapters from a
crystal set through one, two and
three-valve receivers to a hand-
some four-valve instrument, and
is therefore specially suited to
the needs of the beginner, All
the receivers bear the mark of
skilful design, their simplicity to
build and operate being achieved
without any sacrifice of the de-
sirable qualities of sensitivity and
good appearance. Some of the
designs have already appeared in
Wireless Weekly, while others
have never before been published.
No one should miss this book.
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Fig. 1.—Theequality of
the currents in each fila-
mentary conductor is
indicated by the equal
shading in the small
squares.
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HE different factors enter-
ing into the resistance of a
condenser are as follows :—

(1) Dielectric absorption (also
known as dielectric hysteresis).

(2) Ohmic resistance of
plates and the skin-effect in
them.

(3) Surface leakage (leakage of
current across the surface of the
dielectric).

~

(4) Volume Ileakage (leakage
through the body of the dielec-
tric).

(5) Resistance of surfaces in
contact and soldered joints,

(6) Eddy-currents in metal end-
plates and metallic structure.

These points will be considered
in detail one by one, explaining
the nature of each, and indicat-
ing the relative magnitude of the
effects as determining the value
of the total resistance of the
condenser.

Dielectric Absorption

Although dielectric absorption
is not very important in variable
air condensers, it is of relatively
more importance in condensers
containing solid dielectrics of in-
sulating material.
denser with solid dielectric be
repeatedly charged and dis-
charged, the dielectric. will be
found to become warm, indicat-
ing a transformation of some of
the energy into heat. The
amount of heat generated is
greater than the amount that can
be accounted for by ordinary
resistance losses, and this excess
of heat is ascribed to the dielec-
iric absorption of the condenser.
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Amnalysis of Condenser Resistance

By SYLVAN HARRIS.
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If a series circuit containing a
condenser with a solid dielectric,
and a source of voltage, be
closed, a sudden rush of current
will take place at the instant of
closing of the circuit. This is the
charging current; that is, the
current that flows into the con-
denser by virtue of its capacity,
and is given by the relation:
Q = CV in which Q is the quan-
tity of electricity in coulombs (or
ampere-seconds), C is the capa-
city of the condenser in farads,
and V is the voltage in volts.
The duration of this charging
current is an exceedingly short
period of time, perhaps a hun-
dred-thousandth of a second.

Absorption Current

However, in many cases it will
be found that a current continues
to flow for a long time after the
circuit has been closed. The
value of this current bears no
simple relation to the capacity
and voltage, and seems to depend
entirely upon the nature of the
dielectric used in the condenser.
This is the absorption " current.
Attempts have been made to
account for it by assuming that
the substance of the dielectric is
not a homogeneous mass, and
that there are tiny capacity
effects between various points in
it which gradually charge up,
thus continuing the current flow,

Lass of Power

Obviously this represents aloss
of power, since it takes energy
to charge these tiny condensers,
and they are not located at posi-
tions where they will do any
good. In order to account for
this absorption in measurements,
dielectric absorption is spoken of
as an equivalent wvesistance in
series with the condenser, or at
least its effect can be measured
as if it were a series resistance.

It is evident that the quantity
of electricity which flows into an

absorbing condenser is greater if

the charging period is greater.
Some poor condensers have been
known to absorb a continually de-
creasing charge for several days,

- on a direct current charge. With
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alternating currents, charge and
discharge take place in every
cycle, and the amount of charge
that can be absorbed, since it de-
pends on the charging period,
also depends on the frequency of
the current, since the frequency
is the reciprocal of the period.
The higher the frequency the
shorter the charging period,
hence the smaller the absorbed
charge.

Ohmic Resistance of the Plates

and Skin-effect

There is no reason for anyone
to doubt that the plates of con-
densers have ordinary resistance
the same as any other conductor
of electricity. If a condenser
could carry direct current, this
resistance could be measured
simply by Ohm’s law ; that is, by
passing a direct current through
it and measuring the current and
voltage. The resistance would
then be R = V/I. This cannot
be measured directly, however,
since condensers will not pass
direct currents. That the effect
is present no one will object to.
Bearing this thought in mind, we
will discuss the nature of skin-
effect in conductors, show how
this applies to condenser plates,
and, later on, show how great
this effect is on the resistance of
the condenser.

The ordinary resistance of a
conductor may be calculated by
the formula: r =
the path of the current flow is
known. Moreover, the distribu-
tion of current throughout the
conductor must be uniform; that .
is, every square inch or square
centimetre of the cross-section .of
the conductor must carry the
same amount of current. In this

I
p - when

+ formula (r) is the Lsistance of the

conductor, (p) its resistivity or
specific resistance, (1) its length,
and (a) its cross-sectional area at
right angles to the direction of
flow of the current.

Uneven Distribution

If, however, the distribution of
current throughout the conductor
is not uniform, these simple rela-
tions do not hold. This can
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opinions expressed by Mr. Coursey in our last issue.

This article on the subject of losses in condensers from the pen of an
American contributor makes interesting reading in view of the

The views

expressed, which are not necessarily our own, should be comparefl
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easily be understood from the fol-
lowing discussion. Imagine that
a cross-section of conductor, sup-
posed square, is divided into
elements of area, and that each
filamentary conductor has the
same resistance and carries the
same fraction of the total current
(Fig. 1). The equality of the
currents in each filamentary con-
ductor is indicated by the equal
shading in the small squares of
the figure.
Heat Generated

Now imagine that the current
in one of the filaments is removed
and added to the current in an-
other. The total current in the
entire conductor is not altered,
but the heat generated in the
first-named  filament becomes
zero, for it now carries no cur-
rent, and that generated in the
second filament becomes four
times as great.  This because
the heat generated is proportional
to the square of the current.
Accordingly the total heat gene-
ration is increased, although the
total current was not altered.
From this it can be seen that any
distribution of current in a con-
ductor that is not symmetrical
results in a resistance higher than
that for a uniformly distributed
current.

Distribution of Current

The next thing to be considered
is, what is it that causes asym-
metrical current distribution in a
conductor? It occurs only under
the action of alternating currents,
and only becomes appreciable
when the frequency of the current
becomes very high, more particu-
larly in the radio frequencies.
The current is forced from the
centre of the cdnductor and is
made to travel near and on the
surface. In round wires of or-
dinary diameter at radio fre-
quencies, the current may pene-
trate into the body of the con-
ductor only as deep as, say,
0.00F mm.

Magnetic Field

The reason for it is found in

the variations of the magnetic

field set up by the high-frequency
current flowing in the conducter.
The interior parts of the wire are
linked by more lines of magnetic
flux than are the parts nearer the
surface of the wire. Hence, the
self-induced voltages near the
centre of the wire are greater
than those near the surface, and
are in a direction opposed to the
direction of flow of the current.
For this reason the current re-
ceives greater opposition near the
centre.  As a result it creeps
towards the surface of the con-
ductor.

Ohmic Resistance

Resistance, as defined above,
for the uniformly distributed cur-
rent, is known as the ohmic
resistance, which. depends only
on the nature of the conductor
and its dimensions. The effec-
tive resistance of a conductor,
however, may be very different
from this value, since it depends
on the amount of heat generated

in the conductor. It follows,
then, that the effective resistance
of a conductor ‘¢ suffering ”’

from skin-effect may be many
times the ohmic resistance, and
such is the case. The magnitude
of the skinseffect is spoken of as
the ratio of the effective resist-
ance at high frequency to the
ohmic resistance (at zero fre-
quency), or in symbols, R/R,.

Skin Effect

The magnitude of this effect
depends mostly on the dimensions
of the conductor. Small wires
have less skin-effect than large
ones, although in the latter the
ohmic resistance is considerably
less. Skin-effect also exists toa
marked degree in flat conductors,
such as strips or tapes. There
is no doubt that it also exists in
condenser plates. Moreover, the
effect should be greater«in con-
densers which use the thicker
plates. The magnitude of this
effect will be discussed later on
in this article.

Surface Leakage ..

Any condition of the surface of
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Fig. 2.—Graph showing the change
in the resistance of a variable
condenser with a change in dial
setting.
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the dielectric used in condensers
which permits a leakage of cur-:
rent from one set of plates to the
other also introduces losses which
may be considered as represent-
ing an addition to the resistance
of the condenser. The surface
leakage in well-made condensers
is not very large; in fact, it is
so small that it may be neglected.

Insulation Resistance

The insulation resistance of a
well-made condenser may be as
high as several thousand meg-
ohms, and under the small volt-
ages used in radio tuning circuits
(a microvolt or two), it is obvious
that no appreciable leakage will
occur. The leakage, of course,
depends also upon the hygro-
scopic nature of the material,
that is, upon its ability to absorb
moisture from the atmosphere or
from other sources. Slight ab-
sorption of moisture will affect
the surface resistivity consider-
ably, but under ordinary condi-
tions the effect of surface leakage
on the resistance of the condenser
will be negligible.

Volume Leakage

Volume leakage represents the
leakage of current through the
body of the dielectrie.  Little
need be said concerning this, as
the remarks made above in con-
nection with surface . leakage
apply equally well to volume
leakage. It may be added for
the benefit of some experimenters
that temperature also has an
effect<on these qualities, but it
likewise has a negligible effect
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on the re51stance of a well- made
condenser. -

Resistance of Surfaces in Contact
and Soldered Joints

The resistance of surfaces in
contact, as between plates and
w ashers of a condenser, is negli-
gibly small, as comparéd with the
total resistance of the condenser.
The same may be said about the
resistance of soldered joints, as
in condensers with plates sol-

dered into the suppmtmw post(i ;

or where the pig-tail is soldere

to the rotating shaft. It is diffi-
cult to conceive that these resist-
ances are even large enough to
measure, so it can hardly be ex-
pected that they would (,ontnbute
appreciably to the resistance of a
condenser, There is one place,
however, where appreciable resis-
tance may be eneountered and
that is at wiping contacts in con-
densers which do not have pig-
tails. The resistance of this joint
is extremely variable, depending
‘upon the nature of the surfaces
in contact, and the condition of
these surfaces with regard to
moisture, grease, etc. Under
any conditions a pig-tail is a
worthy addition to a condenser.

Plg tail Connections

Tt has been thought by some
that a pig-tail raises the effective
resistance of a condenser because
of its inductance. This i1s not so.
A pig-tail in a condenser adds
no more resistance than its own
resistance, which undoubtedly is
exceedingly small and in nearly
all cases can be neglected.

Theoretically, the capacity of a
condenser changes by reason of
an inductance, such as would be
furnished by a pig-tail, in series
with the condenser. But how
much it changes is another ques-
tion. The effect can be easily
calculated with the following re-
sults:—If we consider a o.001
uF condenser and assume the in-
ductance of the pig-tail to be
about o.or microhenry, which is
ridiculously large, the capacity at
1,000,000 cycles will change only
0.4 ,u,uF It is easily understood
that in radio tuning circuits this
is negligibly small.

Measuring the Resistance of
; Condensers
Now as to the actual resistance
of condensers and a word as to
methods of measuring their re-
sistances. Numerous variations

“of several methods have generally

been used up to date, but in-
vestigation has disclosed the fact

that few, if any, of these methods

gave reliable results. It

interesting to note that many

experimenters who have used
these methods, and who have
published results of measure-

ments made by these methods,
have never thought to check up

the accuracy of their measure-
ments by the simple process cf

measuring a known resistance.
In other words,
resistance of a condenser at the
desired wavelength or frequency,
and then measure the resistance

‘of the same condenser (at the

Jfirst measure the .
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‘denser to be measured or a

standard condenser. The resist-

ance of the standard condenser?

specially ‘constructed - for  the

'purpose, has oftenbeen supposed

small enough to neglect; in other
words, to call zero. The error
encountered by this assumption
is greater than is generally sup-

posed

that no piece of electrical

apparatus can be constructed te.

have zero resistance. Further-
more, as will be shown later,
there arc other resistances in con-
densers besides dielectric absorp-
tion, which is all that the experi-
menters attempted to avoid in
constructing these standard con-
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Fig. 3.—A curve plotted on logartthmlc co-ordinates showing the
resistance and dielectric losses in a variable condenser at different
settings.

same dial setting) in series with
a short piece of No. 32 (or
smaller) manganin wire. The
difference between these two
measurements, if the method
used is correct and accurate, will
be the resistance of the wire,
which can be checked by an
ordinary D.C. measurement on a
Whheatstone bridge. This check
is subject to several variations,
according to the whims of the
expefime'nter.

H.F. Methods

Most of the methods used, at
high frequencies, give the total
resistance of a measuring circuit
which includes a coil of relatively
high resistance, and the con-
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densers.
raised that the Bureau of
Standards has gone to great
lengths to construct speudl con-
densers with quartz or pyrex
insulation. This is done because
these condensers are often used
in making measurements at'low

The objection might be:

Common sense tells us

frequencies, under which . cofidi-

tions dielectricfabsorption is a
serious matter,

Inaccuracy

A few methods of making the
measurements directly at the high
frequencies have béen used by
many experimenters, but even in
cases where no standard con-
densers were used whose resist-
ance was assumed to be zero,
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great inaccuracy resulted from
the facf that the total resistance
of the measuring circuit was not
low enough. This may be ex-
plained in simpler words as
follows: In all these methods the
result obtained is the total resist-
ance of the measuring circuit,
including the condenser being
measured. After obtaining this,
the resistance of the circuit ex-
cluding the condenser resistance,
maust be subtracted, leaving the
condenser resistance. Thus, :f
the measurements show the total
resistance of the measuring cir-
cuit to be, say, 1.5 ohms, and the
resistance of the same circuit ex-
cluding the condenser is, say, 1
ohm, the condenser resistance
will be ’

1.§ — 1.0 = 0.5 ohm.

Now, if an inaccuracy of one-
-tenth of an ohm is made in the
determination of the total resist-
‘ance (1.5), this would represent
a precision of :

% x 100 = %7 per cent. (roughly)
An error in the value of the con-
denser resistance (0.5) of 0.1 ohm
would mean a very much lower
precision, viz.,

—5 X100 = 20 per cent,
Thus, an error of 7 per cent. in
making the measurements would
mean an actual error in the re-
sistance of the condenser of zo
per cent. which is rather large.
It is, therefore, necessary to keep
the resistance of the measuring
circuit as low as the resistance
to be measured (the condenser),
and everyone is acquainted with
the difficulty of building induct-
ances, which must be used in the
measurement, whose resistance
is very low and at the same time
accurately known.

An American Method

As a result of the objections
to the prevailing methods of
making measurements of con-
denser resistance, the writer, in
conjunction with Mr. Chas. N,
Weyl, of Philadelphia, devised a
method*® in which the inaccuracies
of the other methods are reduced
to negligible queantities.
method of checking the accuracy
explained above was applied,
indicating that the measurements
could be regarded as correct to
within o.01 ohm. The measure-
ments were made directly at radio
frequencies, without the use of
any standard condenser or any

* See Proc. I.R.KE.,, Vol. 13, No. 1, 1925.

The -

.assu,mptions that could not be

justified experimentally.
Measurements of condenser
resistance at low frequencies,
such as 1,000 cycles, are of little
value in radio. If all the resist-
ance of a condenser were attri-
buted to dielectric absorption,
then measurements at 1,000
cycles could be used to calculate
the resistance at 1,000,000 cycles,
for the resistance due to absorp-
tion decreases in the same pro-
portion as the frequency increases.
However, since the skin-effect is
negligible at 1,000 cycles, and
increases very rapidly as the fre-
quency increases, it follows that
the total condenser resistance
would bear no such simple rela-
tion to the frequency. Resist-
ances at radie frequercies com-
puted by assuming an exact pro-
portion between resistance and
frequency give ridiculously low
resistances for the condenser as
will be seen from the following.

An Example

The resistance of a condenser
was measured at 1,000 cycles and
found to be 278 ohms. Now,
assuming the direct proportion
explained in the preceding para-
graph, the resistance due to di-

electric effects would be at
1,000,000 cycles
1,000 - N
Towo000 x 278 = 0.278

or approximately o.3 ohm.

The resistance of this conden-
ser, when measured at 1,000,000
cycles by the new method, was
found to be 0.8 ohm. The differ-
ence between the two, or a haif
ohm, is due to the skin-effect in
the plates. In other words, in
this particular condenser, over 6o
per cent. of the total resistance
is due to skin-effect, while less
than 4o per cent. is due to di-
electric losses. We are, of
course, neglecting the other small
items listed above, which have
been stated to be negligible. It
is hardly likely that the resist-
ances of surfaces in contact,
soldered joints,  surface
volume leakage can be more than
about o.01 ohm, which is the
precision of the measurement.

The magnitude of the skin-
effect was found to be even
greater than this in some con-
densers. This gives rise to the
following interesting
Since most condensers have about
the same size and shape plates,
and are made of materials differ-
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ing very little in ohmic resistance,
and the greater part of the resist-
ance is due to skin-effect, it
follows that the resistances of
nearly all the condensers on the
market cannot vary very much.
Experiment has shown this to be
so. The majority of the con-
densers, including both the low-
loss and the old style types, had
resistances slightly less than one
ohm.

Thin Plates

Casual inspection of some of
the condensers also supports this
view of the subject. Some con-
densers of the old style type
which had comparatively low
resistances, were found to have
thin plates. Other condensers of
the low-loss tvpe whose resist-
ances were comparatively high,
were found to have thicker plates.
This point may be of interest to
designers of condensers, but the
writer wishes to remind them
that the evidence pointing toward
this is not coneclusive. . Further
experimentation along these linzs
is suggested. The idea, however,
is consistent with the known fact
that the skin-efiect in flat eon--
ductors having their large sur-
faces adjacent increases rapidly
as the thickness of the conductors
is increased.

Large Condensers

Larger condensers have lower
resistances than smaller conden-
sers. Moreover, the resistance
of a condenser remains Iow and
nearly constant with the dial
setting, until a setting of about
25 or 20 on the dial is reached,
at which point the resistance
begins to increase very rapidly.
At five or ten on the dial, it may
be as high as 20 ohms, even in a
condenser of the low-loss type
{see Fig. 2). This is very serious,
and it follows that condensers
should not be used at low dial
settings. The inductance coils in
the tuning circuits should be so
designed that the wavelength
range .can be covered without
using the condenser at its bottom
end. This will necessitate a
slightly larger condenser, and a
slightly smaller coil, but the
increase in efficiency will be con-
siderably increased, since we are
not only using the condenser at
positions of low resistance, but
a smaller coil has likewise much
lower resistance than a large one,

(To be concluded.)




Wireless Weekly

A

N ——
i T mn\miilrﬁiumunm
L

Random Technicalities

By PERCY W.HARRIS,M.IRE.
e
SRR

Assistant  Lditor;

HE latest reports from the

I United States indicate that
there is a tendency towards
using accumulators and home-
battery chargers for the supply of
low-tension current to sets in the
place of dry cells which have
proved such an unsatisfactory
substitute. I am glad to hear of
this, as I am sure that in this
country it is time manufacturers
ceased to talk glibly about how
easily sets can be run from dry
batteries only when dull-emitter
valves are used. It is true that
with the .06 ampere type of dull
emitter the current required is
extremely small, but this very
fact makes it unfair to talk about
dry cells replacing *‘ large, hefty
accumulators.”” A low-consump-
tion valve requires only a small
accumulator to run it satisfac-
torily, whereas the dullest of
dull emitters requires quite a big
dry cell to give a satisfactory
discharge rate. To run a single

.06 amp. valve satisfactorily re-

quires three dry cells, each at
least as large as the round cell
with which we are
connection. with bell ringing.
Then, again, it is not made sufli-
ciently clear to the purchaser that
the cost of the dry cell is no
mean item in his annual expendi-
ture. I have just been looking
over a list of dry batteries recom-
mended by one of the leading
makers for filament lighting of
dull-emitter valves. The size of
cells recommended for one or
two .06 amp. valves costs gs.,
while for two or more valves not
exceeding .3 of an ampere in all
the cell recommended (by cell
here I really mean a combination
of three cells to give the correct
voltage) costs £1.

Now contrast this with the
small accumulator which gives
adequate current in working con-
ditions. To run this particular

7°4

familiar in .
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type of valve you require two
2-volt units. One well-known
maker sells a special dull-emitte

accumulator which costs gs. per¥

cell ; thus the cost would be Tosy
for the two. It will supply three
.06 amp. valves for fifty or sixty
hours’ continuous running with-
out a recharge. Another maker
supplies an unspillable cell no
bigger than the ordinary electric
bell-ringing dry battery for 1zs.,
so that two of these cost 24s.
You can easily slip them into an
attaché case next time you are
passing the accumulator charg-
ing station, while, if you live in
a country district, you can send
them by carrier to the nearest
town without any fear of the
acid being spilled. .
Now that good small accumu-
lators are available for  dull-
emitter work, it "is definitely
cheaper to use accumulators, for
the cost of the charge is negli-
gible compared with the cost of

Our photograph shows the control room at the Hamburg station.
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new dry cells, and the dry cells
when discharged cannot be re-
covered or recharged in any
fashion.

Personally I consider one of
the great disadvantages in using
dry cells to light the valve fila-
ments is that the voltage steadily
drops and the filament resistances
have to be readjusted from time

“to time to make up for this drop.

Unfortunately, however, an ad-
justment. which is good. last
thing~ at night will be inaccurate
for the following -evening, Jas
during the night and day time
the voltage will: have recovered
Accumulators, on
the: other hand, preserve a steady
voltage until they are practically
discharged, when they have a
fairly rapid drop which gives the
necessary warning.

‘ %k *

Speaking of accumulators re-
minds me that the same old way
of rating wireless accumulators
by the ignition rating instead of
the centinuous discharge rating
still persists, Only the other day
I passed a shop which showed in
its window an accumulator
plainly labelled by the makers
‘“ Radie Battery.”” The rating
of -this battery was given as 20
ampere hours (intermittent). Its
preper rating for wireless pur-
poses is, of course, 10 hours, and
the makers know that as well as
I do. It is therefore something
in the nature of a fraud on the
public to sell them specifieally for
wireless purposes a battery which
has only half the capacity marked
upen it.
marily designed for motor-car
work, then, of course, the makers
are fully justified in marking the
motor-car ignition rating; but,
even then, the more usual prac-
tice is to mark- at the same time
the actual capacity for continu-
ous yunning.

* - %

Lately there has been a perfect
epidemic of low-frequency trans-
former breakdowns, and practi-
cally all of the leading makes
have had more than the usual
small percentage of instruments
returned. The very fine wire
used in intervalve transformers
is derived, to the best of my
knowledge, entirely from the
Continent, and apparently some
recent batches have been of
poorer quality than usual.

_an-inch. of the top.

Where a battery is pri-

The Balkite battery charger
which I recently mentioned in
these columns has now been run-
ning day and night for several
weeks, charging my own accu-
mulators.  Any battery charger
that finds its way to my house
has to give up all hopes of work-
ing trade union hours. The
Balkite is perfectly silent in use,
and is very efficient when con-
sidered from the voint of view of
running costs, and is delightfully
simple to handle. In fact, but

" for two minor criticisms, T should

be. inclined te call it the ideal
battery charger. My first eriti-
cism is that it is a very. thirsty
young animal, It is sent out
dry, and has to be filled with
accumulator acid to within half-
According to
the instructions sent out by the
makers, losses by evaporation
should be made up by a ‘‘top-
ping ’” every two or three weeks
with distilled water. Actuoally, if
it is given at all regular use (such
as charging an accumulator
every three or four days), the
level of the electrolyte falls quite
rapidly, and I think the instruc-
tions would be more useful if
framed in such a way as to indi-

caseecsong,e

A photograph ot the box referred to.

siderable handling and occasional
accidental knocks, as, for in-
stance, in experimental ‘‘ hook-
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OOD low-frequency trans-
formers are expensive in-

struments, and when they
are likely to be subjected to con-

“appeal to
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cate that topping up is required
after, say, every other charge.
Of course, this topping up is no
trouble provided the user keeps
by him a bottle of distilled water,
which is readily -obtainable from
any chemist.
* *

The second criticism relates to
the instruetions. jssued with it to
put two tablespoonfuls of Nujol
on the top of the electrolyte
when you first fill the charger.
My own experience when doing
this  was * that, - after a few
minutes’ working, the electrolyte
started to froth up and bubble,
and the froth (a horrible, oily,
dirty, sticky mess) exuded: through
the vent-plug on-to-the top. of the
container. I syphoned off' this.
oil, and found that without it the
instrument was perfectly clean and
satisfactory to use. The British
agents now tell me that they have
decided the oil is unnecessary,
and I think they are wise. In
any case, the fact that there are
no expensive replacements, and
the perfect silence of working,
more than outweigh the disad-
vantage of having to top up
fairly frequently with distilled
water.

0 000000000000000000000000000000000000000000000080000830000000R00000A00000NRIRIRIIELOIILS
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L.F. Transformer Housing

“eossnsens

*y

ups " and board lay-outs, it is a
good plan to provide safe housing
for them in order to prevent me-
chanical damage (and, incident-
ally, much chagrin). Apart from
this matter, good, large terminals
are the exception rather than the
rule on L.F. transformers, so that
a containing box built on similar-
lices to that illustrated should
many experimenters

~who require to effect quick
changing of connections. The

accompanying photograph shows
a box which has now been In use
for some time as the container

of an early type of Igranic
shrouded transformer. The con-
nections from the transformer

terminals to the terminals on the

-insulating top panel are made

before fixing the transformer in
the box, the latter being effected
by wedging in a piece of wood of
suitable thickness. The more
elaborate method - of screwing
down to the base occupies more
time and patience, and is not more
effective, C.E. L
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Transmitter

By JOHN W. BARBER.
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“AVING spent a consider-
Hable amount of valuable

time hunting among the
débris of ‘¢ disposals’’ stocks,
and also in the stores and cata-
logues of many - manufacturers
and retailers, in the ‘endeavour
to -obtain a change-over switch
suitable for short-wave work, the
present writer eventually aban-
doned the search as hopeleqs and
decided to make a switch himself
which would fulfil the require-
ments.

Conditions

A change-over switch for use

in the aerial circuit of an amateur
transmitting station must fulfil
certain conditions. Firstly, the
switch must be of reasonable

size, in order that capacity effects -
between the contacts may be as

A Change-over Switch for the

&@%ﬁ@%@@@%@@&@@@@%&%ﬁ%‘@@@&9%@&%&?@@@&%@5@@@&5‘80&3*6@&35@

In order to comply with these-
essentials, the switch shown in-
and - drawing -
which accompany this article was

the photograph

made up very quickly, once the

details had been decided upon, -
and has proved very -useful .in
operation at my own station;-

6DD.

The Arm

The arm of the switch consists
of a piece of strip copper (brass
may be used if available) 6 in.

~long by § in. wide, and may be
anything up to about % in. in
thickness. In this case, the arm
actually consists of two plieces of

copper sweated together.  This -

is - easily  accomplished by
thoroughly tinning one side of
each strip, and heating in a
Bunsen flame, the two strips

- /0"

/Coppm STRIP,

R VYT

5%

Constructional details of the switch.

far as possible miaimised. The
ordinary commercial form of
single-pole double-throw switch
is here ruled out, owing to
the proximity of its contacts.
Secondly, the arm of the switch
must be of reasonable width, in
order that there may be a good
surface for contact with the end
clips, and thirdly, there should be
a fairly substantial knob or end-
piece in order that a quick
change-over may be effected,

while terminals of adequate size
and accessibility are a sine qua

(13

non of such a *‘ gadget.” .

being firmly gripped together by
means of two pairs of gas pliers.

The Pivot

The centre pivot and end con-
tacts consist of clips, such as are
sold by L. McMichael, Ltd., with
their ‘‘clip-in”’ type of fixed
condenser, The centre pivot is
"drilled and tapped 4 or 6 B.A.,
as also is one end of the arm,
about + in. from the edge. A
suitable B.A. screw then holds
the two firmly, while allowing
‘easy swinging of the arm. A
nut mav, if desired, be placed on
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' A photograph of the switch described.
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" unscrewing.
" which may be 10 in. long by 2 in.

“permit the B.A.
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the end of the bolt to prevent
The ebonite ba:é,

wide by, 4 in. thick, is then drilled
as- shown- in the drawing, the
holes being countersunk on the
under side, ‘sufficiently deeply to
screws to lie
below the surface of the ebonite.
The holes for the terminals are

tapped 4 B.A.

Connections

Connection from the clips to
the terminals is made by short
brass strips, which may be about
+ in. wide, having suitable holes
drilled therein for the terminal
and bolt securing the clip to pass
through.

In order to comply with the
condition regarding accessibility

- of terminals, the shank of the
» terminal is screwed into the

ebonite so as to not quite pene-
trate the latter, when a nut pre-
viously run on to the shank is
screwed down tightly, thus
giving good contact. The ter-
minal heads are thus kept clear
of the clips themselves, and while
being quite easy to get at, are
maintained in good contact with
the arm.

The ends of the arm itself
should be rounded off, and a
standard ebonite knob is secured
to thé free end, as shown, by
means of a short 2 B.A. bolt
passed through a tapped hole in
the arm. ) )

Operation

In operation, it is intended
that the switch be screwed on to
the top of the transmitter frame,
the centre terminal being then
joined to the aerial lead, while
the outer clips aré connected. to
transmitter and receiver respéec-

tively.

In 'a later issue I hope to
describe a more elaborate switch,
designed to change over the
ﬁlament connections, also, through

‘“ gradual *resistances.

5
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B Staff Editor. 6 B
1 A simple method of making direct :
Ll comparisons between coils with the 5 \ ]
z aid of the signal strength measure- :
[l ments recently described in these 4 :
% pages. \\ 5
SoZououoopoououEpEREEEcEED 3 / C ]
T is, as a rule, quite early in 2 ' _ B c
Ione s wireless experlence that / >\ 5
one realises that there are / A ]

1 y =
selectivity = between ' different 5
makes of commercial plug-in 5
coils. © Since in these days 5

most of us live in fairly close
proximity to a broadcasting sta-
tion, either main or relay, from
that moment one begins to take a
great interest in the performance
of different coils, and also to
wish that there were some easy
method of deciding between dif-
ferent types.
A Common Method

The method which most of us
employ, of course, is the very
simple one of tunmg in a distant
station with some coil which we'
may regard as a standard, after
which we insert the coil regard-
mg which we desire to form an
opinion, re-tune and note the sig-

nal strength then produced
with the presence or absence of
interference from our local source
of trouble. Such a method, while
capable of giving some sort of
results, if sufficient care is taken,
is, nevertheless, extremely apt to
prove misleading, since every one
who has tried it and observed the
results really carefully will have
noticed that it is most difficult
to obtain dnvthmg ike constant
conditions in the set, and the mere
change from one coil to another
alters so many things, in addi-
tion to the change of tuning, that
much time and patience are re-
quired to obtain a really fair idea
of the relative merits of two coils.

The Human Element

A mere change from one to
the other is practically useless,
if for no other reason than simply
because most of us cannot retain
the impression of a given audi-
bility of signal for a sufficiently
long time to enable us to compare
our recollection of the previous
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The discrepancies between certam
of the points of the curves probably represent experimental erron.
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strength with that which is being
given at any particular moment.

Reaction Difficulties

The reaction control is one of
the principal difficulties, since
it is quite possible that something
like this may happen. Upon using
a coil of poor quality, it will be
found that when the set has been
critically adjusted to the verge

- of self-oscillation, a certain signal
strength is obtained, and a cer-
tain degree of selectivity. Now,
upon replacing this coil with a
much better one of lower high-
frequency resistance, the set will
at once oscillate and the reaction
control will have to be re-ad-
justed. “To do this, it will prob-
ably be necessary to make several
successive adjustments of the re-
action coil and the tuning, and
by the time this has been done
one’s memory of the previous
signal  strength has become
dulled, and, moreover, it is ex-
tremely unlikely that one will suc-
ceed in hitting exactly the same
degree of reaction that existed in
the former test.

A Simple Method -

A method whereby really com-
parative measurements can be
made, eliminating as far as pos-
sible the personal element and
such disturbing factors as re-
action, is therefore most desir-
able. Such a 'method can be
readily devised by the use of the
simple signal strength measure-
ments to which I have referred
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in recent articles, and which, with
due care, will enable one to obtain
quite useful comparative results.
One does not demand a high
degree of accuracy in the method
which is to be adopted for this
type of measurement, since it is
merely desired to compare one
coil with another, and to decide
which is the better from the point
of view of selectivity. 1 have
found the method in question to
give extremely valuable results,
provided that the necessary pre-
cautions are taken, and I think
the following account of the exact
method of procedure will be found
useful by those who possess a
suitable milliammeter for the re-
petition of the experiment under
their own particular conditions.
Obtaining Curves

The actual method is extremely
simple, consisting in the record-
ing of the signal strength read-
ing of the milliammeter in the
plate circuit of the Moullin circuit
valve, upon condenser readings
on either side of the exact read-
ing for resonance with the local
carrier wave.. Upon either side
oi the correct tuning position sig-
nal strength will, of course, fall
off, and if these readings are
piotted against the dial reading
expressed in degrees it will be
found that a resonance curve re-
sults, from the shape of which use-
ful information can be obtained.

Constancy Essential

As a series of readings are re-

quired, these measurements are
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somewhat more difficult to make
than those involved when simply
comparing the wsignal strength
given by one coil with that of
another, where only two measure-
ments are involved, since in the
case of the resonance curves a
whole series of values must be
read, perhaps from 12 to 16 in
number, and during this time the
signal strength must be main-
tained constant if a true result is
to be obtained. Great care
should, therefore, be taken in
checking the ** zero signals”™
reading of the milliammeter . be-
tween each reading which is to
be recorded, to see that no varia-
tion has taken place in the anode
current of the valve and, fur-
ther, it is usually best with any-
thing except the newest and
largest of high-tension batteries
to run this valve at its normal

anode current for perhaps half an

hour before the experiment is
done, in order that the battery
may settle down to a steady out-
put voltage.  Of course, one is
still at the mercy of actual signal
strength variations from the dis-
tant station, and these are at
times extremely troublesome in
my own case. I believe that my
troubles are mainly due to a very
persistent local user of strong re-
action on the London station,
who renders my wireless exist-
ence a very unhappy one in a
variety of ways, none more try-
ing than this interference with

my signal strength measure-
ments.  Fortunately, he appears

to be a believer in ‘‘early to bed,”
and several times recently I have
been able to find a steady period
by watching the signal strength
during the evening, and noting
that the wild variations which he
produces finally cease quite sud-

Our photograph shows the mast at the Hamburg broadcasting station,
transmissions from which are received at good strength in this country.
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denly  somewhere about 10
o'clock, leaving me a short undis-
turbed period in which to get
some results recorded. For ex-
ample, the results expressed in
the three curves accompanied in
this article were all obtained in
great haste between my tormen-
tor’s bedtime at a quarter to ten
and the closing down of the local
station at 10.30.

Preliminaries

Since the measurements must
be carried out with a constant
signal strength, it follows that
they must be done as rapidly as
possible, and it is advisable to
adopt this procedure : Insert the
coil upon which measurements
are to be made, note the con-
denser reading for resonance, and
then. vary the condenser above
and below this value, recording
the value at which the signal
strength is reduced to one-half
upon eitherside. Having done this,
make a table of condenser read-
ings, giving the reading at every
two degrees between the extreme
values which I have mentioned
and every five degrees for a fur-
ther 20 degrees upon either side
of these two points.  Arrange
so that you can write
against each one the equivalent
signal strength when the conden-
ser is set to that particular value,
so that with the table ready for
use all you have to note down are
the actual signal strength read-
ings. The experiment itself may
therefore be carried out with con-
siderable rapidity, and one has a
much better chance of obtaining
a fairly accurate result if one
takes every possible precaution to
facilitate the work when once it is
actually started. '

Use of a Standard

It is a simple matter to plot the
resonance curve of a single coil
in this way, but what one aims
af, in most cascs, is a compara-
tive result, and, therefore, it is
necessary to use some sort of a
standard.  On many occasions,
no doubt, one wishes simply to
compare one coil with another,
usually of the same number of
turns, and, therefore, one may
simply plot two resonance curves
on a single piece of paper, and a
valuable comparison will result,
When the sets of figures have
been obtained for the two coils,
the appropriate curves are plotted,
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recording dial readings hori-
zontally, and signal strength ver-
tically and the two curves are
then examined. It will perhaps be
found that one is perceptibly
steeper and sharper pointed than
the other, and this represents the
coil of greater selectivity, or, in
other words, sharper tuning.
Testing in the Aerial Circuit

Probably the easiest method of
obtaining a resonance curve for
this coil is to place the inductance
in the aerial circuit with the aerial
tuning  condenser in  series,
assuming that a tuning condenser
of fair size is used (.oco5 #} or
larger), since the shape of the
curve and its steepness will -de-
pend to some extent upon the
particular reading of the conden-
ser at which resonance occurs,
and, therefore, it should be made
a rule only to compare coils whose

_dial readings for maximum signal

strength are fairly closely the
same, such as those illustrated in
the accompanying diagram. This
condition is usually quite easy to
realise in practice, since one is
generally comparing two coils of
equivalent size of different makes.
Coils of Differing Size

If, under unusual conditions, it is
desired to compare the sharpness
of tuning of two coils of some-
what different sizes, one has the
choice of two metheds, the first
being to strip off a few turns
from the larger coil, which is not
perhaps a very desirable proceed-
ing. The second is to make a
standard coil, for example, one
of the cross coils which I de-
scribed in a recent issue, of
the same size as the larger coil,
plot the resonance curve of this
standard and the large coil, then
strip off turns from the standard
until it becomes equal in tuning
value to the smaller coil which is
being tested, and again plot the
two resonance curves. Four
curves will then be obtained, two
of which are to be regarded as
standards, and quite a useful
comparison can be made.

Square-Law or-Plain Condenser

Another factor which seriously
influences the shape of thé curve
is the actual type of variable con-
denser employed, viz.,, whether
it is of the square-law tvpe or
the ordinary plain type. In either
case the curves will be somewhat
distorted in the sense that they
will be steeper upon the side to-

wards the smaller condenser
readings, and flatter upon the
other side, as shown in the
accompanying diagrams, Thigis
inevitable, and does not indicate
any errors in measurement, while
the distortion is much less in the
case of a square-law condenser.
A square-law condenser is there-
fore preferable, while if the
measurements were done in a
loose~coupled secondary circuit a
much better degree of symmetry
would be obtained, but the ex-
perimental difficulties here are
much greater. I hope to deal
with some points of this nature at
a later date in considering various
factors which affect the selec-
tivity of a loose-coupled receiver.
Three Commercial Coils

The actual curves illustrated
are those of three commercial
coils, coil A being wound with
No, 30 d.c.c. wire by a method

Wireless Weekly

which produces a fairly high self-
capacity, the whole winding
being impregnated with insula-
ting varnish.  This coil s
mounted upon one of the poor
quality plugs which I referred to
in my first article upon coil
measurements.  Coil B is the
commercial standard which 1
have referred to upon a number
of occasions, while Coil C is a
paitern which I have found of
quite high efficiency, giving,
as it does, an equal signal
strength reading when com-
pared with the commercial
standard, only falling short
slightly in the matter of selec-
tivity., It will be observed that
its curve is just a trifle less steep
than that of the standard. (It is
interesting to note that this coil
is wound with a decidedly thicker
gauge of wire than the standard,
vet its selectivity is not so good.)
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LTHOUGH at one time it
Awas thought that one of the

connections to the crystal of
a crystal detector should be over
a large area and very firm, there
are now crystal detectors on the
market in which both connections
consist of fairly light contact by
means of two whiskers. In spite
of this, where the ordinary crys-
tal detector with cat-whisker and
cup is used, it is best to keep to
the old method and have a good
contact over a fairly large area
of the crystal as the cup side
connection.

Cups
Cups which have set screws
do not provide the = desired

large contact surface, although
they avoid the risk of spoil-
ing the crystal by overheating
it when fixing with molten
metal.  With this type of cup
the crystal should first be packed
in tightly with silver paper or tin-
foil, and the set screw or screws
then tightened. ~ If the ordinary
tvpe of crystal cup is used, the
crystals must on no account -be
fixed in with ordinary solder,
ar the heat will almost certainly
injure the sensitiveness of the
crystal,.  What is known "as
Wood’s metal, which has a very
low melting point, should -be
used, and even with this it is
necessary to exercise care. The
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Securing Crystals in their Cups

.
[ Yy Y Ly e T T T Y R P T Y PR YT Y S AT DY YR S PRV T T Y 1Y

seeeesees

cup should first be filled with the
metal by placing a small piece in
it and heating over a very small
gas flame or against a soldering
iron. Allow the fused metal to
set, and fix the crystal by pushing
it against the Wood’s metal with
a pair of tweezers, at the same
time applying a little heat.  This
is in order to avoid heating the
metal to a higher temperature
than necessary. The source of
heat is removed immediately the
crystal sinks into the metal. It
is best to aveid so-called plastic
metals, as these, as a rule,. con-
tain a certain proportion of mer-
cury, which is very injurious to
some crystals, “A. 8. C.

Are You Oscillating ? ¢
sessevescsscssnsnsssesnsstassentebusssnes
’.I'\ HERE is still a ot of oscil-

. lating "to be heard on the

ether at nights in spite of
al] that Captain- Eckersley has
had to say on this subject.

Perhaps the best method of tell-
ing. whether a set is oscillating
is to dab one’s wetted finger on
the aerial terminal, and to see if
there is a loud plock as distinct
from a small click in the ’phones.

Out of sympathy for one’s fel-
low-listeners one should always
try to avoid. oscillation by keeping
the reaction coil well away from
the coil to which it is coupled.

.

-
.
.
.
.
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Fig. 1.—This new crystal-valve circuit may readily be connected
up on the Omni receiver.

N interesting valve-crystal
Acircuit recently evolved by

Mr. John Scott-Taggart is
that given in Fig. 1. The circuit
was first described in the March
issue of the Wireless Constructor
urder the title of ©“ A New Crys-
tal-Valve Circuit,” and although
it is not claimed that the results
obtainable equal those from a
good single-valve reflex receiver,
it is certainly an improvement on
the ordinary crystal and note-
magnifier circuit. It will be seén
that the Fig, 1 circuit resembles

quite closely the last mentioned,

the chief differences being the pro-
vision of a reaction coil Lz and
the inclusion of the aerial coil L
ia the anode circuit of the valve.

The Working of the Circuit

The high-frequency oscillations
from the aerial are tuned by the
aerial coil L1 and variable con-
denser C1-of .coog uF capacity.
Rectification is carried out by the
crystal detector D, the resultant
low-frequency currents travers-
ing the primary winding Tr1 of
the inter-valve transformer T1
T2. The secondary winding Tz
is connected between the grid
and filament of the valve, the
¢oil Lz being disregarded for the
moment. Amplified low-fre-
quency currents appear in the
anode circuit of the valve, and by
virtue of the fact that we have a
coil L1 in the anode circuit of the
valve and also one (L2} in the
grid circuit of the valve, a reac-

tion effect will be obtained by
bringing Lz up to Lr and re-
tuning on Cr1; it must be remem-
bered that unless Lz is connected
the right way round, no increase
in signal strength will  be
observed,  The value of C3 is
rather critical, and for best re-
sults should not exceed .co03 uF;
if possible it should be eliminated
altogether. It will be found,
however, that the circuit oscilla-
lates less freely as the value of
Cz is decreased.

Wiring Up
The circuit may be wired on

R —_————
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A New Valve-
Crystal Circuit

on the

the Omni receiver in a very short
space of time, the following con-
nections being required :—

51—17 451
1718 17—20
26—25 28—21
25—31 25—22
31—39 29—l
4723 29—48
23724 3—30
32—40 3041
40—352 33—I2

Coil Sizes

With the particular wiring
adopted, the centre fixed socket
of the three-coil holder on the
side of the cabinet is that into
which the aerial coil must be
plugged, a suitable size being a
No. 35 or a No. 50 coil on the

A section of the power plant used to supply power for the Hamburg

broadcasting station.

710
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An interesting experi- |
mental circuil using ¢
one valve which users |
| of the Omni Receiver
. will be able to try out
without difficulty.

8 B8 8
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usual  broadcast  wavelengths.
The front moving socket of the
same holder is wired for the re-
action coil, and a No. 75 coil
should be inserted for the wave-
lengths mentioned.

Chelmsford may be tuned in
with a No. 150 coil in the aerial
socket and a No. 250 for reaction.

Operating the Circuit

The circuit should first be
treated as an ordinary crystal de-
tector and note magnifier circuit,
the two coils in the coil-holder
being. kept well apart.  Adjust
the crystal detector roughly and
tune with the centre variable con-
denser Cr. If no signals are
heard, it 1s necessary to reset the
crystal detector and tune again

A photograph taken from the top of one of the 820 ft. masts at the Hill-
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antil a sensitive point on the

crystal has been found. Now try
the effect of moving the reaction
coll towards the aerial coil, with a
subsequent readjustment of Ci.
If no increase in signal strength
is noticed, the connections to the
reaction coil probably require to
ba reversed. This is effected by
disconnecting the leads zo—q1
and 33—12 and joining 30—33
and 12—41.

No Oscillation

Should it be found that the set
will not oscillate no matter which
way round the reaction coil is

ot |

morton wireless station, near Rugby, showing the interior of the mast.
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connected, an increase in the
capacity of the condenser C3 will
help matters. A value of .0003
#F in place of the .ooor pF con-
denser at present in circuit is
obtained by disconnecting 303
and 11—29 and joining 30—iI9
and 29—z27. Different sizes of
reaction coil should also be tried.

An Important Experiment

It cannot be said that the cir-
cuit has been given a fair trial
until the effect of reversing the
connections to both primary and
secondary windings of the low-
frequency transformer have been
noted.

The connections to the secon- -

dary winding may be reversed in
the following manner :—discon-
nect the leads 20—48 and 30—q1,
and join 29—-41 and 30—48. The
primary winding is reversed by
disconnecting 28—21 and 22—25
and joining 22—28 and 21—a25.
Of course, the original connec-
tions should be reverted to if
found to be superior.
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Readers should note that the
station referred to in the first
paragraph on page 670 of our
last issue should read CNRA.
This station is at Moncton, New
Brunswick, and belongs to the
Canadian National Railways.
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| A NEGADYNE DUPLEX

By A. D, COWPER, M.Sc., Staff Editor.
A further development of the *“ Negadyne ”’

7

%
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The crystal detector is placed
in series with the primary of a
step-up L.F. transformer, as
usual; the low-frequency im-
pulses are then apphed to' the
outer controlling grid in a com-
mon and very convenient manner
via a radio-choke and behind the

Fig, ——Illustrat;ng the “ Nega- usual small”’ gfld LOI’langel,
% dyne’” arrangement. % giving what is often described as -
:/: - " :// I X I 1 » f 1
) 'A:',;:\\: the *‘ paralle method of dua

HE Numans oscillator, or
l “ negative resistance ”’
four-electrode valve circuit,
as adapted by the writer recently
for use as a receiving circuit with
controlled reaction, under the
name of the ‘‘ Negadyne,”” and
published in Wireless Weekly,
Vol. 5, No. 12, lends itself to an
exceedingly simple and easily-
controlled duplex or simultaneous
amplification circuit, rather along
the lines of a dual amplxﬁcatlon
circuit worked out by the writer
some time ago for the De Forest
Ultraudion arrangement.

The Negadyne

b4

In the ¢ Negadyne ’’ we have
one tuned oscillating circuit
which acts at the same time as
a grid cireuit in relation to the
outer grid, and as an anode cir-
cuit in relation to the inner grid.
The latter is really acting as an
anode all the timeé, a very appre-
plate current flowing
through the tuning inductance
from the small H.T. battery and
between the filament and inner
grid (Fig. 1).  Accordingly we
can utilise this grid-tuned circuit
to supply the high-frequency
energy to a crystal detector cir-
cuit placed across it, as in the
Ultraudion dual circuit and as in
an early type of dual circuit
which used a triode in a more
conventional manner. The actual
¢ plate '’ circuit then. contains
only - the telephones, and no
second tuned circuit is needed,
which  greatly simplifies the
operation of the receiver.

feed (Fig. z). A negative grid
bias is given as usual by a small
grid battery connected to ‘‘ 1.S.”’
and to the L.T. minus.  The
value of this grid bias, which
is more than usually critical here
for the circuit to operate at all,
varies from about three to five
volts, negative, and must be de-
termined by "actual experiment
with ‘a tapped grid battery and
with the particular four-electrode
valve and H.T. value used. The
Hellesens nine-volt unit, tapped
every single cell, is convenient
here.  The radio-choke is the
usual No. 250 plug-in coil, or a
narrow slab-coil of 300-400 turns
of fine wire, efc.
potential, common to the outer
plate and inner grid, is conve-
niently from 12 to 20 volts (three
to five flash-lamp batteries), de-
pending on the valve used. With
a Dutch pattern four-electrode
valve, 16 volts H.T. and four
volts negative grid bias operated
well in conjunction with a good
galena detector.

Condenser

On trial, it was soon noticed
that there was no advantage
with this circuit in using a small
series aerial condenser over the
belt from just below 300 metres
to 500 metres, where most of the
interesting transmissions are to
be found, but there was a very
noticeable improvement when
really low-resistance inductances
were substituted for fine-wire
ones. A low value of parallel
tuning capacity also introduced
difficulties in controlling oscilla-
tion: a relatively large A.T.C.,
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The anode -

n “‘ Wireless Weekly,” Vol. 5, No. 12. % .
%
LAt Gt
The Crystal e.g., 0005 uF maximum, seemed

best in this circuit.

Actual results observed thh a:

low-loss 28-turn basket-coil of
No. 14 SSW.G. d.c.c. wire, in~
ternal diameter 2 in.—the stan-
dard primary coil recommended
in connection with loose-coupled
circuits, i.e.~~as A.T.I. in con-
junction with a .ooog uI¥ parallel
tuning condenser, or with a’ No.
40 Lissenagen coil for the higher
range; on a low 7o-ft. single-
wire country test aerial on a very
damp, foggy night, were dis-
tinctly encouraging. Of course,
all the main B.B.C. stations (ex-
cept’ Chelmsford) were heard,
being tuned in with ease and at
a strength which made it a simple
task to check up the transmis-
sions from the programme as
well as by the usual wave-meter
check, and Madrid, of the Con-
tinental stations, at good, steady
signal strength; but, in addition,
at least half-a-dozen of the relay
stations were recognised, and
selectivity was sufficient to allow
both: Cardiff and Manchester to

Gauena
DETECTOR

N\

Lowresssricol\ 1S, V
28 -40. TURNS. \ "N 12-20¥._ 4.

b L TRANSFORMER
= /5. RATIO.

Fig. 2.—A dual amplzﬁcatuon

‘“ Negadyne *’ circuit. )

be read and enjoyed (though, of
course, not loud with the single
valve and poor aerial) through
London’s transmission only 33

miles away. Aberdeen came
through unusually clearly; a
steel-guitar  performance and
later on a band selection of
familiar dance-tunes were enjoy-
able enough to cause an appreci-
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able waste of the observer’s time
in stopping to listen to them, and
there was no Morse interference
here, whilst 2L0O was easily
readable on the L.S. at six feet.
The adjustment of the filament
resistance is quite critical, as in
all Negadyne circuits, for this is
the sole reaction control. It is,
however, less critical than usual
with this dual circuit, on account
of the broadening effect of the
heavy crystal damping. Experi-
ment showed that serious inter-
fereace could be caused with a
neighbouring  receiver whose
aerial was adjacent to that of the
Negadyne duplex if great care
was not taken in tfuning-in to
avoid oscillation close to the
wavelength of the transmission;
the receiver should be worked
well below self-oscillation and the
point at which buzzing com-
mences, and the crystal should
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An Efficient Cat-Whisker
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A GOOD deal has Dbeen
W written in connection with

‘“ cat-whiskers,” and still
more about crystals, and,
certainly, a little experiment-

ing with these is always advis-
able when it is desired to obtain
the utmost signal strength from
any crystal receiver. There is
now such a very large number of
crystals on the market (chiefly of
the ¢‘ite’’ variety) that some
slight hesitation on the part of
the would-be purchaser of a new
crystal is not unnatural. Actu-
ally, however, there is not a great
deal to choose between the numer-
ous well-known brands, which
are mostly of the synthetic galena
type.  Assuming, then, that a
good galena crystal has been
secured, a point of very great im-
portance is the selection of a suit-
able cat-whisker. A cat-whisker
is sometimes provided with the
crystal purchased, but in some
cases is too thick and stiff for
satisfactory manipulation.

. A whisker which the writer has
found as good as any is that illus-
trated at B in the accompanying
figure, its chief advantages being
the ease with which a suitable
point on the crystal is found and
the subsequent stability of the ad-
justment. The secret lies chiefly
in the gauge of the wire, a single

not be reset whilst tuned in to
the local broadcast. This applies
to almost any dual circuit using
reaction. The tuning will be
found to be extremely sharp.

Experiment

No advantage was found with
this circuit, as is sometimes the
case with powerful dual circuits,
in the use of the more stable
carborundum tinned iron com-
bination in place -of the ordinary
galena cat’s-whisker detector.
A fine, steady setting is required.
The direction of connection of the
primary of the L.F. transformer
is a matter for experiment to get
that combination which gives the
least tendency to buzz as the
filament is brightened. It:should
be possible to search with in-
ciplent oscillation, but without a
buzz or whistle, by careful ad-
justment .of filament temperature.

PIYRIIITIT YT Y
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strand twe and a half inches long
being taken from a piece of
rubber-covered flexible .copper
wire such as that used formaking
connections to coil-holders, etc,
The shape is also important, the
figure showing. quite clearly how
this is obtained. First clean the

copper strand carefully with fine
emery paper ; then wind the wire
in a regular manner round an
evenly-sharpened pencil point as
SPIRAL oF For S Turms
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i  An Effective Lead-In.
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N improvement on the
Ausual type of home-made

lead-in insulator, in which a
2 or 4 B.A. threaded rod passes
through an insulating tube, a ter-
minal being fitted to each end, is
the arrangement illustrated in
Fig. 1.

All that we require for this
lead-in are a piece of ebonite,
13 in. by 1% in. by %-in.; a 4
B.A. terminal, four wood screws,

°
.
.
.
.
.
.

Fig. 1.——,Illus.tratz'ng the principle
of the lead-in.

and a small piece of half-inch

Jaryr.

diameter insulating rod. Fig. 2
shows how the piece of ebonite is
drilled, the terminal being
fastened securely in the centre.
Unless you are unable to solder,

.the terminal shank should be filed

down, as in Fig. 1. The next
step is to drill through the win-
dow frame a hole } in, in dia-
meter in the position through
which it is desired to bring the
lead-in wire. Before bringing
the latter through the hole, slip
on the piece of msulating rod (if
a hole is not already drilled
through the latter, one of suit-

5—/566\—

Details of the cat-whisker.

illustrated, after which the
whisker may be easily removed.
The ends may now be cut down
to suitable lengths, the finished
whisker being shown at B. The
smaller end, of course, engages
with the crystal.

Finally, do mot forget to brush
the tip of the whisker occasion-
ally with emery paper, a clean
peint being essential for loudest
results. .

C. E. L.
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Fig. 2.—Constructional details.
able size should be made), after
which the wire may be brought
through the frame and soldered
carefully to the terminal shank.
Alternatively, the join may be
made with the aid of lock-nuts.

Now screw the ebonite to the
window frame, as in Fig. 1, and
gently tap the piece of insulating
rod into position. A little putty
applied at the point Y completes
the job.
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A Multi-purpose High-Frequency
Amplifying Unit

By C. P. ALLINSON.

[0SO OO0 OO0

plifying unit is a most useful
instrument to have on
hand, for it can be attached to
any existing detector unit in
Now,

3— HIGH-FREQUENCY am-

order to extend its range.

g}

giving of directions for connect-
ing up various circuits. In order
to usc this amplifier with a crystal
detector two terminals have been
provided at T4 and Ty so that
one may be used with tuned anode

The underside of the panel. The placing of the compornents is made
clear by this photograph.

most receivers already have
tuning - arrangements incor-
porated in them, and it was there-
fore necessary to design the fol-
lowing set so that a receiver
using any kind of tuning arrange-
ments may be used with it, while
it may also be used by the experi-
menter who has a detector unit
separate from hig tuner.
Necessary Conditions

First of all, it was necessary
that it should be possible to use
either tuned anode or tuned trans-
former coupling, and therefore
provision was made to allow of
this being done. Fig. 1 shows
the circuit diagram, in which the
terminals have all been given
letters so as to simplify the

amplification; In certain cases
explained later tuned transformer
coupling may be used with a
crystal receiver.
The Design

The complete unit is shown in
the photograph, and it will be
seen that the lay-out is sym-
metrical and pleasing. In front
are the two tuning condensers,
between which is the potentio-
meter- which will be found of
great use for controlling oscilla-
tion. Behind this is the filament
resistance, which is of 30 ohms
resistance, so that a dull-emitter
valve can be used if desired,
while the wire is heavy enough to
carry the current necessary for
working with the more usual

February 25, 1925

bright emitter valve.  Behind
this filament resistance is the
valve-holder, which is of the anti-
capacity type, the same type
being used for the high-fre-
quency transformer socket which
1s placed to the left of it, while on
the right is a coil socket for use
with tuned anode. An “ on-
off 7’ swifch is fitted so that the
set can be left correctly adjusted
and switched off without altering
the setting of the filament resist-

This photograph shows the-unii
The anode coilis co

A view of the set without coils

layout wil
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connected to a crystal receiver.
pled to the aerial coil.

February 235, 1925

ance. The two coil-holder has
the fixed socket connected to
carry the tuning coil L1 while the
leads from the moving coil-holder
are brought to two Clix sockets.

Components

Following our usual practice,
we give a complete list of the
parts needed to construct the set,
and not only is the actual name of
the component given, but also
the manufacturer’s name for the

or valve. The carefully planned
be observed.

Wireless Weelly
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Many difficulties had to be overcome before the

set described in the article below was completed

as it had to be suitable for use with nearly any
receiver.

1 OO0 OGO O OO OO OO O OCS SO OO OOOOOOOC ]

benefit of those who wish to copy
the receiver exactly.  Provided
that good quality components are
used, it is not, of ‘course, neces-
sary to employ the particular ones
mentioned.

1 Ebonite panel, 12 in. x8 in. x
1 in. (Paragon).

1 mahogany case to fit the
panel, 5 in, deep (Agar).

Square tinned bus-bar and
rubber-covered flex for making
connections.

Construction

If guaranteed ebonite is used
{and this can now be obtained
from most dealers) the panel can
be marked out and drilled with-
out further delay; otherwise the

Taken at an angle, this photograph shows the relative heights of
the leads.

2 variable condensers, .oc05 ul¥
square-law (Jackson Bros.).

1 H.F. plug in transformer for
B.B.C.  wavelengths  (Burne
Jones).

1 30 ohm filament resistance
(Shipton).

1 potentiometer (Shipton).

2 anti-capacity valve-holders
(H.T.C., type C).

1 on-off switch. (A two-way
Lissen pull-push has been used.)

1 2-coil-holder (Burne Jones,
type L).

1 single coil-holder.  Panel
mounting (Burne Jones).
14 nickel terminals (Burne

Jones).

1 fixed condenser .ooo1 uF.

1 fixed condenser .oo5 uF (both
Dubilier).

6 Clix (Autoveyors).

1 packet Radio Press panel
transfers,
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panel should first be rubbed down
on both sides to remove the shiny
skin with its attendant risk of
leakage. No. o glass paper may
be used, rubbing in one direction
all the time. The panel having
been marked out, time will be
saved if all the holes of the same
size are drilled at once, irrespec-
tive of their position on the panel,
lastly countersinking those that
require it from the front of the
panel.  Next apply the panel
transfers where they are required,
and if the panel has been sand-
blasted or matted it will require
rubbing over with a soft oily rag
to restore its deep black lustre.
The components may now be
mounted on the panel and the
connections made as in the wiring
diagram. The back of the panel
photographs show the relative
heights of the various leads, and
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will assist in getting the correct
sequence, the connections nearest

tor the panel being put in first,
the next higher ones following,
and so on. It cannot be empha-
sised too often that on the high-
frequency side of a receiver all
leads carrying H.F. currents
should be well spaced, and where
they cross should do so as near a
right-angle as possible.  The
connections shown for the high-
frequency transformer will be
correct for using Peto Scott,
McMichael, Ediswan, Burne-
Jones, and one or two other
makes.  With certain makes it
may, however, be necessary to
alter the wiring so as to agree
with the maker’s instructions,

Tuning

Various forms of tuning can be
employed with this unit, and are
as follows :(—Aerial to C.A.T.;
A2, E and T1 strapped together
and connected to earth gives con-
stant Aerial Tuning, Aerial to
Az, with E and T strapped to-
gether and connected to earth
gives series tuning, while parallel
tuning is ebtained by connecting
the aerial to Ar; A2, E and Tx
being connected together and to
earth. If desired, loose-coupled
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this case - oscillation can then
be controlled by means of the

tuning may also be used by
plugging the aerial and earth

leads into the two Clix sockets potentiometer. If direct-coupled
- ——- *D
£ CLrx. L T HT.

e
I

\
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Fig.1.~The circuit diagram of the unit shows how different schemes

of connections have been allowed for.
which go to the moving coil-
holder and connecting terminals
A2, E and Tr together. In

tuning is employed  reaction
effects can. be obtained in two
ways, either by connecting a coil

S it SR

!
3
i

|

Fig. 2—This dimensioned drawing of the panel layout is exactly to scale.
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Ls plugged into the moving coil-
holder, in the plate-circuit of the
detector valve, if one is" being
used, or by using a fitting con-
sisting of a coil plug with two
leads to the ends of which Clix
plugs are connected. These are
plugged into the two sockets
going to the movirg coil-holder,
the plug being placed in the tuned
anode coil socket L2. By this
means the tuned anode coil can be
variably coupled to the aerial coil,
reversing the leads being easily
done in order to ensure that the
correct reaction  effect be
obtained.
Connecting Up

The form of high-frequency
amplification to be used will
depend on what form of tuning is
used in your receiver. If a vario-
meter is employed, tuned anode
must be used. It should be
noted here that a wvalve receiver
using variometer tuning is not
suitable for use with this unit
without making certain altera-
tions to the receiver, as otherwise
the high-tension battery will be
short-circuited. We will assume
that we wish to connect the unit
to a crystal receiver employing a
variometer for. B.B.C. short
waves. The aerial earth connec-
tions will be made according as

to what form of tuning it is
desired to employ and the correct
coil plugged in. The aerial and
earth terminals on the crystal
receiver are now connected to
terminals Tg and T4 respectively.
No coil or transformer will be
needed, as the variometer
meter will provide the necessary
inductance, but as the wave-
length range of a variometer as
usually used for the reception of
broadcasting is not big enough
for use in the anode circuit, the
condenger Cz will be required
across it, and should be put in
circuit by means of the Clix pro-
vided for that purpose. 1If it is
wished to obtain reaction effects,
a small coil Lg can be put in
series in the plate circuit of the
valve by means of two leads ter-
minating in Clix connected to
terminals Tz and T3 and plug-
ging them into the Clix sockets
which go to the moving coil-
holder, otherwise T2 and T3 must
be shorted. When using re-
action it may be found desir-
able to use C.A.T. to allow

as small a reaction coil as
possible in the anode circuit.
Next the L.T. battery will

be connected. to L.T.+ and
L.T.~, and the valve switched
on to the correct degree

Wireless Weekly

of brightness by means of the
filament resistance. If the valve
lights all right, the H.T. battery
may be connected next and the
local station tuned in. If reac-
tion is being used the reaction
coil should at first be kept well
away from the aerial coil, and
then when the best setting for
tuning condensers and crystal
have been found, if reception is
faint the reaction coil miay be
slowly brought up to the aerial
coil retuning on the condensers.
If the signals do not get
louder the two Clix from ter-
minals Tz and T3 should be
reversed so as to obtain the
correct reaction effects.
Tuned Transformer

If the crystal receiver uses a
plug-in coil and wvariable con-
denser for tuning it can be used
either with tuned anode or tuned
transformer coupling. If the
former is used, connections will
be as before, and if a coil is
already in position on the re-
ceiver, no coil will be required in
the tuned anode socket Lz, Other-
wise a No. 50 or 75 coil will be
plugged into this, according to
what wavelength it is wished to
receive,  Only one tuning con-
denser will be required across

‘this coil, and therefore the Clix

‘->HVI +

Fig. 3—No difficulty should be experienced in wiring the unit if this diagram is carefully followed.
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by means of which Cz2 is con-
nected into circuit can be with-
drawn from its socket and the
tuning condenser on the crystal
-receiver employed. - The tuned
anode coil can be coupled to the
aerial coil if it is desired by means
of the fitting previously
described. It will be noticed
that any alteration in the coupling
between the two coils will alter
T3, ofherwise T2 and T3 must be
shorted. -

To use tuned transformer
coupling remove the plug-in coil
from the crystal set, connecting
the aerial and earth terminals of
the crystal receiver to T6 and
L.T.+ respectively, the secondary
being tuned by means of the con-
denser on the crystal receiver.
The condenser C2 will in this case
be cut-out of circuit by means of
the Clix, and the high-frequency
transformer will be inserted into
its socket, no coil, of course,
being used either in the tuned
anode socket or on the crystal
receiver itself. Reaction effects
may be obtained as before by
coupling a coil to the aerial coil
by means of the terminals Tz and
T3, otherwise T2 and T3 must be
shorted.

H.F. and Valve-Detector

If a receiver employing a valve
detector is to be used we may
employ transformer coupling, and
assuming that the receiver uses
single circuit tuning and we wish
to use H.F. transformer coup-

ling, the aerial terminal of the

valve receiver will go to T6, the
tuning coil will be taken out of
its socket and the high-frequency
transformer inserted into the
amplifier unit.  The high-fre-
quency tuning condenser Cz will
be disconnected by means of the
Clix and the tuning condenser on
the receiver unit used to tune the
secondary of the high-frequency
transformer. Reaction may be
obtained from the plate circuit of
the detector valve by connecting
two leads with Clix on the ends
in the reaction socket of the
detector valve and plugging the
Clix into the two sockets which
go to the moving coil-holder on
the unit.  The L.T. and H.T.
connections from the unit should
be taken to the battery terminals
of the valve receiver.
A Reflex Circuit

In this case all that is
needed besides a crystal re-
ceiver is a low-frequency trans-

former and a small fixed con-
denser of .ocoos5 or .oot pF
capacity. The crystal receiver
will be connected to the high-

frequency amplifier as previously

described and the telephone ter-
minals will be connected to the

_primary of the low-frequency

transformer. The secondary of
this will be connected to E and T1
without the link, so that OS goes
to E, the fixed condenser being
connected across OS and IS, (It
may be found an advantage to
apply a small extra negative
potential to the grid of the valve,

Fig.4.—The plug fitting.

in which case a small dry cell of
1%-3 volts will be connected be-
tween IS and Tr with its negative
pole to IS.} The telephones will
be inserted in the plate circuit by
connecting the leads to T2 and
T3, the link being removed.
The earth connection may be
connected either to T1 or E, but
on the writer’s aerial earth system
the best results were obtained on
E. It should be noted here that
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Holding Panels
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y HEN one is drilling a
panel and there is no one
handy to hold it, difficulty

is often experienced in keeping
Mars

Zal

Masws

The idea illustrated.
it still. It is a distinct nuisance
when coming to the end of a hole
to have the panel suddenly swing
round, and if there is a polished
surface to it this will probably
be scratched.  The following
718
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the effect of reversing the leads
to IP and OP should be tried as
well as various forms of aerial
connections to see which gives
the best results.

Some Remarks

A few remarks on the opera-
tion of this receiver may not come
amiss here, as a fair amount of
skill is required to get the best
results from a high-frequency
amplifier. If it is found that
the receiver goes into oscillation
with a * plop,” whether on
moving the reaction coil or the
potentiometer, adjust the H.T.
and L.T. till this condition is
eliminated. You cannot get the
best results unless you can con-
trol reaction exactly.  ‘Greater
amplification is not  always
obtained with the slider of the
potentiometer right over on the
negative end of the winding.
Find out which is the best point,
and always work as near to that
as you can, remembering that the
more negative potential you can
use the better. When using
tuned anode the grid-leak on the
detector valve should be con-
nected between grid and positive
L.T., and this position is also
desirable for transformer coup-
ling. Tuning the anode circuit
with this arrangement should be
done with the condenser Cz2, the
condenser in the valve receiver
being set to zero.

{4 test veport upon the work-
ing of this unit will be given in
our next issuc.)

ssescesesese

method of holding a panel while
drilling is very effective and
simpile,

The panel is laid on a picce of
wood about 1 in. thick. If it has
a polished surface a picce of
tissue paper is placed between it
and the wood. Four 1-in. wire
nails are now required. One of
each of these is knodked into the
wood for about & in. close up to
each side of the panel. The nails
to two adjacent sides should be
placed about 1% in. from the same
corner. The diagram will make
this quite clear.  This method,
while holding the panel quite
secure, is not inclined to damage
it in the way that methods re
quiring the clamping of the pane!
are. A. 5. C
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RECEPTION
CONDITIONS
WEEK BY WEEK

By W. K. ALFORD.

Review of reception tor week
ending February 15, 1925,
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HIS week has been marked
I by atmospheric conditions
from the radio viewpoint
which, in the early part of the

week, approximated to mid-
summer.
“X’s” of tremendous in-

tensity crashed in continuously
and caused temporary paralysis of
any set with more than one stage
of H.F. amplification. ~ Strange
to say, during the brief quiescent
periods receptmn was remarkably
good, especially from America,
whence several broadcasting sta-
tions were heard later in the
evening at considerably greater
than normal strength, but with
considerably more discomfort!

Conditions in America

Conditions were equally bad the
other side of the Atlantic, and
were bitterly commented on by
two experimental ~ stations the
writer communicated with about
midnight on the 1oth (Tuesday).
Regarding the reception of our
own broadcasting stations, the
following interesting point has
come to light which will probably
interest other people who have
noticed the same thing. A very
great many people are situated at
respective distances from London
and Chelmsford that the strength

of the two are almost exactly ‘the
same. Now the power of
Chelmsford is, I understand,
about 17 kilowatts at the moment
and roughly twelve times the
power of 2LLO. At an observed
station, where the.strengths are
equal, the relative distances are
33 miles and 62 miles,

A micro-ammeter in a usual
type of crystal receiver reads
8 ma. on London and 14 on
Chelmsford; why, therefore, are
the strengths not in the ratio of
nearly 2: 1.

I have been asked this question
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very many times by listeners, and,
of course, the answer is simple
though rather obscure, and
lies in the fact that it is an
extremely difficult matter to
modulate the full power of
Chelmsford to anything like the
same percentage as London on the
shorter wavelength, and the net
speech strength is not of course,
any function of the strennth of
the carrier wave, which may well
represent a radiated energy of,
say, 12 kilowatts, and yet speech
and music impressed on this
carrier may be quite weak.
Signal Strength

The real strength of a Broad-
casting station is entirely wrap-~
ped up in the efficiency of modu-
letion (what the amateur gentle-
men talk about on Sunday morn-
ings!) and not on the stated
power of the station. This point
is really worth serious thought by
listeners who are rather perplexed
by apparent ambiguities such as
that mentioned above.

Short Waves

Rumours are abroad that a
certain experimental station is
about to attempt the re-broadcast-
ing of 2LO on a wavelength of
30 metres after the manner of
KDKA., May their endeavours
meet with the success of that
station |
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The Rev. B. J. Corder, Rector of Radnage, Bucks, a very keen

wireless experimenter, has recently invented a means of increasing

the speed of cable transmission.

of his wireless apparatus, and his daughter, who assists him in
his experiments.

Wireless Weelly

Qur photegraph shows some
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There is a strong movement on
foot to prolong the B.B.C. con-
certs by a section of the Press,
and is backed largely by a com-
munity who consider radio just
as they consider the domestic
gramophone,

KGO

The too *“ interested ’ listener,
however, will view this idea with
displeasure, as his attempts at
long-distance will be removed en-
tirely for a period of prolongation
if he happens to be somewhere
near the local station, or does not
possess a superheterodyne. Re-
garding the reception of very
long-distance broadcasting, there
Is an American station KGO
which is well known to some, and
whose transmissions under good
conditions seem to have a tremen-
dous range. " He is situated at
Los Ange es and can be heard
quite well in this country on a
good night over a distance which
cannot be far short of 7,000 miles.
His wavelength is 330 metres.

WGY

WGY, Schnectady is sup-
posed to be re-transmitting his
ordinary broadcast on 15 metres,
but nobody in this country seems
to have reported having picked
him up.

D
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Waireless Telegraphy and Signalling Bill a

Below we reproduce in full the
Bill which is now before Parlia-

A e L e L s e g

ment, and which has aroused

public.
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BILL %

1

TO %

Re-enact and amend the l-awg
relating to wireless telegraphy,
and to make provision with
respect to visual and sound
signalling, and the use of
etheric waves for the transmis-

sion of energy. g

BE IT ENACTED by the King‘s%

most Excellent Majesty, by and@
with the advice and consent of the &

so much indignation among
amateurs and the general

Sir William Mutchell-Tkomson, the Postmaster-General who is o

responsible for wireless licences. %

H
Lords Spiritual and Temporal, P PSP Nty |

and Commons, in this present
Parliament assembled and by the
authority of the same, as
follows :—

Licences for Wireless Telegraphy

1—{(1) A person shall not estab-
lish or maintain any wireless tele-
graph station, or instal, work, or
maintain any apparatus for wire-
less telegraphy, in any place or
on board any ship or aircraft to
which this Act applies except
under and in accordance with a
ficence granted in that behalf by
the Postmaster-General.

{(2) Every such licence shall be
in such form and for such period
and shall be granted on and sub-
ject to such terms, conditions,
and restrictions as the Post.
master-General may determine,
and any such licence may include
two or more stations, places,
ships, or aircraft.

(3)'If any person establishes or
maintains a wireless telegraph
station without a licence in that
behalf, or instals, works, or
maintains any apparatus for
wireless telegraphy without a
licence in that behalf, he shall be
puilty of a misdemeanour, and be
fiable—

{a) on conviction on indictment,
to imprisonment, with or
without hard labour, for a
ferm not exceeding twelve

months, or to a fine not ex-
ceeding one hundred pounds;

(b) on summary conviction, to
imprisonment, with or with-
out hard labour, for a term
not exceeding three months,
or to a fine not exceeding
fifty pounds, and, in the case
of a continuing offence, to a
further fine not exceeding
“five pounds for each day dur-
ing which the offence con-
tmues 5

and in either case be liable to for-
feit any apparatus for wireless
telegraphy installed, worked, or
maintained without a licence, but
no proceedings shall be taken
against any person under this Act
except by order of the Post-
master-General, the Admiralty,
the Army Council, the Air Coun-
cil, or the Board of Trade.

(4 If a justice of the peace is
satisfied by information on oath
that there is reasonable ground
for supposing that a wirdess tele-
graph wstation has been estab-
lished, or is being maintained,
without a licence in that behalf,
or that any apparatus for wireless
telegraphy has been installed, or
is being worked or maintained in
any place or on board any ship or
aircraft within his jurisdiction
without a licence in that behalf,
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he may grant a search warrant to
any police officer or any officer
appointed in that behalf by the
Postmaster-General, the Admir-
alty, the Army Council, the Air
Council, or the Board of Trade
and named in the warrant, and a
warrant  so  granted  shall
authorise the OFﬁLLl named there-
in to enter and inspect the station,
place, ship or aircraft and to seize
any apparatus which appears to
him to be used, or intended to be
used, for wireless telegraphy
therein.
_ (5) The expression ‘‘ wireless
telegraphy "’ means any system
of communication by telegraph as
defined in the Wireless Telegraph
Acts, 1863 to 1924, without the
aid of any wire connecting - the
points from and ‘at ~which the
messages or .other communica-
tions are sent and received.

£¢

Licences for Experimental =
Purposes, etc.

2.—(1) Where the applicant for
a licence proves to the satisfac-
tion of the Postmaster-General
that ‘the sole object of obtaining
the licence is to enable him to con-
duct ‘experiments in wireless tele-
graphy, a licence for that purpose
shall be granted, subject to such
specxal terms conditions and re-
strictions as the Postmaster-
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General may think proper, but
shall not be subject to any rent
or royalty.

(2) Where an applicant for a
licence satisfies the Postmaster-
General that a wireless tele-
graph station is to be used solely
for the sending or receiving of
telegrams which are within the
first or second exception from the
exclusive privilege conferred upon
the Postmaster-General by the
Telegraph Act, 1869, a licence for
that purpose, if granted, shall not
be subject to any rent or royalty.

(3) The provisions of this sec-
tion and of the enactment replaced
thereby, providing that a licence
is not to be subject to any rent
or royalty, shall not prevent, and
shall be deemed never to have pre-
vented, fees (periodical or other-
wise) prescribed for the purpose
being charged in respect of the
grant or renewal thereof,

Regulations

3.——(1) The Postmaster-General

may make regulations—

(@) as to the terms, conditions,
and restrictions on or subject
to which licences or any class
of licences under this Act are

to be granted, renewed,
suspended, or withdrawn;
and

(b) requiring any operators or
other persons engaged In the
working of wireless tele-
graphy to be provided with

certificates, and making pro-
vision as to the manner and
conditions of the issue and
renewal of any such certifi-
cate, including the examina-
tions and tests to be under-
gone, and the form, custody,
production, cancellation, sus-
pénsion, endorsement and
surrender of any such certifi-
cate, whether issued before
or after the passing of this
Act; and

{¢) as to the extent to wlnch
this Act is to apply to British
ships and aircraft registered
elsewhere than in  Great
Britain, Northern Ireland,
the Channel Islands or the
Isle of Man, and to foreign
ships and aircraft, and as to
the working of any apparatus
for wireless telegrapl 1y in-
stalled therein;

{d) for giving effect to, and
securing compliance with, the
provisions of any Iinterna-
tional convention signed on
behalf of His Majesty, and
any rcgulations made there-
under, so far as the same re-
late to wireless telegraphy;

(e) prescribing, subject to the
consent of the Treasury, the
fees to be paid periodically
or otherwise in respect of the
grant or renewal of any
licence or certificate.

(2) Regulations under this sec-

tion may provide that any person

— " T —
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In response to an invitaiion from the B.B.C., Mr. George Grossmtth has
accepted the appointment of Advisory Director of Programmes, and may
be seen in our photograph listening-in on his own apparatus.
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acting in contravention of or faila
ing to comply with the regula-
tions or any of them, or the terms,
conditions and restrictions, or any
of them, on or subject to which
any such licence or certificate as
aforesaid has been granted, shalk,
on summary conviction, be liable
to imprisonment for a term not
exceeding three months, or to a
fine not exceeding fifty pounds,
and, in the case of a continuing
offence, a further fine not exceed-
ing five pounds for each day dur-
ing which the offence continues,
and be liable to forfeit any ap-
paratus for wireless telegraphy in
respect of which the offence is
committed.

(3) Every regulation made
under this section shall be laid
before both Houses of Parliament
as soon as may be after it is
made, and, if an address is pre-
sented by either House within
twenty-one days on which that
House has sat next after any such
regulation is laid before it, pray-
ing that the regulation may be
annulled, His Majesty in Council
may annul the regulation, but
without prejudice to the validity
of anything previously done there-
under. -

Offences

4.—(1) A person shall not—

(a) send or attempt to send by
wireless telegraphy a mes-
sage or communication of an
mdeuent obscene, or offen-
sive dmracter, or a message
or communication subversive
of public order; dr
(b) send or attempt to send by
wireless telegraphy a signal
of distress of a false or mis-
leading character, or a false
or misleading message as to
a vessel in distress; or

(¢) improperly divulge the pur-
port of any message sent or
proposed to be sent by wire-
less telegraphy.

(2) If any person acts in contra-
vention of this section he shall be
liable on summary conviction to a
fine not exceeding ten pounds, or
on conviction on indictment to im-
prisonment, with or without hard
labour, for a term not exceeding
twelve months,

Power to Mitigate Fines and Stay
Proceedings and Application of
Fines

5.—(1) The Postmaster-General
may, in his discretion, mitigate
any penalty incurred or alleged to
be incurred under this Act, or
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rules or regulations made there-
‘under, without taking legal! pro-
ceedings for the imposition there-
of, or stay or compound any pro-
ceedings for the imposition there-
of or for the seizure or forfeiture
of any apparatus, and may restore
anything seized or forfeited :

Provided that in the application
of this subsection to Scotland, the
Lord Advocate shall be substi-
tuted for the Postmaster-General
so-far as regards discretion con-
ferred on the Postmaster-General
“toe stay or compound any proceed-
ings for the imposition of any
penalty or for the seizure or for-
feiture of any apparatus.

(2) All fines recovered in pur-
suance of this Act shall be paid
into the Exchequer.

Apphcatron to Visual and Sound
Signalling

6.—(1) The provisions of this
Act shall apply to any visual or
sound signalling station used or
“intended to be used for the pur-
pose of communication with ships
ar sea as they apply to wireless
telegraphy stations.

{(2) For the purposes of this sec-
“tion *‘ visual or sound signalling
station ’’ includes any permanent
or fixed apparatus for the purpose
of visual or sound signalling, and
the provisions of this Act shall
apply to the maintenance of any
visual or sound signalling station
in existence at the passing of this
Act as they apply to the estab-
lishment of a visual or sound sig-
nalling station :

Provided that nothing in this
Act shall apply to visual or sound
signalling stations or apparatus
oi board ships or in aircraft, or
to any signal station established
by Lloyd’s under the powers con-
-ferred by the Llovd's Signalling
Stations Act, 1888, or to signal-

-ling statiens and lighthouses
under the control -of the Board of
Trade or of any General or Local
Lighthouse Authority.

In this section the expressions
“ lighthouses ** and *‘ general or
local iigrh"tlmuse authority ** have
the same meaning as in the Mer-
chant Shipping Act, 1894.

Application to Use of Etheric
Waves for Wansmission of Energy

7. The prowisions of this Act,
shall apply to the installation and
working of apparatus for utilising

. etheric waves for the purpose of
- the sending or receiving of energy

without the aid of any wire con-
necting the points from and at
which the energy is sent and re-
ceived as they apply to the instal-
tation and working of apparatus
for wireless telegraphy.
Control in Emergency

8. If at any time in the opinion
of a Secretary of State an emer-
gency has arisen in which it is
expedient for the public service
that His Majesty’s Government
should have control over the send-
ing and receiving of messages by
wireless tel cgraphy or visual or
sound signalling or the utilisa-

‘tion of etheric waves for the pur-

pose of the sending and receiving
of energy, and notice to that
effect is published in the Gasette,
it shall be lawful for the Post-
master-General during the con-
tinuance of the emergency to
make such rules as appear neces-
sary with respect to. the posses-
sion, sale, purchase, construction,
and use of apparatus for any such
purpose, or component parts of
such apparatus, and to impose
penalties and forfeitures recover-
able summarily in respect of any
breach of the rules, and make
such further provision as appears
necessary for the enforcement of
the rules :

Provided that

(a) rules under this su:ti(m shall
not provide for the zmp051-
tion of a term of imprison-
ment exceeding six months,
or a fine exceeding one hun-
dred pounds, or, in the case
of a continuing offence, ten
pounds for each day during
which the offence continues;
and

{b) any rules made under this
section shall be laid as soon
as may be before both
Houses of Parliament.

Application to Ships and Afrcraft

g.——(1} This Act shall. apply—

(@) to British ships and aircraft
registered in Great Britain,
Northern Ireland, the Chan-
nel islands or the Isle of
Man, wherever such ships or
aircraft may be;

(b) to British ‘;lupq and aircraft
registered elsewhere than as
aforesaid, and to foreign
ships and aircraft, whilst in
or over any part of Great
Britain, Northern Ireland,
the Channe! Islands or the
Isle of Man, or the territorial
waters abutting on the coast
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thercof, - to such extent as
may be- prescribed by regu-
lations under this Act.

(2) Sections six hundred and
eighty-four, six hundred and
eighty-five, and six hundred and
eighty-six of the Merchant Ship-
ping Act, 1894 {(which relate to
the jurisdiction of courts and
justices), and section six hundred
and ninety-thfee of the same Act
(which relates to distress for sums
ordered to be paid by masters
and owners of ships), shall apply
to the jurisdiction of courts and

“justices in respect of ships, and

to distress under this Act.

Extent
10.—(1) Subject to the provi-
sions of this Act with respect to
ships and aircraft, this Act shall
extend to Great Brltam Northern
Ireland, the Channel Islands and
the Isle of Man,

(2) In the application of this Act
to Scotland the expression ¢ mis-
demeanour >’ means crime and
offence.

(3) In the application of this

“Act to the Channel Islands and

the Isle of Man—

(a) The lieutenant governor of
the Island of Jersey or the
Island of Guernsey, and the
governor, lieutenant gover-
nor, or deputy governor of
the Isle of Man, as the case
may require, shall be substi-
tuted for the Board of
Trade :

(b) Offences may be prosecuted,
fines recovered, proceedings
taken, and search warrants
issued in such courts and in
such manner as may for the
time being be provided in the
Channel Islands and the Isle
of Man by law, or, if no ex-
press provision is made, then
in and before the courts and
in the manner in which the
like offences, fines, prooceed-
ings, and warrants may be
prosecuted, recovered, taken,
or issued therein, by Iaw, or
as near thereto as circum-
stances admit, and the bailiff
or his heutenant “or any jurat
of the Royal Court in the
Island of Jersey or the Island
of Guernsey, and the judge
or any jurat of the Court of
Aldemey, and the high bailiff
or two justices of the peace
in the Isle of Man, shall
respectively be substituted
for a justice of the peace.
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Repeals and Explanation of Act
of 1904

11.—(1) The Wireless Tele-
graphy Act, 1904, and the Wire-
less Telegraphy Act, 1906, are
hereby repealed :

Provided that nothing in this
repeal shall affect any licence
granted under the enactments so
repealed, but every such licence
shall have effect as if granted
under the Act.

seesecsonnee

T is most desirable that the
aerial should be fixed as high
as possible, and while this is
comparatively easy at the mast
end, it is often difficult to get the
house end of the aerial ﬁ\Ld up
high. " The following hint will be
found useful in cases where there
is no convenient chimney stack or

ﬂ{f TRON DIRE  pdNSULATORS.

MAST.
IR,

B Ssscrov
THROUGH
AHOUSE.

Illustrating the method of fixing
the aerial.

where a fixture to the stack is not
allowed.
It is assumed that the house is
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LOW TENSION
CONNECTIONS
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THING that happens to
A most of us in one of those

fits of temporary insanity
to which all wireless men are
prone at times is to attach the
1.T.+ lead to the negative ter-
minal of the set and L. T.- to
the positive.

To make quite sure that you
éannot possibly do this is a very
simple matter. One way which
appeals to many constructors is
to use an ordinary screw-down
terminal for L.T.+ and one of
the telephone type for L.T.-—-.

[ITRA AL LT T
s00sstaces

- The Positive Lead
The positive lead is fitted with
a spade tag, a pin tag being sol-
dered to the negative. A second
method is to use Clix of different

(2) For removing doubts as to
the construction of the Wireless
Telegraphy Act, 1904, it is here-
by declared that any references
in that Act to transmission in re-
lation to messages shall be
deemed always to have included
references to the reception of
messages :

Provided that nothing in this
paragraph shall render any per-
son liable, in respect of any act
or omission prior to the twelfth
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A Novel Method of Fixing an Aerial
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of the type which has an apex to
the roof which runs at right
angles or nearly so to the duec-
’noﬂ of the acrial. The diagram
will show clearly what is meant.
The first thing to do is to call in
the services of an ex-cricketer
and get him to throw a large nut
over the roof to which is tied a
piece of twine. To the end of the
twine is attached a piece of stout
string, which is pulled over the
roof, and then a piece of wire,
such as Electron wire, is attached
to the string, and in its turn
pulled over the roof, after an in-
sulator or two and the aerial wire
have been fixed to it. When this
is pulled up tight, the aerial will
be completed. The Electron wire
should be fastened to one of the
front window-frames by being
twisted round a cleat,

A. S C.

(] 0 0

colours for the panel connections
of the two leads, bushes of the
corresponding  colours  being
placed on the panel.  Perhaps
the best of all is to mount a
flush-fitting plug and socket on
the panel of the set, the plug
being for the positive connection
and the socket for the negative.
The leads from the battery are
then brought to a standard plug
and socket mounting, the positive
being taken to the, socket and the
negative to the plug. If this is
done 1t is impossible to make a
wrong connection—provided that
the leads are properly attached to
the accumulator ! To ensure that
this is done a good tip is to drill
small holes through two “* Tid-
dlywinks ”’ counters, one red and
one blue, and to tie these on to
the battery ends of the leads,
R. W. H,
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day of December, nineteen hun-
dred and twenty-four, to any
penalty to which he would not but
for this subsection have been
liable. '

Short Title and Commencement

12.—This Act may be cited as
the Wireless Telegraphy and Sig-
nalling Act, 1925, and this Act
and the Telegraph Acts, 1863 to
1924, may be cited together as
the Telegraph Acts, 1863 to 1925.
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About Catwhiskers ,
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HERE are many kinds of
I " catwhiskers, and they are
made out of many different
metals. Some experimenters
claim that one metal gives best
results, and others that other
metals give the loudest signals.
It is certainly the case that metals
which do not corrode under the
action of the atmosphere keep
cleaner than those that do, and
are therefore not liable to give
poor signals due to bad contact;
but this ceases to be an ady antage
if the ordinary catwhisker is lxept
clean by cutting a small piece off
its end or rubbing its point with
fine emery cloth,
Important Points

Although the metal out of
which the catwhisker is made may
not affect signals, the springiness
and thickness of the catwhisker
are very important points. To a
certain degree the finer the wire
the more sensitive does the de-
tector become, and although the
adjustment must be more deli-
cate, and is more likely to be up-
set by vibration, the increase in
signal strength is worth the extra
trouble. A very good catwhisker
may be made out of a piece of
4o0-gauge bare copper wire
twisted into a spiral of about
3/16-in. diameter.

esensacse

A. S. C.

The Radio Dociety
of Great Britain

An ordinary meeting of the Society
will be held at the Institution of
Electrical Engineers, Savoy Place,
W.C.2, at 6 p.m., on Wednesday
the 25th instant, when Professor

L. Fortescue, will deliver
a lectnre entitled ‘* Resistance in

Wireless Circuits.”’

The usual Weekly Society talk,

broadcast from 2LO, wili, on Feb-

ruary 26th, be given by Capt. L. F.

Plugge, continental correspondent
for ¢ Wireless Weekly."’
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TRAP CIRCULTS

Sir.—We read with great interest
Mr. John Scott-Taggant’s article
on *‘ Trap Circuits ” in the current
issue  of Modern Wireless, and
hink  your  readers may be
interested to have. a few details of
‘our tests. :

The Fig. 9 circuit was emploved
using a Gambrell * a4’ coil as the
aerial inductance, a “ C " for both
anode and closed circuit, and an
A" for reaction. With this
combination at a distance of five
miles from 21O, this station could
be cut out entirely in 2 degrees of
the closed cireuit condenser (.ooobs
pF), the anode circuit, of course,
being adjusted at the same time.
Tuning in a station, such as
Cardiff, at the same time cutting
out London, was a simple matter.
There is no doubt that the simplicity
of the tuning will make a great
apreal to the amateur.

From our experiments we feel
certain that a great deal of success,
which can be obtained with the
arrangement, depends on the use
of a coil having really small losses.

Yours faithfully,
GaMBreLL Bros., L.

Southfields, S.W.i8.

A CHALLENGE

Sir,—I have read with much
interest the letter published in your
issue  of February 4, by Mr.
Haddick, in which he claims he
is able to get all B.B.C. stations
quite easily, except Glasgow, on a
straight  forward direct  coupled
circuit, one H.F. detector and one
L.F. without interference from
2BE.

I may say that I have been ex-
perimenting  since  the  Belfast
station ppened with various cir.
cuits, including wave traps, but
have been —unable to get all
stations without interference.

As one who doubts the accyracy
of Mr. Haddick’s claim, 1 am pre-
pared to subscribe the sum of 20s.
to the Sports. Gala Committee in
Belfast, to assist in providing wire-
less sets foi' the hospitals, ete., if
he can tune in for me at comfort-
able phone strength the four
following stations - Manchester,
Bournemouth, Newcastle, and Bir-

Modern

mingham-on anv evening he may
choose, without interference from
2BE.

I may say, in conclusion, that I
have been a constant reader of
Wireless and  Wireless
Weekly since they were first issued,
‘and, like Mr. Haddick, have gained
valuable information from these
publications.

Yours faithfully,
S. A, Booru.

Belfast.

- s i S

Part of the apparatus at the amateur
station 5VB, operated by Mr. Curtis.

“ LOW-LOSS TUNER”’ IN
S. AFRICA

Sir,—Just a short letter to advise
vou of the success achieved out
here with the *‘ Low-l.oss Tuner”’
described in  Wireless Weekly of
November 2q last,

I have .tried' quite a large range
of circuits for reception of KDKA
in South Africa, but have not heen
rewarded with too much success.

After perusing your article, and
noting particularly vour objection

THE

-to. H.F. amplification, which, by
“the way, is naturally a different

proposition out here, 1 decided to
try the detector and 2L.F. The
results were gratifving and remark-
able.  American amateurs can be
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“approximately 7.000 miles.
-time of reception of his evening

read at ’phones on table strength,
and KDKA can be put on a loud-
speaker. Unfortunately, the trans.
missions are subject to bad distor-
tion at times,,so that a good con-
tinuous  reeeption .of _intelligible
matfer is not possible.
. The distance from KDKA is
1 Local

programme ‘is’ as -follows: Com-
mencement, 3.45 a.m.; close down,
6.15 a.m, :

At 6.15 a.m., being summer here,
it is broad daylight, the sun rising
at 5.30 a.m. The signal strength
does not vary from start to finish,
even daylight having no apparent
effect.

I trust this will be of interest to
vou, and can assure vou it has
opened up very wide scope for
experiment out here.

Wishing yvou cvery success for the
future.—Yours faithfully,

Lioner E. Leousk.
Durban.

STATION 5VB.

Sir,—Enclosed please
photograph of my set

find a
t, which vou
may find of some use. The entire
station is home-constructed, .and
consists of a five-valve receiver
{comprising one tuned anode H.F.,
1v. det., 2 L.F. trans. coupled and
one resist. coupled), and also a
three-valve resistance-coupled ampli-
fier, one valve short-wave receiver
and a grid control transmitter,

Numerous American and Conti-
nental amateurs have been received.
—VYours faithfully,

G. C. Curtrs, 5VB.
Edgbaston, Birmingham.

APPRECIATION

Sir,—Just  another letter of
appreciation of the most excellent
sets published by you in Modern
Wireless. The first set 1 built was
the single valve receiver described
by H. K. Simpson, the one you
now publish in ¢ envelope ’ form
(Radio Press Envelope, No. o).
The results were extremely good,
as you will see from the follow-
ing :— .

Johannesburg, 2%0 miles audible
2o ft. from L.S.




February 25, 1925

Capetown, 6oo miles audibie 10 ft.
from L.S.
_ Durban, 400 miles audible 20 ft
from L. S.

By adding one note- macfmﬁer all

were comfortably loud  on the
L.S.
The next set I tried was the

“ All Concert De Luxe™ (R. P.
Envelope, No. 4), which brought
them all in at terrific strength: 1
adhered strictly to the original
design, but have since modified it
to obtain several combinations, that
is, reaction on the aerial or anode,
.and - also with the high-frequency
valve neutrodyned, reaction in this
«case being taken .on the aerial. 1
might add that in the first place,
separate high tension terminals were
provided for each valve, also grid
bias on the L.F. valve.

The valves used are Myers for
H.F., Ediswan for Det., and M.O.
for L.F., all dull-emitters, the H.T.
voltage being 6ov., 45V, and gOv.
respectively.

To give you some idea of the
conditions for wireless prevailing
in this country, it is a common
occurrence to pick up stations even
on a single valve at goo miles, and

The power used by our stations
is as follows :— :

Johannesburg JB, 500 watts,
wavelength’ 450 metres. - :
Capetown, 1% kw., wavelength

375 metres.
Durban, 1} kw.,

metres.
Trusting. I have not encroached

wavelength 300

Smu 2s. A.
ANOB.

Jerew 70
BE STARTED.
" Suver STEeL
D WEDGE SHAPE

Y

Details of the useful device
suggested by Mr. Lamb.

your valuable space to too
great an extent, and wishing the
three greatest wireless magazines,
Wireless Weekly, Modern Wireless
and The Wireless Constructor all
the success they deserve,
Yours faithfully,
¢ SouTH AFRICAN EXPERI-
MENTER.”’
Kimberlev, S. Africa.

upon

A USEFUL TOOL

Wireless Weekly

ing device? Having had some ex-
perience in instrument making and .
knowing the patience needed with
the  above job, ‘the-toel 1 rigged
up from scrap for this work is .very
useful. - All "that is needed 'is "a
short end of .3/16 in. silver steel
(this can be.obtained from the Jocal
II‘OHIDOngl) File it wedge shape
to suit -screws. -to- bhe inserted.
Screw the opposite end, 2B.A., for
a handle or knob. Obtain a pm(e
of old clock :spring, about % in.
wide, and- soften the ends slightly
(d0~th1> over gas flame ‘before
cutting to required length). Drill
a 1/16 in. hole in the end of each
piece -after bending. to shape, .a also
in the steel shank, and rivet with
a piece of evcle wheel spolke.
Trusting this will be of ben(‘ﬁ
to the readers of your most valu-
able - books, Wireless  Weckly,
Modern Wireless and The Hzreless
Consiructor —Yours faithfully
E. Laue.
Lmlehouse, E.14.

THE TYPE W4 RECEIVER

Sig,—It may be of interest to
your readers to know that 1 was

.there is very little difference in Sir,—With reference "to vour recently looking up my back num-
signal strength between summer and  article on  “ Starting Awkward bers of Wireless Weekly and
winter conditions, except for a Nuts and Screws ’* in the February  Modern Wireless to find a good
slightly greater prevalence of atmos- 4 issue of Wireless Weekly, may I  three-valve straight circuit, and
pherics in the summer. be permitted to suggest the follow- eventually I chose one that was
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described by Mr. Herbert K. Simp-
son, namely, the Type W4, April g,
1924 issue. I made this set up, and
am getting splendid- results about
13 miles from 2L.O. I can cut
London right out and bring in 5XX

at quite comfortable stxenﬁih all
B.B.C. stations come in at full
volume on a loud-speaker. My

aerial is a triple indoor arrange-
ment, consisting of No. 14 gauge
D.C.C. wire. For Continental work
I use a frame aerial, consisting of
Litzendraht wire. The following are
some of the stations received on
the frame giving the mileage from

21.O: — QFR Radio - Parls (200
m:les) PTT (z00), Radio-Iberica,
Spain  (Sc0); EBX (‘mtaO‘Gna,

Spain (950); SBR, Brussels (19‘-,)
NSF, Hllversum, Holland (240);
LpP, Komg:wust‘erhauqm Germany

(900) SFR, PTT, SBR, and NSF
come in on speaker "with fine
volume. ’

I live in dwellings, and am at the
height of 65 ft. This set is verv
constant, with excellent tone and
volume.—Yours faithfully,

Caas. W. NEwsoN.

E.C.2.

A THREE-VALVE
NEUTRODYNE RECEIVER

Sir,—I recently tried out a ‘‘hook-

up”’ of the Three-valve Neutro-

dyne Receiver described by Percy
W. Harris in No. 1 of The
Wireless Constructor. 1 heard a
voice almost at once, after 12 mid-
night, and after a little tuning
found that it was an American
station announcing the scores of
some game. There was a strong
whistle in the set, so I tuned out
the whistle and the voice, and
started again. After a little work
I got the voice again without any
whistle. N

The voice was quite plain,
announcing that the station was
going to switch over for the opera,
‘“11 Trovatore.” 1 heard all the
first part quite well, in fact, good
enough to really enjov the music.
There was some fading, but not
much; very few atmospherrics, and
very little Morse interference.

This was the first time I ever
heard America, and { had no idea
it ever came in so well.

Wishing The Wireless Construc-
tor all the success it so well
deserves,—Yours faithfully,

A. W. HamiLtoxn,
Belfast.
P.S.—The station

the opera was the"
Station, WBZ, Mass.

broadcasting
Westinghouse
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ENVELOPE NO. 9

Sir,—Many congratulations to
Mr. Simpson on designing such a
wonderful set as ¢ The Efficient
Single Valve.” [ made this set
when it was first published in
Envelope No. g, and since then
have added one stage of L.F.
amplification as designed by Stan-

lev G. Rattee in the September
Modern Wireless. I now can receive
at good ’phone strength PTT,
Radiola, Petit Parisien, Eiffel

Tower, Radio Belgique and Radio
Iberica, and, in addition, many
other Continental stations at in-
ferior strength. Recently I tried
for America; 1 was successful in
hearing WBZ at good ‘’phone
strength. 1 consider this a splendid
feat for a detector and L.F.
amplifier. Wishing Wireless Weekly
and Radio Press every success,
—Yours faithfully,
R. WiLLis.
Surbiton.

AN IMPROVED TWO-VALVE

SET
Sir,—1 am just writing a few
lines to let you know [ have
built the * Improved Two-valve
Set » déscribed by Stanley G.
Rattee, M.I.R.E., in the hnuar\
Modern  Wireless. The set 1is
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OOJAH

GRAPHITE PILE RHEOSTAT

Price 4/- each.
The OOJAH GRAPHITE PILE RHEOSTAT
is a stepless resistance variable from approximately
‘15 ohm (minimum) to 40 ohms (maximum).

Suitable for Dull Emitter and all other types of valves.

Regardless of what valve set you have, the
OOJAH GRAPHITE PILE RHEOSTAT will
Its small cost will pay you many
times over in added pleasure and satisfaction.

improve it.

From all Dealers or divect from the Manufacturers :

GREENSLADE & BROWN,
LANSDOWNE ROAD, CLAPHAM, S.WS8,

Telephones: Brixton 639 and Brixton 3251.
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ductancecoil
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short waves,
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plugs. No
wax or var-
nish used.

Nymber | Mounted ‘n&¥::§:33gég§§;h Unmounted. | Number
25 16 3 0 09 25
35 19 3 3 10 35
50 20 3 6 13 50
75 2 3 3 9 19 75
100 29 4 3 2 3 100

150 30 4 6 2 6 150
175 3 6 5 0 29 175

200 39 5 3 3 0 |20

Postage: 3d. each. Set of eight coils post free.

If your dealer cannot supply, we send post free if yow mention his name and address,
GOSWELL ENGINEERING CO., LTD.
1%a, PENTONVILLE ROAD, LONDON, N.1.

Liberal Trade Terms,

LIST FREE.
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'Phone: North 3051,
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working well and giving very good
results.
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Choke Modulation Calculations.

$0 8008000000007 0000000800000E000000CUIIIEIIIst tNtIltteaito Etnicstacesttotintesessissases

1 should like to give you a list
of stations that 1 have tuned in.
On test, I received all the B.B.C.
stations, nine main and ten relay

sesescsvense
ssvsessesene

stations, also eight Continental sta- In Captain Round’s article in our  wound on a stalloy core about 16 sq.
y . _ .
tions, using No, #5 and 5o coils. last issue Fig. 1 was incorrectly ggs 10503563“03 t}?nd 'all)olt'lt ‘(})‘%
: . . . s. le round the axial line
1 usé Electron wire as aerial, and  ghown. * The dimensions of this g

the core. The correct diagram is

copper, wire as earth. I might say speech choke should be 4,000 turns  reproduced herewith,

I receive them all in the daytime
aCS wegfl as at night; also, 1 recm}/e
ardiff at an Ume he is work-

ing.  There yare many here . in ‘ A e —---- - /4[”7‘5 """?""“"”"
North Wales with four-valves and g
three-valves who have not had this
station for four months. 1 have H .>‘

also received the following :—35XX, ——k—-—--—-/ PO
Radio Paris, Eiffel Tower, Petit ocms

Parisien, Komarow, PCIKF, Amster-

dam, Lausanne, HB2, Zurich,
Frankfurt, Munster, Voxhaus, m
Radnofomca - Itahana Kbe i

| ,

l 4
(Prague), Madrid, PAs, "LP (Berlin), M Q e V//////% ‘-‘C/ﬂs-’ ‘—[m-é

S |

|

and many other Stations. All these
have been received with home-made W
coils. I might also say that I got

21,0, 51T, 6BM, 2ZY, 6LV, and tWo
others which 1 think were sNO

and 55C very clearly on a loud- . ..*..._.....j

speaker (Sterling).—Yours faith-

fully, :
T. R. Jongs. o

The dimensions of the core of the speech choke referred to in Captain
Rhondda, Wrexham. Round’s article in the Feb. 18 issue.

@@@@@@@@

MAXIMUM
Efficiency

Strength

Prices below WATERPROOF

MINIMUM

Capacity
Damping Effects
Resistance

Law
of Supply

and Demand

When the Demand exceeds
the Supply, the price of the
article tends to increase ; when the
Supply exceeds the Demand, the
price tends to decrease.

If full value is offered, the Demand
will always be greater than the
Supply, and there will be no need
to reduce the price of the article,
Moreover. the quality will remain
the same.

Such is the case with the

C&S DULL EMITTER
2V, O2A.
WHICH RECEIVED

NEW ZEALAND

prICE 1 2/= EACH
Show cards are now available,

CRAIK AND SMITH,

Prov. Pat,
20288

Wave Length using "001 Variable Con-
Coil denser in Parallel PRICE.
MAXIMUM MINIMUM

(§§§>62§§a62§§§655§;€§§§>‘§§§?4§§§)452%9‘52%}f?‘ ‘z?’
g8y
CO RO
£E

Sold by all Wirelzess‘anlérs ‘

. ?JT’“%@?ETCM/‘;;WZ% 702}4%)01\I BG i ' Sole Manufacturers 1
ST. MARY’S ROAD,
LW@ » The “ﬂWk cn“ B“n’ 3“33"0“, SURBEY.

Barclays 765.
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pparatus
we have tested

February 25, 1925

Conducted by A. D. COWPER, M.Sc., Staff Editor.

Ediswan .0003.F * Square-Law’’
CGondenser

A variable condenser of .oco3 pF
maximum capacity has been sub-
mitted for test by Messrs. Edison
Swan Electric Co., Ltd., No.
WL 259, in which the moving plates
have been given the snail-cam shape
which results in the capacity at any
adjustment  being  approximately
proportional to the square of the
angle through which the controlling
spindle has been turned. )

This is a substantially built in-
strument, of fine finish and
evidently thoughtful design, though
many amateur experimenters would
desire to see substantial terminals
in place of the soldering-tag and
extra lock-nut on one pillar which
are to provide the necessary elec-

trical connections. Contact to the
moving vanes and a smooth opera-
tion. are ensured: by a spring

A

m
430
410
390

£DISON Swan
“SQUARE Law”
370

- W.L.259 -0003 xF
35l Tunme Coﬂafmsz{?‘

310 WirH N9 50
290 PLUG-IN COIL
270 AND PANEL CAPACITIES
250 ONLY.

230 .
210 [N NS NS U N U

0 20 40 60 80 100 120 40 60 180
Scale Reading .

T T7T1

I

IR

The curve referred to in the
test report.

washer on the central spindle.
Thick moulded composition end-

plates are fitted, and the instrument
is arranged for mounting behind the
panel, or horizontally on a base-
board by small screws. It can be
used on a temporary base-board
without any fixing, if required. A
good quality bevel scale and knob
are provided.

On test, the insulation-resistance
was  excellent. The minimum
capacity (on account of the use of
insulating end-plates and the wide
separation in the minimum position
possible with the peculiar shape of
the plates) was the satisfactory
figure of 8.5 wuF, the maximum
almost exactly .oo03 pF. The
operation in actual reception was
most satisfactory, and it can be
described as a ‘‘ low-loss”’ con-
denser.  The actual wave-length
scale, when plotted with an ordinary

T For Selectivity,
S Sharp Tuning &
l N

]

Efficiency use

“Tangent” Tuning Coils.

The Unshrouded Coil with a guaranteed

LOW SELF - CAPACITY.

Copy of N.P.L.. signed Report on application.

~

GENT & C% L™

Faraday Works
LONDON : 25, Victoria Street, SW.1.

Est. 1872.

LEICESTER
NEWCASTLE/TYNE : Tangent House, Blackeit Street.

Coil No. 25 35 50 75 1100 | 150 | 200 | 250 Unshrouded
Efficiency.
Self- 8 | o | 25| 31| 22 | 18 | 22 | 22
Capacity : T
Price 4/34/3|1 4/3| 4/6| 5/-16/-| 7/-|7/6
CompLere £ 4 Concert Coils (W/L 250 to 1180) - - - 16/~ the set.
' SErs 11 Concert Coils (W/L 250 t0 9500) - - . 67/« the set.
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standard type of No. 50 coil, such -

as might be used in a tuned-ancde
or secondary circuit, with only the

distributed capacity of this and
casual capacities in the test-pancl
in addition, showed a fairly flat
graph, but not conspicuously

approaching to the ideal straight-
line law which should be given in
the theoretical  (but  practically
unattainable) case of zero minimum
and casual capacities. -

‘¢ Radion ’’ Valves

Messrs. Radions, Ltd., “have sent
for test samples of the latest pro-

duction of their *° Radion >’ valves,
which were reviewed in these
columns on ‘an earlier occasion.

These are rated at 3.6-4 volts and
.48 amperes filament current, and
30-80 volfs anode potential, and are
described ‘as  ** general purpose 7’
valves. The globe has a vyellowish-
brown discolouration,” and the
anode is in the form of a narrow
vertical cylinder, the grid being a
spiral which is neither of very fine
mesh nor extremely close to the
filament. ~

As evidently these valves are
intended to be run from a 4-volt
accumulator, and in ‘most cases
probably will be so operated, it was
of. interest to determine their per-
formance under: the conditions in,
e.g., a three- or four-valve set used

with a not over-large accumulator
towards the end of its charge, a
state of affairs which is by no means
unique. ’

At the lower filament rating, i.e.,
3.0 volts, the filament of each of the
valves tested showed very uniformly
a demand of approximately .4
amperes, and a saturation plate-
current” (with 8o volts H.T. and
heavv. positive grid-bias) of  the
order of a milliampere. so that
evidently thev could be safelv
operated under these conditions for
most purposes. The characteristic
curves for 30, 350 and 8o volts
plate-potential determined for one
valve showed a fairly close grid
control, a mean amplification
factor of ¥ between 50 and 8o volts
H.T, (a fair average figure for a

G.P. valve), and the .desirable
straight portion for distortionless
amplification.  For H.F. amplifica-

tion and detection a plate voltage of
between 3o and 50 volts was indicated,
and for L.F. amplification an H.T.
voltage up to the upper rating limit
with fairly substantial negative grid
bias from 3-6 volts. These figures
were confirmed in actual reception
tests with the valves. The latter
differed appreciably amongst then.-
selves as to filament voltage re-
quired for a given emission, but
were each safely below the 4 volts
limit, and the characteristics showed

Wireless Weelly

similar shapes. Ifor - detection and
H.F.  amplification these . valves
compared well with the standard R,
oscillating, however, with rather less
case. The mean A.C. impedance is
vather high, 60,000 ohms, as com-
pared with the more usual figure of
30,000 to 40,006 ohms for a G.P.
bright emitter valve. In efficient
transformer coupled L.F. amplifi-
cation, excellent results were
obtained, best, of course, with the
filament somewhat hotter than
implied by the minimum rating of
3.6 volts.  With proper grid-bias, as
indicated, good distortionless loud-
speaking was obtained with ample
H.T.; and provided the right bias
was used, a considerably higher
plate  voltage was successfully
applied for reception of loud signals
which . gave -a large grid-voltage
swing in the second stage of L.F.
amplification. At the moderate
price asked for these valves they
can certainly be recommended for
general purposes.

Gibson Terminals

A range of terminal fittings,
equipped with a special wiring de-
vice for gripping securely a flex
connecting wire, has been sent for

Another

Patent Valve Holder

Your poor reception is

probably caused by
faulty valve holders
Fix Bretwoods’ and get
the maximum results ob-
tainable, Easy to fix.
Positively no leakage or
capacity effects. Perfect
contact. Can be mounted
on front or back of panel.
Price 1/9  Postage 3d.

BRETWOOD &= SWITCH

Bretwood = Specialities are known throughout
the wireless: world to be the last word in scientifie
achjevement, and constructors will welcome news

WOOD Guarantee,
(Patent No. 20292/23.)

Guaranteed

BRETWOOD Speciality

s our improved

ANODE RESISTANCE

which gives accurate readings consistently
from 10,000 ohms to over 100,000 ohms,
BRETWOOD Component
suited for the STroo circuit (Modern
the super sensitive circuit (Popular Wireless
and for resistance coupling, etc.

It is constructed on the same principles
that have made BRETWOOD Components all
famous and, of course, it carries the BRET-
Price 3s.

our inspection by Messrs. The
Gibson Terminal Co.
The several different types,
which replace the commeon tag
i,

Postage 3d. other sets,
for distant reception.
complete with plan,

fully drilled

e Smieulay UNIVERSAL
D Wq'nles.% RECEIVERS

are powerful regenerative sets
which ‘will deal efficiently with
wavelengths and embody
detail refinements which few
however expensive,
can boast, They are wonderful .
Supplied
diagram,
snd engrflved
panel,and every detail required.

The following is a small selection :

Constructor's Sets,

Sets.

EASY BUILDING —SURE SUCCESS

can be obtained by all readers who write now for full details of
Radiax range of sets for home_ construction.  Also free descriptive
booklet with instructions and diagrams. ’

“How to Build your Radio Station.”

RADIAX

Completed & Tested

of a further-Bretwood Product, an Anti-Capacity Vﬂfvye Units

Valve Units from

i inos °h include — . 17/8 from 27/6.
Switch, the principal features of which include No.31 P1Valve Reflex .. .. .. £4 15 0 T /47
Absolute freedom from capacity effects—Perfect 'ontact No.24P2ValveSet.. .. .. .. £4 15 0 o ew .. 86 126
‘Workmanlike finish and 4 of a] -Simple single No. 26 P 3 Valve Set . 27 5 0 £10V 17 6
hole fixing and Easy to make wiring vonnections. Hpecial o Val I £9 15 0 .. .. 15 00
spring loaded balls in the base, make the Bretwood PRICE No.28P 4 veSet .. .. .. .. e se e 4
Switch wonderfully smooth in action and ensurs No.30P4ValveSet.. .. .. .. £9 7 6 e ee L BB 00
clean .and perfect electrical contact at all times. (Plus Marconi Royalty, 12/6 per valve.) .
It tikst conﬁdgntly gﬂesr:g k:.;]) wireless uzl:tnstruc‘fi.on; - h I dd he' ab f P J
8s the Anti-Capacity ch_par excellence and of « p— addition to the above free literature,- send.
course it carries the famous Bretwood Guarantee. Postags 3d. -~ b o > S€m

" 3d. stamps for Complete Components Catalogue.

_RADIAX Ltd., %Rt douws, Frcta st

3 cmx'nutea from Tottenham Court Rd. and Goodge St. Tube Stations.
@ "Phane : Museum 490.

umnmmmnBRETWOOD LTD,nmnnnnnm

12-18 London Mews, Maple St., London, W.

AWl Bretwood specialities are obtainable from most Wireless Dealers.
R

Barclays 769 '
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type, have insulating  sleeves
coloured either red or black; the
end of the flex connector is held
securely in
device consisting of an arrange-
ment of small holes and slots in
the brass body of the terminal,
through which the bared end of the
flex is to be threaded. The sleeve
then screws down over the whole,
nipping the wire tightly in place and
giving both excellent contact and a
neat finish. The various patterns
have plain, short pins, small and
large diameter split ends, long taper
pins, flattened hooks (for applica-

tion to W.O. tvpe terminals), and

large spades respectively, whilst
sockets for affixing in the panel are

supplied for two sizes of split-ended ~

terminals. For rapid attachment
and quick alteration of connections
this method can well be recom-
mended, using the number 5 or 6
of the series.

Whilst they are not of the inex-

pensive  variety, - these terminal
fittings are well finished, and will
evidently give satisfaction and long
wear in actual use. Their- appear
ance is decidedly attractive. i

‘ Micro-Vernier *’ Tweo-way
Coil-holder

these terminals bv a

- freedom from backlash.

samples of their ** Micro-Vernier ”
two-way  coil-holder, for  panel
mounting. This has a substantial
ebonite and  metal frame, to be
affixed to the panel by four small
screws (which are, however, rather
shert for any panel thicker than
1 inc).. One coil-plug has a motion
over about 100 degrees of arc,
with the usual controlling knob and
spindle projecting 3 in. from one
side of the frame. The other coil-
plug is also pivoted, and is moved
only ofi€ way in the other direction
through an angle of a few degrees
against a strong spring, by a
mechanism consisting of a micro-
meter screw-controlled metal knob
riding up a ramp or cam
surface formed on one side of
the plug. The result is an exceed-
ingly fine, steady adjustment of the
coupling, and practically complete
The micro-
meter screw is controlled by a
similar spindle and knob, parallel
and conveniently close to the coarse
adjustment handle. S

The device was found, on trial,
to operate very well indeed, and
to: give the close adjustment of re-
action  coupling  necessary for

. efficient reception and the avoidance

of interference. The instrument

- appeared to be well made and neatly
Messrs. London Electrie Stores, :

finished. On test, the electrical in-

February 25, 1925

proper tightening of the side bolts
the holder would operate smoothly
with the largest sizes of plug-in
coils in ordinary use in telephony
reception, even when horizontal.
Connections are to be made to smalfl
terminal screws on the ‘plugs by
the ordinary flexible conductors.

We can certainly recommend this
robust, and at the same time, sensi-
tive holder.

¢ Standard’’ Three-way
Coil-holder

A sturdy three-way coil-holder of
conventional design and moderate
price has been submitted by Messrs.
London Electric Stores, Ltd. This
has the usual central fixed plug,
mounted between the side plates of
a strong ebonite and metal frame,
which is fixed on the panel by four
small screws. The two moving coil-
plugs are mounted on spindles at
each end, controlled by knobs
which are well away from the coils
(thus avoiding hand-capacity effects),
and have a movement through
about a right-angle.

On test, the insulation resistance
proved excellent, and the device
operated smoothly. Workmanship
and finish were good, and it ap-
peared: to be well worth the
moderate price asked for it, for use

in cases where close regulation of

Ltd., have submitted for test sulation

proved

excellent. By coupling is not required.

NN

BIPP
&z

CLIX PROVIDES AN IDEAL POINT FOR SOLDERING

Perfect  contact —instantane-
ously—everywhere,

The tapered design of CLIX
plugsocket ensures full surface
contact in every one of its
countless applications.

That’s why €LIX, the Electro-
link with 159 uses, supersedes all
forms of Plugs, Terminals and
Switches, and has standardised
the wiring ef all radio circuits.

Retail Prices—
GLIX with Locknut 3d.

*§ GLIX Insulators
(8 cotours) 1d. each

CLIX Bushes: . -
: (8 colours) td. pair

Obtainable from all Wireless
DBealers or direct’ from the-

& M ers s -

’ Radio- Engineers and Contractors
84 VICTORIA STREET, LONDON, S.W.1

'AUTOVEYORS, LTD
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OF THINGS
More than any other single Com-
ponent the variable condenser can
make or mar the quality of your
reception.

More than any other condenser
the Bowyer-Lowe Square Law
Condenser proves its superiority
by the results it gives—in volume,
selectivity and' musical tone

You can fit it in your present sets
without making any structural
alteration.  Supplies can now
given, by dealers or direct, from
stock.

BOWYER-LOWE
SQUARE LAW
CONDENSERS

’\' Write for completg- catnlbgua, con-
N taining full price: lists of these tested
parts. Send I4d. stamp for postage.

(.
=\ I

|
BowyerLowe lested.

Radio Components
Vi T =R L2

& Bowyer-Lowe Go. Ltd, - Letchworth. I} &’h\ \)
) 4@ &

g?ca@rcwc\’c/cn;a NCANCHNCZT
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SUPFLIED BY RADIO PRESS SERVICE DEPT., LTD.

T. R. B. (BERKHAMPSTEAD) a matter of constructional - con-

is building his first set, and has  venience,
some little doubt as to the exact
connections to his filament re-
sistances. He states that his wiring
diagram does not show whether
the two wires should be connected
in any particular order to the end
of the resistance wire winding of
the rheostat, or {o the moving
arm.

Quite a number of questions are
received upon these general lines,
and - we take this opportunity of .
pointing out that electrically it -
makes no difference in any normal
circuit which method of connection
is adopted, that is to say, whether
the moving arm of the rheostat is
connected to the valve filament or
to the L.T. terminal. It is purely

the mains.

A. E. L. (MANCHESTER) states
that he lives in a flat where it is
impossible to obtain an outside
aerial, and asks our advice regard-
ing the use of a connection to the
gaspipe for an earth. He has been
told that this involves serious risks
of explosion, although the gas-
pipe in question is no longer used,
the supply having been cut off at

In general, the use of gaspipes
is strongly to be deprecated, since,
in the event of an aerial being
struck by lightning, there is no
knowing how far the discharge will
run along the pipes, whether they
contain gas or not, and it is quite
possible that in a case like this it

*might result in a serious fire by
travelling so far along the pipes that
a portion would be reached which
is still filled with gas, a spark at a
bad joint serving to burst the pipe
and ignite the escaping gas. It
should not be forgotten, however,
that all this reasoning applies only
to an outside aerial, since an inside
aerial does not seem to stand much
chance of picking up a lightning
discharge, and it would appear that
the risk is extremely remote in such
a case. However, it is probably
wise to be on the safe side, even
here, and use some other form of
earth connection, such as a crude
form of counterpoise obtained by
laying a number of wires undef the
catpet, a connection being brought
up to the earth terminal of the
receiving set in the ordinary
manner,

AMPLIFY WITHOUT

BY THE AID OF THE
I“DETECTAVOX”]
I Can be clamped direct to the earpicce of a CRYSTAL RECEIVING I

SET. A supersensitive instrument that really doeswhat is claimed

Price 17/6. Accessories needed are Transformer, 17/6,

for it.
l and 3-volt Dry Battery.

l Our 44-page New Radio Lict illustrates this and hundreds of other
Radio Components. Send 4d. in stamps and secure a copy at once. l

Showrooms :
SQUARE, LONDON, W.1.| 303,EUSTON RD. N.W.1

ECONOMIG , .., | Head Office: 10. FITZROY
ELECTRIC I

T TV R T AR EREAHRERAEIANEE

.

§ Whenever your valves burn out or filaments

= . are damaged in any way, send them to us

Z( 1+ price + and we will repair them equal to new. Per-

=3 | fect reception is guaranteed with our repaired

= ! 6/ 6 ! valves, which are returned to you

| {PwmE ! WITHIN SEVEN DAYS

E| | Ewitters) ;  D.E ‘06, 12/6. D.E 2v.'25 to '3 amp., 10/6

E b e e o e e Price List for Power Valves on application, =
| Liberal discount to Wireless Agents, Terms on application, |=
=| TheNorth London Valve Repairing Co. £
= 224, Cazenove Road, Stoke Newington, N.16. =
= WE ARE ALWAYS AT YOUR SERVICE. =
T T e N S T O R

Scientific
Research

sfter years of experiment has
nay produced this laboratory
crystal which we have called

:
”
“LANITE.
All natural product crystals
now enti rely superseded. n 2
Lanite is extremely sensitive diagrams and other infor-
allover onaccount of its unique mation that makes for 100%

crystalline structure, efficient reception.

volume arxds n:\;r‘:tr; :{m;ﬁ:’eg. Price .. .. .. 1/9
If any difficulty in obtaining send

1/9 direct to the laboratories LAN'TE
Lanite Laboratories o

6 Booth St. East, C.oon-y,  (JheUlta Sensilive

Manchester. CRY’ TAL

Sold in this box complete
with Lanidium Catswhisker

and lesflet containing circuit

Valves Repaired
PrompilyPerfectly-

Let us send you this useful Booklet.
Gives curves of Radion Valves, prices

Bright Emitters 6/6

e for repair work, and Dull Emitters: !

K3 shows what service 2 volt type 9/«

e B vour  accumulator 06 type 10/6
should give.

4 RADIONS LTD., Bollington, nr. Macclesfield J
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TEST WITH THE

BEST OF THE REST
and you'll know why

“ACLARKE’S “%
TLAS!
LOW LOSS COILS

PATENT Ne. 215053

They  conserve
those minute par-
ticles of energy
received on your
Aerial, Give you

DISTANCE,

SELECTIVITY,
m .

VOLUME.
Are sound in de~
sign and mechan-
ically strong.

Offer the

LEAST POSSIBLE RESISTANCE TO HIGH
FREQUENCY CURRENTS, and consequently are
THE MOST EFFICIENT COILS EXTANT.

Clarke’s

"ATLAS

C.E. B,
’PHONES

Y

k.14

’Phone
de Luxe

These headphones, which are designed to give you
evety comfort In use, are specially sensitive, and have
a total resistance of 4,000 chms. The 'Phones, which
have double-leather Head Bands, are supplied with
adjustable Diaphragms and long flexible cords, and the
metal parts are nickel-plated. Eminently suitable for
. Crystar or Valve Sets.

Price l 5/ = per pair
Say “ATLAS” and be safe.
SOLE MANUFACTURERS:

H. CLARKE & Co. (Manchester) Ltd.
Atlas Works, Old Trafford, Manchester.
"Phones : 683 & 793 Trafford Park, "Grams'; ** Pirtoid, Manchester,”

ADVERTISEMENTS

FEBRUARY 25TH, 1923

Certain reception with
as many head-phones
as you wish. Experi-
mental circuits wired-
up, tried and re-wired
in no time. No more
need for the messy
soldering-iron.

CONTENTS OF
COMPLETE SET.

8 Terminal Studs
6 Multi

uln(-:a These are the advan-
4 reﬁne:mrs tages you get Wit_h
Connectors Newey Snap Termi-

8 Discs (Black, nals; although their
ed and Blue)

Phones + adaptation is Silnpli‘

. Phones — city itself, their
. High Tension + efficiency is proved.
igh Tension —
w Tens.iun + For WireLess
Low Tension —
Earth eri
Complete with

instructions.

ERM

LECTRUI SATENT N° (4130/24 FINANSTY

EL-BE UTILITIES

INSULATING PANEL BUSHES.
(Insulation Test, 25,000 volts.)

4 B.A. Bush 1/« dozen. .
(2 °; ak 1::1 e; o "™ POST
ill 1 f 1 f 5.
VA'LVEzl?gLDE‘ﬁe Bxl?gg!ol%" ne;/é dozen. F REE
Make your own L.C. valve holders.

. 31, Sid 8t., G 51 1
m LEIGH BROS. (GNion Whor poy o Road,

sesreng,

TO HEADPHONES
REPAIRS 18 iAo ens
\ TO COILS
REWOUND to any RESISTANCE & MADE EQUAL te NEW.
PRICE QUOTED ON RECEIPT OF INSTRUMENTS:
PROMPT DELIVERY.
Prang ws®

Eetabtioned TH€ VARLEY MAGNET COMPANY

26 Years,  Phone : Woolwich 885, WOOLWICH, S.E.18.

Sheet rod and tubing in all sizes kept in stock and cut to any
required size while you wait, or sent by post on receipt ‘of casm
WE CAN TURN ANYTHING IN EBONITE.. ; ,
BURGE, WARREN & RIDGLEY, LTD., .
91/92, GREAT SAFFRON: HILL, LONDON, E.C.1. ’'Phone: Holborn 5o

For Advertisement Rates for all Radio Press
publications apply to—
BARCLAYS ADVERTISING LTD,
Bush House, '
*Phone : City 9911. Strand, London, W.C.2.

It will pay you always to watch WIRELESs WEEKLY Advertisements,
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ON SALE
FEB. 28™

FREE Blueprint with every copy.

e A RS

A Selection Irom the Contents :

A SINPLIFIED 3-VALVE DUAL RECEIVEE.
Designed by Joba Sooti-Taggart, F.Inst.F,

LE.E,
A CABINET §.VALVE NEUTRODYNE
RECEIVER (Freo Binoprint of i,
. Harris, Member LR.E.
A VISIT TO THY BIFFEL ROWEN STATION.
(BLOu L. . Plugee, Bc.
CHOEEB AMPLIFIERS,

QIR

Asstatant Goatroller and =
Dlreciwat l. .G.h 0T,

3:1.1).

l.lo
HOW TD MAKE A CRYSTAL

Underdown.

A munr]h?}' SINGLE VALYE SET.
By Stanley @, Ruttes, Mem
A Two-?ﬂ.’-vn TRI-C0IL m!m

TR

%y John W. .
A NEW FOUR-VALVE SET.
Br A. I. Randall

And numerous other wel-llmstsmied
articles of interest

ADVERTISEMENTS
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A CRYSTAL DETECTOR THAT DOES NOT REQUIRE ADJUSTMENT.
Only a wonderful scientific discovery backed by the R.I. reputation could have made
this permanent mineral detector a possibility,

So many vain attempts have been made to attain the ideal of a detector, free from all
adjustmcnt, that the radio public have doubted that it could ever be achieved.

HERE IS THE WAY OF IT—

The combination of a new mineral of high refractive index, end another
suitable mineral, were found to give perfect detection, irrespective of
surface condition and free from the bane of catwhiskers.

There is no question of hunting for the sensitive spot. It is always everywhere on
this wonderful discovery. However, the spirit of the expcrimenler demands
satisfaction, and so one of the elements is mounted with a trigger action to change
the point of contact if desired not if necessary.

As a proof of this, the manufacturers are prepared to suppiy the detector without the trigger adjustment.
he adv.-'ulhges of the PM.—

Absclute permanency under vibration. Easy operation of any circuit in which it is employed.

Extreme sensiti\'it)' al\ra)’s evcrywhrrc. Flimination of distortion if used as a rectifer.

Its inherent stability makes it particularly suitable for all valve and reflex circuit users.

If you are interested, write for descriptive leaflet. If you are keen, buy one to-day.

PRICE, including metal brackets and necessary screws for mounting, 6 -
THE R.1. REPUTATION IS BEHIND IT.

Everybody is talking about this sensation of 1925, They will ask von
if you have got one yet.
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