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Buradept new-pattern
Coils can be purchased
separately or in sets, as
follows :

Set of four Concert Coils
(200-800 metres), 16s.
Set of eight Long-Wave
Coils (700-22,000 metres),
£3 17s. 6d. Complete
set of mnineteen Coils
(20-22,000 metres), £6.

show the
neat appearance of the
Burndept Super-
Vernier Dial and its

Ilustrations

novel, concealed mech-
anism. Model A for 1"
spindles, with knob and
full instructions, 7s. 6d.
Model B for 4" and 1*
spindles (one-hole fixing
condensers, etc.), . with
knob, distance ring, ete.,
8s. 6d.
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Start the New. Year well
with Burndept Components

y

F the New Year resolutions you make,there is

- one that should be carried throughs if you

~ want to get the best from wireless. This

resolution .is that you insist ,on buying nothing else

but British wireless apparatus—made by Burndept.

By trying one Burndept Component when building a

wiele s receiver, you will learn to rely on Burndept

for all future purchases. You will have formed a
new habit—and a good one.

The efficiency of Burndept new-pattern Coils is
unsurpassed.  Immediately they are tried the
difference will be noticed—clearer tone and greater
volume result. Each Coil is completely enclosed in
an hermetically-sealed container, on the face of which
the number and wave-length range are clearly
indicated. The Coil is perfectly protected against
damp and dust and will maintain its high efficiency
indefinitely.  Externally, all the Coils are the
same size.

To take full advantage of the selectivity of your set,
fit Burndept Super-Vernier Dials. They enable the
finest adjustments to be made with ease by means of a
novel friction-driven  epicyclic gear which gives a
reduction movement of about 7 to 1. Unlike most
vernier devices, the Super-Vernier Dial is unobtrusive
in appearance and resembles an ordinary dial. The
concealed mechanism is quite silent in operation and is
completely free from ‘“back-lash.” When fitted to
condensers, vario-couplers, etc., Burndept Super-
Vernier Dials render the manipulation of a receiver
remarkably simple.

The Burndept range includes everything for radio
reception, from components to complete installations.

BURNDEPT

% 7 9
Head Office; Aldine House, Bedford St., Strand, London, W.C.2

Telephone ; Gerrard goyz, Telegrams : Burndept, Westrand, London.
Branches and Agents Everywhere.

NEW SUBSIDIARY COMPANY: Burndept
(Dublin) Lid., 17, Dawson Street, Dublin.
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HE wireless public and

trade alike have read
with considerable sur-
. prise the extraordin-
ary statements made by
Captain Eckersley in
the Christmas number
Radlo Times.’’ In an
article, entitled “ A Talk to Home
Makers,”” he writes as follows :—

‘* Surely it is only fair to the trade to
point out that the justification for home
making only arises when a home maker
is. really legitimately an experimenter
and knows what he is doing. If home
making simply means copying  what
someone else has taken pains to design,
might I suggest that mental indiges-
} tion may result and more, might I
F pomt out that a new and Great mdus-

try ‘is being hampered? I feel that
even if we could do it the issuing of
cut ans dried instructions on how to
| make a particular set would be unfair

} to those whose livelihood is to sell sets
L at a legitimate profit to the public.”
He then goes on to argue that it costs
thousands and thousands of pounds to
find out a new thing, and that there
is no inducement to spend such money
W if the manufacturer receives no return
for it

of = The

Captain Eckersley is Assistant Con-
troller and Chief Engineer of the
B.B.C., and any statements of his are
} lcoked upon as official. %peakmg
i Dbluntly, Captain Eckersley’s policy is
purelv concerned with the broadcasting
service, and not with emitting propa-
ganda on matters which are entirely
outside his province.

On the merits of his remarks, the
manufacturers of sets are almost a
clique in the trade, the great bulk of
which is done in component parts,
Indeed, the proportion of set to com-
ponent advertisements in, for example,

C < ]}
CONTENTS
Page
A e nad, Hing .. 490
The Future of Broadcasting 492
Short-wave Notes:and News 494
Further Experiments on the Tight-

Coupled Aerial Circuit. . 495
Radio Press Calibration Scheme 499
Jottings by !he Way .. R 500

he T. Y ng

Tes 502
N’ethod: of Mpdulahon in Trans-

mission . 503 4
Wireless News in Brief . 507
The Practical Dtngn and Use o!

Frame Aerij . 508
Broadcasting in Norway . .. s
Inventions and Developments .. 513
Apparatus We have Tected .. 517
Correspondence .. .. 518
Information Department . . .. 523

[N > (]

a leading trade journal, is but one to
ten—so small as to remove any possible
doubt. The Albert Hall Exhibition, in
September last, showed quite clearly
that the trade was preponderatmg}y
inclined to components.

In the early days of broadcasting
the *¢ set *’ chque very actively com.
bated the tendency for the listener to
build his own apparatus, but common-
sense removed the irksome and unfair
restrictions which had been placed
upon home building, and the trade, as
a whole, immensely benefited. Thera
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~Captain Eckersley’s Amazing Statement

are thousands, if not millions, of people
to whom.the advantages of home con-
struction make a strong appeal, and
who, without the facility to build
their own sets, would undoubtedly
forego the pleasure that broadcasting
brings. It is thus perféctly clear that
a very great proportion of the revenue
of the B.B.C. comes from the home
constructor.

The reference to the ¢ experimenter "’
is almost ingenuous. We all know
that the title, ** genuine experimenter,”’
is an old gag which was used by the
Post Office to cover up its antagonism
to the home constructor. According to
the Post Office, the number of
‘¢ genuine experimenters:’” in  this

country reckoned by their ®wn stan. -

dard is but a few thousands.

Previous indiscretions by the Chiei
Engineer of the B.B.C. have related tc
the radio situation in America. After
having all facilities afforded him in
U.S.A., his descriptions of the state of
affairs, subsequently expressed in
articles and broadcast through the
microphone, were deeply resented on
the other side of the Atlantic, as being
distorted.  This resentment was ex-
pressed on numerous occasions to Mr,
Harris during his recent trip to the
United States.

We regard Captain Eckersley as a
very likeable and popular personality-—

perhaps because he does tend to bq«

into
into

irresponsible—but his incursions
journalism. seem to lead him
officious indiscretions.
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: AMATEUR RE-BROADCASTING

8 4

% By F. A. MAYER (G-2L2Z). ‘g

% My. Mayer’s achievement in re-broadcasting the programme from Daventry and successfully trans- w’

B mitting it to Tasmania is well known. In the following article he discusses the possibilities of Imperial 3

B Broadcasting and the value of the higher frequencies for such transmissions, giving alse some account of 5

% the apparatus used at his own station. g

3 B
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EVERAL articles have appeared from time to , Relaying Daventry

time in various technical and other publications
on the possibilities of inter-Empire re-broadcast-
ing, but there are many divergent views on how such
a scheme is to be carried out, and no one appears to
know much about it from the practical point of view.

1 have recently carried out several experiments on
relaying one of the B.B.C. stations, mostly Daventry,
at a frequency of 6,667 kilocycles (45 metres). Several
reports have appeared in the Press lately of the
. Daventry programme being received at a frequency of
Imperial Wireless 6,667 kilocycles (45 metres), and it has been suggested
‘ that Daventry has been experimenting at this fre-
quency, but I do not think this is correct, and it is
probable that the transmission which has been reported
on has emanated from my station,

0P

The B.B.C. have a vision of such a scheme, and
« there is no doubt that sooner or later programmes will
be exchanged with all paits of the Empire. The ques.
tion of the moment is how to link up, and a great
deal of experimental work will have to be done before Broadcasting at High Frequencies
the most practical way of accomplishing the link is
found out. If it is to be by wireless all the way, will it
be at low frequencies with high power, or at ultra-
high frequencies with low power? The only remaining
way ‘is partly by wireless and partly by land-line, and
I believe such a scheme has already been put forward as
a possibility, but 1 doubt if it would be as practicable
as the wireless all-the-way link.

Considering the possibilities of a frequency of 06,667
kilocycles (45 metres) to begin with, this frequency is
quite unsuitable for local broadeasting. Local condi-
tions change very rapidly at various times of the day.
After dark it is almost impossible to use this frequepcy
for local communication under 150 to 200 miles.
During daylight local signals are very strong, but a
very rapid fading eifect takes place, which results in
Distortion bad distortion of speech every few seconds at these
fading periods. At the same time perfect speech may
be received at the Antipodes, when the <distortion
observed locally is non-existent at such a great distance.

Take, for instance, linking up with Australia. It has
been suggested that wireless be used from England
to Canada, then across Canada by land-line, with
another wireless link from Western Canada to Distant and Local Distortion

B

The question is—how far away does this distortion
trouble end? This varics at different times of the day
and at’ ditferent periods of the year. Iiven at 3,000
miles this trouble is often ‘apparent, as has often been
noticed with the transmissions of KDKA on 1,839
kilocycles (62 metres). 1 have carried out several
tests with Mosul, liag, about 2,500 miles away, and
on one occasion, when bad distortion was reported by
this station on a Daventry re-broadcast, the transmis-
sion was received quite well at Hobart, Tasmania. 1
bave found that it is far easier to work Australia on
telephony than cother countries comparatively near.

Modulation
The degree of modulation which can be used on
these short waves is another question to be determined.
I do not think that more than 23 per cent. to 30 per
cent. modulation of the carrier wave dare be attempted,
owing to the possibility of a slight frequency change

The main station building at the Rugby wireless station, which again will produce bad distortion. Even with a
which has 2:;:!",;‘:'?’ ‘e':'gh"e::_:f‘fn%“fvt;“ l"‘:l"“m'““’"s' master-oscillator transmitter this frequency change
€ i ew &eatand. . tends to take place.
Australia. One of the greatest difficulties to be over- High or Low Frequency ?
come is the elimination of distortion, and this difficulty Another point in favour of the higher frequencies is
is usually greater with land-line work than with wire- the elimination of interference from other stations and
less. Also the greater the number of times the trans- the comparative absence of static as compared with the
mission is relayed, the more possibility would thers lower frequencies. Also quite low power can be used,
be of distortion occurring, owing to the amount of so that the upkeep cost of such a station would be very
apparatus employed. ; ) low.
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As regards the utilisation of a low frequency, this
would probably be the most practicable, but enormous
power weuld have to. be used, and it would only be
possible to establish such a Hak with a super station
of the Rugby type. For broadcast relaying a station
of this type would be almost out of the question,
owing to the high initial cbst. and the great expenss
of upkeep.

Land-Lines

To relay to Australia partly by wireless and partly
by ldnd-fine would also be almost cut of the question
when utilising the present band of broadcast fre-
gquencies. There would be great possibility of inter-
ference in both the wireless links between this country
and Eastern Canada, and between Western Canada
and Australia. Then there is the upkeep cost of the
two wireless stations required, and the cost of the use
of the land-line across Canada, and the possibility of
breakdowns., With luck an intelligible transmission
might be got through, but it could not be depended
upon at any time. ‘

High Frequencies the Best Solution

My experiments have been confined to 6,667 kilo-
cyeles (45 metres), but there are, of course, innumer-
able other ultra-high frequencies which could he
experimented with and which would probably produce
the desired result. It might be necessary to use
diff erent frequencies on different cccasions, according
to atmospheric conditions. I certainly think that these
high frequencies should be thovoughly explored, to
find cut the practicability of using them for inter-
Empire re-broadcasting, as this could be done with
comparatively little expense, and there is little doubt

that herein lies the solution of thi problem.
The Time Problem
The principal disadvantage n exchanging  pro-

grammes with other countries at great distances is the
time difference.  When our transmissions are taking
place in the evening 1t is early morning  at  the
Antipodes, and if we wanted to hear Canada or the
U.S.A. we should have to get up in the middle of
the night. This would appeal to very few broadcast
listeners after the novelty had worn off.  The only
country favourably placed as regards time is South
Africa, which is about 1} hours ahead of us, but from
my experiences this is the most difficult country to com-
municate with. South Africa seems to be suffering
frem perpetual static interference, even on the ultra-
high frequencies, so that it must be very bad on the
lower ones.  Also conditions vary enormously from day
to day and heur to hour, whereas this trouble is not
experienced so much at the Antipodes, as communica-
tion at the higher frequencies can be effected practi-
cally daily and at almost any time,

Difficulties Experienced

My experiments have becn carried out under certain
dithculties which would ot be experienced by the
B.B.C. | have to receive by wireless in the first
instance, whereas it would be much better and more
suceessful to have the transmission in the first place
by land-line. The arrangement I have is as follows :
An ordinary loose-coupled receiver operating on an
zerial parallel to and within 2o {t. of the transmitting
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aerial is used. No interference whatever is experienced
from the transmitter operating at 6,667 kilocycles (43
metres), although the two aex Lals are so close togrether.

The Apparatus Used

The set consists of one H.F., detector and one L.F.
transformer coupled. The output of this set is passed
by land-line over to my transmitting room, and is
plugged direct into the modulator panel.” A change-
over switch is fitted to this panel, and when relaying
this switch substitutes a one-to-one open-core trans-
former for the microphene transformer which is used
for speech. This transformer is coupled to-a resist-
ance-coupled amplifier using 1,000 volts H.T., suitably
biased. The valve is a 10\\-90“91' dull-emitter trans-
mitting valve, type D.E.T.1z. This circuit is coupled
to the grids of the main control valves.

Choke control is used, with two type Tz250 transmit.
ting valves in parallel.  Two more T250 valves ara
used oscillator valves. The power input to the
oscillator valves is oo watts, and to the modulators
about 180 watts; fitapent consumption, 21 amps.
total.  Osram valves are used throughout.

as

Experimental Stations Needed

As a final remark, T bave no doubt that some of
the critics will disagree with my suggestion as to the
utilisation of the higher frequencies for re-broadeasting,
but my remarks are based on actual results and experi-
ments with low power, and I should like to. see the
results achieved by the B.B.C. or other parties, with
the cash available to equip and maintain a high
frequency station for this purpose. So long as they
keep ofl the present band of frequencies allotted to the
amateur experimenters, I am sure there will be no
epposition from this direction.

The low-tension swu‘chboard in tﬁc ﬂalve room at the
Rugby wireless station.
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A NEW METHOD OF MEASURING COIL
RESISTANCES.

“.Gl"."‘.‘v.‘ll..b«.'....‘l..I.ﬁ.'.Q.&'OA”.‘.O.‘*&.Q..l..'.‘l.‘.’...l‘l..
Mr. J. H. Reyner's second ariicle on the above,

subject is unavoidably held over until next week’s
issue of TFireless Weekly,
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THE FUTURE OF BROADCASTING
FURTHER EVIDENCE BEFORE THE COMMITTEE OF ENQUIRY

We give below a summary of ‘the evidence submitted to the Broadcasting

Committee on behalf of the Press, the Thedtres, the Music -Publishers’ Asso-

ciations and Messrs. Chappell. An account of the evidence given previously,

by the B.B.C. and the Wireless Leagjue, will be found in the issue of
*“ Wireless Weekly ” for December 16.

NSRRI
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g N December 37 Lord Riddell
and Sir James Owen appeared

on behalf of the Press in-
terests to give evidence before the

L

Commiittee on Broadcasting. They
were supported by Mr. H. D.
Robertson, of the Scottish Daily

Newspaper Society. .
The ** 7 p.m, Rule "’
The Press representatives were
emphatically opposed to any exten-
sion of the existing facilities for

the broadcasting of news. Ispe-
cially was cxception taken to a
modification of what on¢ might

term the ““» p.m. rule,” ie., the
existing agreement which provides

Mr. Walter
Payne, O.B.E.,
who repre-
sented the in-
terests of the
theatres.

that no item of news shall be trans-
mitted before 7 p.m.

Reasons for Opposition

The three main conclusions on
which the Press based their oppo-
sition were 1—

That the reasonable requirements
of the public do not necessitate any
change in  existing arrangements
for thic supply of broadcast news;
and that, by placing their news ser-

vices at the disposal of the B.B.C.,
subject to certain limitations as to
hours, the newspapers have shown
sympathy with broadeasting, and
have given an adequate quid pro
quo-{or any concession involved in
existing arrangements, )

Advertising and Propaganda

That from all points of view it
is unnecessary and undesirable to
utilise the broadcasting organisa-
tien {or advertising purposes,

That adequate safeguards must
be imposed to prevent broadcasting
from being used for propaganda or

- party purposes; and that the final

decision in such matters should not
he vested in a Government depart-
ment or a Minister of the Crown.

Possible Effects of Broadcasting

More News

Lord Riddell constantly reiterated
the importance of the Press as a
national .industry, both. from the
point of view of financial expendi-
ture and the number of persons to
whom this industry gives employ-
mer:t both directly and indirectly.
It was submitted that if; as a result
of the broadcasting of news, news-
paper circulations were seriously
curtailed, large numbers of people
would be deprived of a livelihood,
without any corresponding gain by
the publie, *“ as there was no reason
for contending that the oral com-
munication of news was superior 1o
its visual communication, or that
the newspapers had failed to meet
public requirements.”’

Comparative Outlay on News

Some interesting financial details
of the expenditure of the papers
were disclosed. About ,£62,000,000
per annum were spent in newspaper
production, and some 700,000 tons
of paper, mostly manufactured in
this  country, to the value of
412,500,000, were absorbed.

The cost of the collection of news
accounted for A£'5,000,000.

The B.B.C. paid only £8,000 a
vear for their news service, little

492

e
Lord Riddell, who

sub-

mitted evidence to the
Committee on behalf of
the Press.
W gt ]
more than the sum paid by any

oae newspaper.

Losd Riddell was questioned by
St Thomas Royden as to whether
the Press would  withdraw  any
opposition il a greater sum were
paid.  Lord Riddell said that the
question of pavment did not enter
mto the case,

Further Points

They were opposed to the broad-
casting of news at all hours.

Sir Thomas Royden then dcalt
with the question of people who disl

“not buy newspapers—people in in-

accessible districts,

Lord Riddell theught the numbey
was so small as to be negligible,

Questioned further as to whether
the present restrictions should be
retained in  their entirety, Lord
Riddell thought they should, not
only because of the points quoted
about the Press, but also in the
public interest, ’

In his opinion various subjects
which could be dealt with in the

news sheet were not suitable for
general dissemination into  the

family circle. He instanced certain
classics, topics such as birth con-
trol, racing and betting, and the
Law Courts reports.
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Lord Rayleigh desired to be in-
formed to what extent the DPress
had been prejudiced by the existing
news service,

Provincial Papers

Lord Riddell said there had been
no competition up to the present.
Sir James Owen here stated that a
questionnaire, addressed to provin-
cial papers which could not be in
the hands of readers until after
7 p.m., had disclosed a noticeably
prejudicial effect.

Sir James Owen was most insis-
tent that the 7 p.m. rule should not
be removed. ~ He felt sure that the
provincial papers would be so
seriously  affected ‘that many of
them would be withdrawn. In this
case¢ the public would sustain a
very definite loss, since many of

these  papers  were devoted to
diverse  local  interests, social,
administrative, and general. Much

good was done in alding the ad-
ministration of justice, and so on.
Broad‘caSting, of Parliament
Captain Frazer, whe has asked
various witnesses regarding - their
attitude towards the broadcasting
of the proceedings of Parliament.
again put the same query. Lo
Riddell suggested that many of the
proceedings  would  not  be of
general interest, but stated that the
Press had no objection, and that the
preseat agreement with the B.B.C.
allowed them to accomplish this, so
long as they confined themselves to
speeches which could be picked up
directly by the microphone.

Vitalising the News
In reply to further questions by

Captain  Frazer with regard to
narrators  or  observers, as, for
instance, at the signing of the

Locarno treaty, Lord Riddell made
the Interesting” disclosure that &
committee had been set up to which
the 8.B.C. would apply for special
permission for this type of broad-
cast. In the case of the Locarno
Treaty, they had not made anyv such
application.
Public Demand

Lord Blanesburgh desired to be
informed on what authority or on
what grounds the Press were en-
titled to prevent a legitimate
demand  (if such demand existed)
from the public for more news.

Lovd Riddell did not see that the
public should be indulged in all
their demands. Perhaps Lord
Blanesburgh thought they should
have free beer if thev demanded it.
Lord Blanesburgh did not concur

in the view that this was an
analogy. He quite realised that
the Press had something to sell,
and that they were entitled o
some, return
Should  the

inflict conditions as
their

for services,

Sir

James Quwen supported Lord
Riddell in giving evidence for. the
Press.

public, however, desire more news,
there was no reason in law to pre-
vent the B.B.C. from supplying it
In fact, should a certain agreement
entered into  between the B.B.C.
and the Press appear to restrict the
public demand unreasonably, then

the B.B.C. would be entitled to
repudiate © such  agreement. The
public, he had no doubt, would
desire to be informed as to why

they were. so deprived.

Supply of News to the B.B.C.
Loerd Riddell said the restrictions

~were agreed to by the P.M.G., who

had many interests -to reconcile be-
tore  granting the B.B.C., their
ficence. . If the news service were
to be extended they would have to
reconsider their position. He felt
sure that the four Press agencies,
of which number the Press owned

two, would consider their best
customers first,  If the Press, whoe
maintained  (excepting  for . the
‘6

mere bagatelle ”’ of £8 000 per
annum) the Press agencies, did not
destre them to supply news to the
B.B.C., he felt sure they would
not,
supply news, the B.B.C. would
have to set up and malntain 2
world organisation for news alone.
The Thin End of the Wedge

Lord Blanesburgh suggested that

the Press might meet the B.B.C.

and- allow them to broadcast events
of national importance, such as the
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If the Press agencies did not
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Derby and the Boat Race, immedi-
ately after the result was known.

Sir James '‘Owen opposed even
this slight extension on the grounds
that it was *‘ a slippery slope,”” or
what one might term the thin edge
of the wedge.

Religion

Deuling with religion and some
other controversial - matters, Lord
Riddell said that, no doubt, we
should have IFreethinkers demand-
ing a service. Many opponents of
certain controversial matter broad-
cast were just realising the enor-
mous power wielded by this new
social force. ’

This closed the case for the Press.

The Theatres

On  December 18 Mr. Walter
Payne, O.B.E., gave evidence on
behalf of the Society of West End
Theatre Managers, Entertainments’
Protection  Association, and -the
Entertainments’ and Organisations’
Joint Broadcasting Committee.

The memorandum dealt with the
history of the relations between the
entertainment industry and the
B.B.C. briefly as follows:

Unlimited Powers of the B.B.C.

Shortly after the B.B.C. received
the Wireless Licence, dated Janu-
ary 18, roz3, those interested in the
provision of public entertainment
became acecidentally aware of the
powers which had been given to the
B.B.C. to broadeast, to an unlimited
extent, concerts and theatrical entér-
tatnments,  Realising the very seri-
ous injury which might be done to
the Entertainment Industry, a Com-
mittee was formed,  representing
every section of this mdustry, and
delegates representing emplosvers
and emplovees were nominated.

Restriction Desired

Attention was drawn fo the sig-
nificant fact thar negotiations. har
taken place with the  Press which
had resulted in certain restrictions.
Theyv contended, and. still do con-
tend, that such restriction was right
and proper, and that it should. have
been extended to cover entertain-
ments. B o

The B.B.C. apparently attached
great importance to the value of

broadcast entertainments, and en-
deavoured to persuade the Com-
mittee that broadcasting was an
admirable advertisement. Results

had not cenfirmed this contention.
With a view to the prevention of
friction, the B.B.C. had voluntarily
agreed to certain restrictions. In
the opinion of the Society of Theatre
Managers not mote than 10 per
{Continued on page 516.)
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ITH the advent of the mild
W\\'eather, reception - condi-

tions seem to have suffered
a general decline, so far as the
higher frequencies are concerned.
Most. of the American and Anti-
podes stations have only been of
very moderate strength, and during
the last week-end even the Euro-

pean stations have found some
dithculty in  communicating with -
one another.

Jamming

The problem of local interference
is  becoming extremely serious
again, the *‘local’ stations now
being French transmitters employ-
ing their favourite high-powered
“raw’”  A.C. Half-a-dozen of
these stations can make enough
noise io occupy the whole band of
frequencies  between 6,670 and
7,500 ke, {40 and 45 metres), so
broad is their tuning and so trouble-

some their numerous ‘¢ side-bands.’” .

One is now sometimes prevented
from working with a station ten
miles away on account of the inter-
ference from another transmitter
two or three hundred miles distant,

News from Ireland

We hear from GI-6MU, of Bel-

fast, that he has established two-

way communication with P-3FZ,

thus being the first Irish station to
His input. was’
then 5 watts, but he has’ worked =
stations * on tele- -
phony with an input of 2 watts to'a

work Portugal.

several  British
Cossor Pz valve. He is shortly
fitting' up an 8o-watt generator, and
hopes to make a larger ‘‘ splash *’
in the ether.

Other Irish stations now working
include §NJ, 6TB and 6QD (all of
Belfast), 2WK of Portadown,
Ulster, aad 21T of Armagh. A few
‘more hope to be working after
Christimas.

The North of England

‘There are now more Lancashire
stations active on the 6,670 ke.

band than bhave ever been heard
before. 2QV (Ormskirk) and 2QB
(Widnes) are both heard at great
distances, though they are unable to
work each other. The former
wants to erect a small aerial for
short-wave work, but the powers
that be do not consider that enough

The earth connections at the Rugby
station are no less carefully insulated
than the aerial lead-in.

sky is visible from the garden as it
is! He employs an 1.S.5 wvalve
with an input of six watts. 6RW,
of Rock Ferry, Cheshire, is another
‘“ big noise”’ from the North; in

addition, 2KW, of transatlantic
fame, is making a real *‘trans-

atlantic noise.””
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Poor Conditions

2KF reports that the conditions
were so bad during the week-en<
that be only succeeded in working
one New Zealand station and one
American. He heard Pl.1HR on
Sunday afternoon; the latter sta-
tion was handling trafhic with
American sixth district stations for
the entire afternoon. Some South
Africans were also heard during the
evening, but we have little doubt
that conditions will improve enor-
mously if the weather becomes
colder again.

It 1s sad to think of the fate of
those who svish to do ¢ DX 7
work in the early mornings if the
best conditions only accompany
bitterly cold weather. This appears,
however, to have been the case ever
since amatcurs commenced to work
on the 6,670 ke, band.

3,333 kc.

We have  been listening on
2,333 ke, (9o m.), and it is hard to
believe that the frequency band
which saw’the accomplishment of so
much good work last season is so
absolutely deserted now, Is it
possible that by next year the now
overcrowded 6,670-kc. band will he
in the same state? Though it does

. not seem likely, we must remember

that, at this time last year, we
little dreamt - that the 3,333-kc.
band would ever lose its popularity.
It would certainly be a good thing
if one-third of the stations now
using the higher frequency would
go back again to 3,333 kc., and 3o
relieve some of the present con-
gestion around 6,670 ke,
American Telephony

We hear from a correspondent
that a stdtion, apparently of Ameri-
can origin, with the call-sign 2XG,
and using telephony, has been heard
on 6,077 kc. (43 metres). We have
no information as to the nature of
the tests or the power used, but

- believe this to be an experimental
station working in conjunction with

one of the broadcasting stations.
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The oscillator used by Mr. Kendall for these experiments
- was: made up in the form shown here. The 2-turn coil (L2
in Fig.1), to be seen in the photograph on the next page, was
- fixed on the side of the wvalve remote from the other
two coils. X
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ONSIDERABLE practical interest attaches' to
{ the dquestion of the degree of uniformity which

ean be obtained in the response over a band of
frequencies of a circuit of the conventional type
empleying a coil of fixed turmns number in the aerial
cireuit, fairly tightly coupled to a secondary coil which
alone is tuned by means of a condenser. It has been
shown that this circuit is probably simply a, tuned
primary and secondary scheme, in which sthe degree- of

Y

tus,
oscillator

coupling is so great that the resonance curve of the
primary circuit becomes one of the familiar double-
Humped variety, the two humps being very consider-
ably flattened by the tightness of coupling, and the
usual practice being to- work upon one of these humps,
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Further Experiments with the Tight-
g . . o_ d 9 9
Coupled Aerial Circuit

By G. P. KENDALL, B.Sc. 5

In previous issues of ‘° Wireless Weekly > Mr. [l
Kendall has discussed certain problems con- =
nected with the use of a.tight-coupled aerial -l
circuit. He now sums up the results of his in- ()
vestigations, and demonstrates clearly what L
degree of °‘ aperiodicity’ one may expect to ]
obtain with this form of circuit. L)

Cl
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Fig. 1.— The complete
‘circuit diagram of (left)
the measuring appara-.
and (right) the
used as a
local source of * signals.’

relying upon its width and relative flatness to cowver
the band of frequencies which it is desired to-reccive.
Previous Investigations

A number of experiments have been desciibed
vecently in Hireless Weekly and elsewhere in which
the method of test was to measure the signal strength
obtained from the carrier wave of the local station, in
my own case zLO, with various arrangements of this
type, and a certain amount of mformation has been
obtained ; but it has been evident that with only this
methed at commarid it was not possible to obtain a
true idea of the actual width of the frequency band
which could be covered with a practical degree cf
uniformity by one of these tight-coupled circuits,

A Later Method

It has been evident that some method was required

in which some sort of signal was employed whose fre-

quency could be varied at will, in order that the point’
might be investigated, and a good deal of work has

~been carried out by the writer to arrive at a suitable

experimental method.

A method was finally arrived at which has given
some decidedly interesting results, which 1 believe te
be capable of yvielding general deductions of practical
value,"and it is proposed .in this article to describe the
method and results in question.

Measuring Circuit
The measuring circuit consisted of the usual aerial
and earth system containing a tapped primary coil,

L,
.
7

—_—
.

tightly coupled to the usual secondary winding tuned
by a variable condenser, the signal voltage across this
latter circuit being* determined by the usual Moullin
voltmeter arrangement. The primary and secondary
coils were the same as those recently described in’
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coninection with a somewhat similar investigation, the

primary being of the same diameter as the secondary S

viz., about 3% in., the winding being composed of

No. 26 d.c.c. wire. Tappings were taken from this

coil at the 6th, gth, 12th, 15th, etc. turns, up to a

total of 6o. The source of signal energy was an oscil-

Jating valve circuit of conventional type, shown upon

the right in Fig. 1, the method of feeding the energy

into the circuit under investigation being by the use

of a small coupling coil very loosely coupled to the

oscillating circuit. | This coupling ceil was inserted in \ 300M.

the earth lead, the oscillator being arranged at a dis- I

tance of 10 ft. from the main portion of the measuring ,

circuit. . ) :
A Convenient Source of Signals S ‘

We have here a means of introducing into the aerial
circuit small high-frequency currents which may be
taken as being equivalent to those induced by the
signals of a distant station, but certain precautions
must obviously be observed in its use if results of any

~ N G & &G % N M
~
\

~ N L & 6 & N O
™\
‘J
/
/.

Illustrating the i

relative positions S
~ of the oscillator

and pick-up coils

to secure a suit-

able coupling be-

tween them. Re-

ferring to Fig. 1,

L2 is the 2-turn

coil, L3 the coil on

the X former, and

L4 the plug-in coil.
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significance are to be obtained. In the first place, it
will be observed in using any valve oscillator that as
the tuning condenser of the oscillating circuit is varied
so will the strength of the oscillations also vary,
Difficulties )

In the oscillator emploved in these experiments, for
example, as the reading of the condenser governing
the frequency of the oscillation was increased, f.e.,
as more capacity was added to the circuit, so the
oscillations became weaker and weaker. This in itself
is a comsiderable difficulty, but it can be overcome in
a manner swhich will be described at a later point.
Further, the coupling between the oseillator coil and
the coil in the earth lead must be decidedly W\Cak, and
in these circumstances it is necessary to employ a
really strong oscillator to introduce a sufficient amount
of energy into the aerial circuit.

The Oscillator

In practice, the oscillator consists of an ordinary
bright emitter general-purposé valve run at rather a 4 - .
high filament temperature, and with fairly high anode / 500 M. \
voltages, up to 168 volts. The grid coil of the oscil- i l :
lating system was either a Lissen No. 6o or a Gambrell ‘ ;) 10 20 30 30 50 60
B, to this being coupled a coil consisting of‘ two turns PRIMARY TURNS
of' Glazite wire, as a pick-up winding. This latter ¢
o, Pl ot 8 o of ot 3 o 1om e i, 2 The hase cores e btind by s the

, . 1 condi- number of turns in the primary winding, and plotting

‘tions that a sufficient amount of signal energy was turn numbers against measured signal strength at
introduced into the receiving circuit for the purpose of " . various frequencies.
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Fig. 3.—These curves were plotted in the same mariner
as those of Fig. 2, but in this case pr tions iere tak:

to secure a constant reading of signal strength from the
oscillator at the different frequencies.
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the experiment, the actual signal strength ﬁom es
being roughly eqmvalmt to those observed fmm the

. local broadcasting station, at a distance of 8 miles.

The First Experiment

The procedure in the first experiment was to set the
local oscillator to give a frequency of 1,000 kilocyeles
(300 metres), and then to vary the number of turns
upon the primary winding of the circuit under investi-
gation, measuring the signal strength across the
secondary with each tapping point. The result i8
shown in the top diagram of Fig. 2, and of course the
familiar double humped curve is produced.

It is to be noted in passing that the two humps of
this curve appear to 'be widely ditferent in width, but
this is largely a matter of the horizontal scale unon
which the dldOL&ﬂl is drawn.

Primary Turns and Signal Strength
It will be noted that horizontally I have n}&lked off
the turns upon the. pumar} while vertically is the
signal strength scale, and it is to be remembered that
a variation of, say, three turns in the neighbourhood
of the peak of the first hump represents a very much
greater percentage change of total inductance than a

‘similar variation of three turns upon the peak of the

second hump, where there are already as many. as 33
turns in circuit. In the first case,. of ‘cousse, thers
would be only about 12 or 15 turns in circuit. This
point should be borne in mind in all cases in inter-
preting diagrams of this type.

Lower Frequency Readings

The next step was to ncrease the reading of the
condenser in the osmllatmg circuit to give a frequency‘
of 857 kilocycles (350 metires) and to repeat the proce-
dure.  The curve thereby derived is shown in the
second diagram from the top in Fig. 2, and once more
we see a curve of the same general type, with two
humps and a sharp dip between them, whére the
primary circuit has come info tune with the input fre-
quency, - with correspondingly poor results on account
of the very tight coupling. The oscillator was next
adjusted to give a frequency of 750 kilocycles (400
mettes; and the procedure 1epeated curve three read-
ing from the top of Fig. 2 being plotted as a result
of this series of measuremcnts For frequencies of
667 kilocycles (450 metres) and 6oo kilocyeles (500
metres) respectively, the procedure was also carried
out, the curves being also seen in Fig. 2 ,

Comparison of Curves

Several interesting things come to light upon an
examination and comparison of these curves, one
being that for a given number of turns in the aerial
circuit we shall find that we are working upon points
of widely different character at the various different
frequencies under consideration. For example, if we
take 15 turns, we shall find that with a frequency of
1,000 kilocycles (300 metres) we are just nicely on the
peak of the first hump; with a frequency of 857 !{i_l@»
cycles. (350 metres) we are still in a good position
upon the peak of the first hump; with a frequency of
750 kilocycles (400 metres) we are no longer in a very
favourable position, being half-way down the outer
slope of the fisst hump, where the signal strength is
only half the maximum possible, but where selectivity
is fairty high.

Signal strength is poorer still in the case of the
frequencies ~0f 667 kilocycles (450 metres) and 6oo
kilocycles (300 metres). Further, it will be observed
that what one may deseribe as danger points, namely,
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the dips between the two humps (where it will be

remembered that selectivity is exceedingly poor and
signal strength also deficient), fall at numbers of

turns ranging from 24 in the case of the 1,000 kilo-
cycle frequency to about 48 in the case of the 600
kilocyele signal.

Varying Oscillator Output

It will be observed that these different curves rise
to different maxima, resulting from the fact that the
6 o
5 ~J PRIMARY

><\ ~ .\\ TURNS
4+ — P 29
s ~
3 S \\\‘ \E ~<—2
. / '\\\r\ \\ l— ;i
1 / \\ S~ <—12
—l G
300 350 400 450 500

WAVELENGTH IN METRES

Fig. 4.—~From these curves, which are plotted from ihe

data provided in Fig. 3, and on a scale of wavelength

against signal strength, may be deduced the degree of

‘“ aperiodicity *’ of the primary circuit over a particular
band of wavelengths.

output-from the oscillator was not constant in strength
at the different frequencies under investigation, but
altered progressively as the frequency was lowered,
i.e., as the wavelength was increased.  This became
so acute that in the case of the curve for the 6co
kilocycle frequency (500 metre wavelength), it was
necessary to increase the strength of the oscillator
somewhat by applying a greater H.T. voltage in order
to obtain a signal strength that could conveniently be
measured, and it will be observed that this curve rises
to a Orealm height than the preceding one for the 667
kiloeyeles (450 meties) signal. »

Equalising Signal Strength

In order to carry out a proper comparison to deter-
mine the actual degree of relative efficiency - obtained
at different’ frequencies with a primary of fixed size,
it was decided te determine corresponding points from
the five curves of Fig. 2, and then to adjust the oscil-
lator at the various frequencies under consideration
so that an equal signal strength was obtained at each
of the points chosen. It will be observed upon inspec-
tion of Iig. 2 that points A, B, C, D and E have
been marked, which are all l(}dghly eqqulent to each
other in relative position upon the curve dpproprmt«;
to the fuquemy chosen.

‘Oscillator High-Tension Voltage

The next step was to determine by experiment what
value -of high-tension voltage upon the oscillator valve
would give the same signal stfength a value of 6 being
chosen, when turn numbers appropriate to each of the
points mentioned were included in the aerial circuit.
These were found to be as follows :—

Aerial Oscillator

Test Frequency. Turns. Voltage.
1,000 kilocycles 15 84
857 v 18 102
750 " 27 120
667 ' 30 138
600 ' 36 168
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Second Series of Curves

The operation of taking the series of readings upon
the five different frequencies chosen was then repeated,
using the voltages upon the oscillator which had been
determined, and the five curves were then plotted
again, the result being seen in iy, 3, in which it will
be observed that the heights of the peaks are identical
in ecach case, From this second set of curves it is
possible. to read off in a vertical direction figures which
can be taken as a measure of the efliciency of a given
number of turns in the aerial circuit upon the five
different frequencies in question. For example, with
g turns in the aerial circuit, a signal strength of 4.2
is obtained from a signal of 3o0o-metres wavelength,
of 2.8 from one.of 350-metres wavelength, 1.7 with a
wavelength of 4oo metres, .9 from a signal of 450-
metres wavelength, and .5 from one of 500-metres
wavelength.

Wavelengths and Frequencies

1f we now take the figures just quoted and plot them
upon a horizontal scale of wavelength and a vertical
scale of signal strength, we shall obtain a graph which
will show the signal strength given by that primary |
upon any desired wavelength between 300 and 500
metres. (It should be noted that 1 am now quoting
wavelengths only, because it seems most convenient
to do so in the case in question, wherein we are deal-
g with the efficiency of a primary upon a band of
frequencies on which are distributed a number of
wavelengths of broadcasting stations which most of
us have memorised.)

Other Turn Numbers
In Fig. g4 will be seen the result of plotting this
curve and a number of others, the latter being appro-

A transformer in-
stalled at the
Rugby station,
the dimensions of
which may be
gathered from the
photograph.

puate to 12, 15, 18, 21 and 24 turns in the aerial cir-
cuit, The figures for the plotting of these curves were
all read, of course, from those given in Fig. 3, by
simply drawing an imaginary hne in a vertical direc-
tion appropriate to the number of turns in question,
and noting the points at which it cuts the curves, It
will be o»bsewed that up to 15 turns we have a simple
falling characteristic, which starts at a fairly high
value for 300 metres and falls off steadily to a low one
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at 500 metres, these being the conditions under which
we normally work with - one of these tight-coupled
aerial circuit arrangements, the reduction of signal
strength upon the hl‘rher \\avelengths having been
noticed in actual practice by many experimenters.

Effect of Wavelength Changes

As a matter of fact, slight reductions in efficiency
with change of frequency are not in fact so noticeable
as one would expect; it must be remembered  thar
when one passes from. a station on 400~ metres to
another on 500 metres, it is most difficult to make an
actual comparison, since one has changed from one
station to another, from one programme to another,
from one set of condvtmns as regards interference to
another set, and furthermore, the two stations which
-are being compared are no doubt at quite different
distances from the receiving point, so that some
change in signal strength is naturally to be expected,
regardless of the relative efficiency of the receiving
circuit upon the two frequencies.

Turn Numbers for Particular Wavelengths

When larger numbers of turns than 15 are included
in the aerial circuit, it will be observed that we start
with a low wvalue of signal strength for a zoo-metre
signal, arriving at the maximum possible figure of 6
at some point further along the wavelength scale, and
then fall off again “towards the upper wavelengths.
This, of course, is because when the larger numbers of
turns are used, we may be starting somewhere near
the dead region between the humps for the short-
wave signal, passing away from it as the wavelength
is increased. This, as will be seen, becomes quite an
acute difticulty in the case of the 24-turn primary,
which would be practically useless for a
signal, although good for anyvthing between

350 and
500 metres.

Concl'usioné Reached

From this latter point a useful deduction can be

drawn, viz., that it is very much wiser to choose a
really ‘small' number of turns in the aerial circuit and
endure the falling-off of signal strength upon the lowet
frequencies, rather. than to risk. the  possibility of
striking a dead region for the higher {requencies.’

v Tappings on Primary Winding

It would firther be justifiable to draw the inference
that a primary of fixed turn numbers cannot be taken
as covering so wide a band of frequencies as that
embraced between the w avelmgths of 300 and 300
metres with any reasonable degree of uniformity, and
that'it wonld secm ]u@tlf’lble to provide tappings, one
or two in number, upoh stch primary windings, or
alternatively, to use plug-in or other interchangeable
coil units for the purpose. It must be borne in mind,
however, that such changes in efficiency as are
apparent in Flg 4 are not b) any means so noticeable
in actual reception as one would at first sight assume,

Effects of Aerial and Earth Systems

A word of warning must be given at this point to
the effect that all the measurements shown were carried
out upon one partlcuiax aerial and earth, and it will
be remembered that it has been shown in the past that
different aerials behave somewhat differently in their
response to experiments of this nature. In general,
the position of the peaks and d1p§ of the Charantexlstxc

. degree of sharpness or otherwise of the peaks

j00-metre |
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curve will fall at different numbers of turns, and the
will
vary. The general inferences, how ever, would seem to
hold good, and they are commended to the attehtion of
those experimenters who make use of txght-coupled
primary windings in their receivers.
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RADIO PRESS CALIBRATION SCHEME:
FREQUENCY TESTS THIS EVENING
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As announced in the last issu€ of Wireless Weekly,
the frequencies of all-the B.B.C.. main stations, and
also of certain Continental stations, will be measured
sthis evening (December 30), commiencing at 7.45 p.m.
The exact times of measurement for each statton are

given below, together with their approximate fre-
quencies :—
Fre- Wave-
Time. Station. quency. length
Kilocycles| metres.
7.45 p.am. Cardiff 850 353
7.50 p.m, Seville 840 357
7.55 p.nw. London . 822 365
8, 0 p.m. Madrid (Union Rddm, 804 373
8. 5 pm. Manchester 764 378
8.10 p.n1. Oslo 785 382
8.15 p.m. Bournemouth .. T 386
8.20 p.m. Madrid (Radio Iberica) .. 765 3092
8.25 p.m. Dublin .. .. 752 300
8.30 p.m. Newcastle . . = 743 404
8.35 p.m. Munster 732 410
.40 pm. Glasgow . 7i1 422
8.50 p.m. Rome . 706 425
8.55 p.m. Toulouse .. 690 431
9. 0 p.m. Belfast .. . 682 440
9. 5 p.m. Ecole Superieure. . 655 458
9.10 p.m Erankfurt .. .. 638 <470,
9.15 p.m Birmingham . 626 479
9.20 p.m. Aberdeen .. .. 606 495
9.25 p.m. Zurich 583 515
It is, of course, possible that some of the above
stations may be badly jammed, or not wor king at the

above times'; this, how ever, w ill be stated in the report
of the results.

Other Calibrations .

Calibrations of other stations 'may be taken at the
same time, so that it will be well worth while to listen
to, and take the readings of, any other stations that
may be heard on that evening.

Transatlantic Tests

In view of the Transatlantic Broadcasting Tests,
arranged to take place at the end of January, 1926,
as announced elsewhere in this issue, listeners should
find 1t particularly useful to calibrate their wavemeters
and receivers now. The assistance rendered by
accurate calibration of a recelver in picking up distant
stations is too obvious to need further comment,
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The Merry Season

AM writing this on the
eve of what they call
the merry season. By
the time that it appears
in print both you and
I will be experiencing
that ** morning after ”’ feeling which
is preduced by our coming up with
a jerk against rent, rates and income
tax, and a lot of other little troubles
of the same sort. Personally, 1 am

. « . They criticise my
own set . . .

having just now a thoroughly bad
Umc, cmd 1 feel sure that 1 shall
have the sympathy of any. fathers of
families who read- these pathetic
lines. T .

Briefly, what has happened to
me is that each and evcry one of my
young hopefuls, who are now home
for the holidays, has taken up wire-
less with an enthusiasm that only
the very youthful know.  Matters
were not so bad this time last vear,
when only the eldest had lcanmas
that way. I used to miss a variable
condenser now and then (or rather
“somebody else did, since mine are in-

variably  borrowed), and trans-
formers  would  disappear, whilst
occasionally one of my (that is,

Snaggsby’s) valves would be found
to have burnt out mysteriously. 1did
not mind all this; I encouraged the
lad, helping him with his wiring, and
then leaving him to straighten things
out after I had attempted to make
up one of Professor Goop’s super-
circuits for him. But now that the
other two have followed in his foot-
steps, I am beginning to wonder
whether there should not be an age
limit for wireless, and also whether a
law should not be passed limiting the
number of devotees in any family to

my eyes.

- silent than usual,

one or possibly two. Four is really
too much of a good thing.

The Devastated Area

]ntuuhnOr to undertake a sma]l
L()HSU‘U(,UOB&I job the other day, I
stiolled out to my workshop. Words
fail me to describe the sight that met
- The place was positively
strewn with broken drills, taps, and
backsaw blades; my best chisels
had obviously been used for, trim-
n:ing the edges of ebonite panels,
and my most treasured files for cut-
ting lead or solder or something
equally devastating to their keen-
i1€Ss.

The absolute limit was reached
when after a frenzied search for
my 4B.A. die I ran it literally to
earth upon a crystal set, whereit was
doing duty as {he top of the E. ter-
mmal The culprit stated that he
could not find a single milled nut—
the same thing has been occurring to
me since the holidays began—and
that the die did jolly well as a sub-
stitute. I have put my foot down
on valve sets for the younger ones;
but does that cnsure me peace?
Certainly not. They have each
rigged up indoor aerials and spend
their time fiddling with cats-
whiskers, whilst my loud-speaker
clicks and scrapes unceasingly, and
sometimes  brings in snatches of
yeuthful - conversation, some of
which is by no means complimentary
to me.

Poddleby, Too

Striding in my despair from my
wrecked workshop, T went round to
Poddleby’s house to seek consola-
tion. I was sure that things would
be all right there, for Poddleby has
no boys.  When 1 entered his den 1
found him looking a little worried,
I thought, and he was much more
to begin with,

When I told him 1 had come
for sympathy and consolation, he
told me that his own need was
gieater than mine, adding that in
such cases it was infinitely more
blessed to receive than to give.

As we were ta]kmg, there
was a little tap at the door, and
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Poddleby’s four small daughters,
ranging from fourteen down to
eight, came shyly in. When they had
shaken hands very prettily with me,
Foddleby suggested that they should
run away and play. However, they
lingered by the door, standing first
on ona foot and then on the other.
Then suddenly they found their
voices and all began to talk at once.

The burden of the chorus was, * We
have used all those 4B.A. nuts.
Could we please hrave another
dozen? ”’ “Nuts!”  screamed
Toddleby, ‘“ Nuts! This place is
becoming an  infernal  monkey

house.”’

A Fellow Feeling

When we were alone once more 1
seized 1"0ddleby by the hand. ** My
friend,”” 1 said, ‘‘ I ha'l no idea that
you Jlsu were f01 it. It appears thar
the modern woman has taken to
wireless, even as a duck takes to
water.  Still, you ought to be thank-
ful that they are girls.  You should
just see my house, my workshop, my
gadget cupboard.”” There is nothing
$7 comforting as another’s adver-
sity.  On lLearing my tale, Poddleby
it once began to br ighten up., *¢ You
are not half so badly off as 1 am,
he said warmly.  ** 1 have been

« « . We have used all those
4B.A.nuts . . .

turned right out of my workshep.
Those kids have put vp their wire-
less set there and are using it as
their receiving cabin.”” I saw a
chance of scoring a point. ‘‘ Then
they have only one set? ”’ I asked.
cried Poddleby. * Why,
my dear fellow,”” I said, ‘ vou are
rot suffering at all. I have three
boys and they cach have a set. They
have all rlgged up aerials in theu
bedrooms.” ~ ““ My good fellow,’
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¢ried Poddleby, * you are in clover.
My girls may only have one set, but
they have pinched my aerial!”’

In Search of Sympathy

Eventuaily we agreed that we
were each suffering equally badly,
and, fedmg brothers in adver Slt\,
we resolved to go and call upon the
General.  As he has no family, we
felt sure that our sad tales would
-move him to pity. ‘At any rate,”’
remarked Poddleby, ** we shall be
able to listen to some wireless in
comfort, and that will be something.
We were so cheered by this idea
that we strode forward with elastic
steps.  As we were walking along
the hedge in front of Simla Villa
towards the gate, a large and very
squashy smowball sailed over
googly-wise, catching Poddleby,
who was, luckily, on the inside.
fairly and squarely upon the ear,

I hastened to render first aid by
scooping the snow out of his ecar
with a B.A. spanner which 1 hav)-
pened t6 have in my pocket. 1 'was
still engaged, despite Poddleby’s
protests; in my noble work of mercy
when a second snowball, larger and
squashier than the first, descended
upon the back of my neck, and as |
was leaning forward at the time,

several pounds went inside my collar.

and slithered like an av alanchc down
my back. ““Just you wait a
moment, General! ' 1. yelled.
“ Come on, Poddleby, We are two
to one, and 1 am never afraid of
such fearful odds.”

The General

Poddleby and I sét off at a smart
double for the gate, other snowballs
mmowng our hats before we got
there.  Taking cover behind the

. +. . Larger and squashier
. than the first . . .

gate posts, we collected a supply of
ammunition and sailed ig. There
was not a soul in sight. We
searched the garden thoroughly and
found no trace of the enemy. Sud-
denly the front door opened and the
General, purple inthe face and roar-
ing: like an infariated bull, came
bounding down the steps. ‘° What
the blue blazes are you two doing

wallsing all over my . . . ? 7' he
bellowed. He would have said a
good deal more, I believe, had not
my own well-directed missile at that
moment found its billet in his widely-
opened mouth. Poddleby’s first
shot caught him on the fourth waist-
coat button.  The General Teapt,
but whilst he was still in the air two
more clinking good shots got him.
Thev dppdrvntl\ upset his balance,
for he reached the ground in a sit-
ting posture, and havinghim thus
at our mercy, Poddleby and 1 took
full advantage of the situation.

At Simla Villa, Too

At length, when our ammunition
was exhausted, we helped him to his
feet. By this time he had recovered
his powers of speech, but was no
longer roaring; instead, he was
calm and exceedingly acid. ** And
what,”” he inquired, ** is the mean-
ing of this disgraceful assault? "’
*“ Ha, ha! ' I shouted, slapping my
thigh. ‘“He, he!” chuckled
Poddleby, bending
glee. “* Jolly good I call that.
Dashed well acted, General.”’
‘“Acted? "’ inquired our victim in
scathing tones. ‘*° Will yvou have
the goodness to tell me what you
mean? '’ ‘¢ Oh, splendid,” we
roared in concert. *‘ Come, now,”’
said Poddleby, ™ you can’t say that

you didn’t ask for it.”” “* You go
slinging ~your beastly snowbal
about over the hedge,” I cried,

“and then wonder why we retali-
ate.””  ‘‘ Snowballs? *’ shouted the
General, his calm deserting him.
““ You accuse me of going and
chucking snowballs -about. What
on earth do you mean? 1 have
never done such a thing for thirty
years.”” And then, quite suddenly,
his growing rage was replaced by a
wave of zsadness ¢ Well, well,”’
he moaned, “* T think I understand
how it happened. Come inside,
won't you?’”  We went in,
Poddleby going first.

More Vio}ence

As he passed the door of the
dining room, a small arm holding a
bladder tied to a stick was visible
for a second, and Poddleby was
shrewdly smitten where the thatch
is thin.- He was still recovering
from his surprise when something
whizzed down the stairs and crashed
violently into our legs, sending the

three of us down in a struggling

heap. Picking ourselves up, we
observed a small boy bearing a tea-
tray and retreating as rapidly as
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double in his

Wireless Weemy

possible up the stairs again. The
General hastily pushed us into his
study, banged the door, and locked
it ** Good heavens !’ I exclaimed,
““What on earth is all this?
Poddleby and I came round to see
you hecause we were suffering at the
hands of our own young, and we felt
that we should be safe wnh you,
since you have no family.’

A Fellow Sufferer

‘“ No,” replied the
\’1()0!‘311\‘ “1 have no
my slster has.

General

family, but
She is just back from

Something whizzed down
the stairs . . .

india, and T invited her down for
Christmas, forgetting all about her
brats. .She has collected three boys
and two girls from their various
schools :dnd brought them on down
here, without a word of warning.”’
Poddleby smiled. *‘ Are they gone
on wireless? 77 T asked. ‘* Do they
use 4B.A. nuts by the gross? ”’ in-
quired Poddleby. ‘‘ How on earth
did you guess? ’’ eried the General.
We told him something of our own
sufferings. These, he assured us,
were nothing compared with the
things that had happened to him.
They had pulled his five-valve set to
pieces and made it into five separate
single-valvers. They had rigged
up aerials all over the garden—be
pointed them out from the window.
P.C. Bottlesworth had already called
upon him to insist upon his taking
out five additional licences, and an
official from the Post Office had
threatened him with the withdrawal
of the original one if he did net stop
oscillating. :

Never Again

We have decided that before the
next holidays come round a series of
large cupboards shall be erected for
wireless gear. One of these will be
allotted to each family man, and
space will be also reserved for those
who have families of others thrust
upon them. When the arrival of the
youngsters is  imminent, the
Gasette’s Ford van will collect each
threatened member’s wireless appar-
fatus and his ﬁoals, which he will be
able to store in his cupboard until

peace returns once -more. .
WIRELESS WAYFARER.
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% We give below some further details of the Broadcasting Tests, which have been arranged to take place %
% early next year between Europe and America. %
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N a previous issue of Wireless

Weekly (Vol. 7, No. 11), we pub-

- lished some preliminary informa-
tfon regarding the third annual
Transatlantic Broadcasting Tests,
which are to take place next month.
We are now able to supply further
cdetails of the arrangements made,
the crganisation of the tests being
well advanced.

In America the necessary arrange-
ments are being made by our con-
temporary, Radio Broadcast, in
ron]un«,tlon with a representative
committee, while Radio Press, Ltd:,
are the organisers for this side of
the Atlantic.

Period Chosen for Tests

_The actual® period decided upon
for the tests is the last week of
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tests w‘xH begin on Sunday, January
24, and will last for a week.
Nightly Periods

The American, Canadian, Mexi-
can . and Cuban  broadcasting
stations will transmit from 10 to 11
p.m., Eastern Standard Time, on
every night throughout the week.
These times correspond to 3 a.m. to
4 am., GM.T. Following after
the above transmissions, the British
and © Continental  stations  will
transmit from 4 a.m. to 5§ a.m.,
G.M. T, (11 p.m. to 12 midnight,
Fastern Standard Time).

Grouping of Stations

Some interesting special tests
may also be carried out in America.
For instance, it is proposed io
group the stations in America on

Two alternative programmes are to be broadcast from the Daventry

station every week, beginning on January 11.

A large bank of con-

densers at Daventry is shown here, and the water circulation system for
cooling the transmitting valves may be seen on the right.

i

January, 1g26. This time of the
year has been decided upon as a-
result of previous experience, and

it is likely to be the most satis- * Central,

factory period for the purpose. The

one or more nights.  Under this

scheme the American stations might

be split up into the Eastern,
Western Mountain, and
Pacific groups, the stations in each
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group in turn transmitting for 15
minutes in the hour allotted, the re-
maining three groups meanwhile
being silent.  This arrangement
might be expected to provide to the
more distant- stations a better
chance of being well received and
identified in Europe.

Effects of Latitude

Another special form of test, for
which arrangements are in hand in
America, is being planned to enable
observations to be taken of the
effect of latitude on reception. The
stations would be grouped in a
northerly and southerly direction,
(Ganada, the Northern States, the
Southern States, and Mexico and
Cuba each being allotted a r5-
minute period in the hour’s trans-
mission period.

Good Conditions for Reception

It is hoped that as many listeners
as possible will participate in the
tests, owing to the value of a
number of independent observations
in various parts of the country;
Since the broadcasting stations in
this country will not be working

- during the period allotted for recep-
tion of American stations, the conse.

quent freedom from local interfer-
ence should provide listeners with a
good opportunity fer good long-
distance reception. .

Calibrate Your Receiver

In picking-up and identifying the
various stations, the assistance
rendered by an ac (‘urately calibrated
receiver h'lrdly requires emphasis-
ing. Elsewhere in this issue will
be found details of the Radio Press
Calibration Tests to be carried out
on December 3o.

Another series of tests wﬂl also
be carried: out during ]anuary, -the
date and times for which will be
announced later.

If listeners can adjust their re-
ceivers acgurately to the required
frequency, without resorting to the
assistance of oscillation to find .
stations, a great deal of interfer-
ence will be, eliminated.

Further information on the

- subject of the tests will be published

in subsequent issues of Wireless
Weekly.



T Hoo 0RO OO OTOOOOOTE

December 30, 1925

<

Methods of Modulation in Transmission
(Continued) k
By the Staff of the Radio Press Laboratories.

in this series of methods of keying trans-

mitters, modulation at definite musical fre-

quencies is dealt with here, including the use

of interrupters and the employment of A.C.
for high-tension supply.

g Following on a discussion in last week’s article
[

OO AI I S OO OGO ]

N last week's issue of Wireless TWeekly
we showed how the modulation of an
oscillating valve circuit could be divided
under three headings, namely 1

{(a} Modulation by keying.

(k) Modulation at some definite musical

frequency.
(c) Modulation of the radio oscillation by impressed

sound vibration of varyving freguency

—
CONTACT
TIME —>»

and amplitude.

——O
CONTACT

TIME OF CONTACT

Fig. 1 '“Showzng the wave-form of the oscillations when
the circuit is interrupted at a definite musical frequency.

We have already dealt w*nu*all) with the questiom of
keying, so we will now consider the problem of
modulation under headings (b) and (c).

Modulation at a Musical Frequency

A wvalve oscillation can be modulated in  several

different ways, so as to give a so-called musical note.
Although the resultant effect on an ordinary receiver
is approximately the same whichever methed is used,
the actual wave-forms of the radio .oscillations are
distinctly different.

Interrupted Continuous Waves

If in series with the key shown in the circuits given
in last week's IWiveless I cekly we connect some type

Wireless Weelly
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One of the banks of nine transmitting. valves at the
Rughby station. The panels .and controls are shown in
the photograph on the next page..

of make and break are approximately equal, Although

these relative times can be varied, it will be found that
an -equal ratio is the best in practice.
An Interrupter

A suitable interrupter for this purpose censists of

a -commutator as shown in Fig. 2, which is fixed to

a small electric motor. Such an interrupter can easily

be made from a bOhd disc of copper or brass about

2} in. diameter by % in. to % in. thick, b} drilling

3
'
H
1

N
1
.
‘

]
H

LQonnected 7
Jerves with Aey

(@ g

Fig. 2—Two types of interrupter discs used for pro-

ducing interrupted continuous waves. In the (b) type the

-adjustable brush can ‘be moved, so as towary the relative
gémes of ** make ”’ .and ““ ‘break.”

of interrupter, which opens and cleses the circuit at
some .definite musical frequency when the key is
depressed, we obtain trains ef countinuous wave oscil-
lations as shown in Fig. 1. dn this case the durations

§e3

[

[ ——
TIME .;F ‘CONTACT TIME 'OF .CONTACT

TIME OF conmcr,
Fig. 3—The wave-Fform +of the oscdlatwns when the

circwit s broken «at a high ical Freq y. ‘With a

high ical #i y :and Jlow transmitting frequency.

tlong wavalength) ithe .amplitude -of the rudio-frequency
-oscillations may never mmnun constant

cqually-spaced holes as near the circumference as
possible, and fitting these with cylindrical pieces of
cbenite or ether good msulating material. The disc,
together with the insulator fittings, s ‘then ‘turned
down in a lathe, <o that rather ‘less than half the
diametcr of the insulator rods is cut away. This wiil
give an interrupter «disc as shown in Fig. 2a.

Wave Form of 1.C.W.

Referring to Fig. 1, it will be seen that when the
terrupter makes contact, the amplitude -of the esoil-
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lations increases to a maximum value, at which they
remain steady for a number of complete oscillations.
On breaking the contact the oscillations do not fall
to zero immediately, but only do so after a number of
The

oscillations of decreasing amplitude. rate  of

-+

lfIGH'FREOUENL'Y OSCILLATIONS

Fig. 4.—Showing the wave-form of the high-frequency
oscillations when the oscillating valve is supplied with
alternating current.

growth at the making of the contact and the rate of
decay when the contact is broken depends, of course,
upon the resistance in the circuit and the frequency
of the oscillations.

Frequency of Interruption

The time during which the amplitude of the oscilla-
tions’ wmams constant, relative to the total time during
which the”circuit is oscillating, depends on the fre-
quency of interruption. Thus with a high frequency
of interruption and a long wavelength it is possible
to get a condition under which the amplitude of the
osul ations does not ‘remain constant at all, but is
either increasing or decreasing.  Fig.
wave-form under these conditions. In some cases the
amplitude may not even reach its maximum

A general view of the five banks of valve panels at the
Rugby station, one of which is illustrated in greater
detail on the preceding page.

before the circuit is broken. In’these cases when the
amplitude never remains constant the wave-form of
the oscillation is practically equivalent to that of a
good spark transmitter. The interference caused by
such transmission may be considerable—in fact, of the

3 shows the’

value
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mstead of the
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same owler of that caused by a spark station, the
damping of which is relatively low. The interference
caused by an oscillator whose wave-form is shown in

Fig. 1 is, on the other haund, comparatively small,
Modulation with A.C. Supply
Apother form of modulation can be obtained by

applying an alternating potential to the valve circuit

(002 uF
1l-
L)

A.C. TRANSFORMER
WITH CENTRE
TAPPING ON THE
SECONDARY

Fig. 5 ~Illustrattng the general principles of a circuit

designed to make use of both halves of the A.C. cycle

when an alternating current supply (s employed for high-
tension.

usual D.C. voltage. If the ordinary
single-valve circuit 15 used we obtain a wave-form as
hm\n in Fig. 4. Oscillations only occur during the
positive half of the alternating current cycle.

Using.Both Halves of Cycle
By wranging two valves as shown in Fig. 5 it is -
possible to make use of both halves of the alternating
potential.  One valve operates during one half of the
cycle, and the second vulve operates during the other
half of the cycle. Energy is therefore put into the
aerial during both halves of the cycle, and we obtain
a wave-form for the radio oscillations as shown in
Fig. 6.
In this type of modulation the groups of oscillations

are not discontinuous, as in the case in Figs. 1 and 13,

RESULTING H.E OSCILLATION

Fig. 6.—~When an alternating voltage is applied to the
type of circuit illustrated in Fig. 5 the wave-form of the
radio-frequency oscillations is as shown here.

‘but the whole series of groups forms one continuous

function. This type of wave-form is practically equiva-
lent to two continuous waves of equal amphtude but
differing in frequency to the extent of twice the fre-
quency of the alternating current. This type of
modulation would cause no more interference than two
equal power contipuous wave stations differing Dy,
say, 500 cycles. Therefore, from an interference -
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peint of view, it is preferable to use this type of
modulation rather than those shown in Fig. 1 or 2.

Superimposing A.C. on D.C. Supply
A still further method of modulating in order to give
a -musical note is to superimpose an alternating cur-

rent potential on the direct current high-tension supply.
This can easily be done by connecting the secondary

of an A.C, transformer direct in one of the high-
i
Sol -
83 AMPLITUDE OF
ue A. c VOLTAGE
N
e
'APPLIED
¥ plC

e wininuppranse kB nrs

AMPLITUDE OF RADIO -
OSCILLATIONS

Fig. 7.—The wave-form of the modulation obtained by
superimposing an alternating voltage on the direct
current high-tension supply.

tension leads to the oscillator, and
primary to a source of A.C. supply.
of the voltage across the secondary should not exceed
that of the D.C. supply. If the two are equal we get
a wave-form as shown in Fig. 7. Although the ampli-
tude of the oscillations falls to zero, and the curve
looks very similar to that of Fig. 6, there is a distinct
difference in that the * envelope ”’ or trace in the case

connecting  the
The peak value

of Fig. 6 consists of two approximate sine waves
¢
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Fig. 8.—A form of modulation similar to that shown in
Fig. 7. Here, however, the D.C. voltage is greater than
the superimposed alternating potential.

which cross over the zero line, whereas the *° en-

velope ' in the case of Fig. 7 consists of two sine
waves, one above the zero line and one below it.  If
the amplitude of the superimposed A.C. voltage is less
than that of the D.C. supply, we get a similar wave-
form to that of Fig. 7, but in this case the amplitude
of the oscillations does not decrease to zero. This is
shown in Fig.'8

kkilocyc]cg.
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Wave-Forms

On analysing the wave-form of the oscillations pro-
duced by this method of modulation, it will be found
that it is equivalent to three continuous wave oscilla-

¢

IRON CORE
TRANSFORMER

Fig.9.—A form of circuit used for eflecting modulation
by means of a low-frequency oscillating valve.

tions which differ in frequency to the extent of the
frequency of «he alternating current; ‘that is, the
difference in frequency bctween the two extremes is
twice that of the dltematmg current,

Carrier Wave and Side Bands

For example, if the frequency of the alternating
current is 1,000 cycles, and the frequency of the oscil-

Behind these large **

the Rugby station can be seen the lead-in insulator. An

exterior view of this part of the building will be found
on _page 510.

spider-web’’ form inductafices at

lations before any A.C. is applied is 500 kilocycles,
then the wavedorm of the modulated oscillation is
equivalent to three continuous waves,
quencies are 499 kilocycles, oo kilocycles, and gor
The mean f{requency, namely, zo0 kile=

whose  fre-
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cycles, is called the carrier wave, and the two fre-
quencies on either side are what are known as the
66 13 Y (. Yo T - R -y

side band frequencies. = These two side band
frequencies beat with ‘the carrier wave frequency to
produce a received note equal in frequency to that of
the applied alternating potential.

Another Method of Modulation

Instead of modulating the high-tension supply
voltage by means of an alternator, the same effects can
be produced by means of a valve oscillating at an
audio frequency. By such means any®desired pitch
of note-can be obtained. A convenient circuit is
shown in Fig. 9, One valve can be made to carry
out the two functions, but in this case the  circuit
adjustments are rather critical for good results,
particularly f a varying range of radio frequency is
required.

An Important Point

One important point to be remembered in all these
modulated C.W. circuits in which the main source
of power is a D.C, generator, is that it is essential
to connect a large condenser of the order of 2 uF
across the D.C, supply. - If this is not done only very
feeble modulation will be obtained, owing to the
choking effect of the inductance in the armature of
the generator. The high-frequency by-pass condenser
should, on the other hand, be kept small otherwise

A compact form of Marconi transmitting and receiving

apparatus, intended for use on lifeboats. The petrol
engine and generator for power supply are mounted under
the shelf seen in this photograph.

there will be a tendency for the varying applied anode
voltage to be smoothed out, and the modulation will
be poor.

- Speech Modulation

1f, instead of modulating the high-tension voltage at
a constant frequency and amplitude, we vary it in
accordance with the variations in current obtained
from a microphone, we can obtain a radio-frequency
oscillation which will give a reproduction of speech in
the receiver.

Some of the problems in connection
telephony will be considered in the next

with  radio
article.
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'RECEIVER HINTS FOR
THE EXPERIMENTER
We give below a number ;:f u‘seful hints, which
should make a special appeal to short-wave

experimenters, though applicable also, in some
measure, to broadcasting and other receivers.

$90sssesrrsensertsenetssesenee
®9fsestansevverenescnstnnsas
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T 15 common knowledge that the presence of
- dielectric material in the electrostatic field of a con-

denser usually has a detrimental effect on its opera-
tion. As most variable condensers are placed fairly near
the baseboard of a recciver, as also are the induc-
tances, an improvement generally results when the
recciver is raised off the table by means of four ** stand-
off 77 insulators or small wooden blocks, This is
only materially the case with shoft-wave receivers.

L]

When *‘ Reinartz 7’ or capacity reaction is employed,
the circuit is often arranged in such a manner that the
full H.T. potential is across the plates of the variable
condenser by which reaction is controlled. This fact
causes very worrying noises to arise when the plates
of the condenser become at all dusty, on account of
minute leaks between the fixed and moving plates.
This may be cured very simply by connecting a fixed
condenser in series with the variable. If the capacity
of the variable condenser is larger than is necessary
for the purpose (and this often is the case), it will be
advantageous to use a fixed condenser of about the
same capacity in series with it, thus reducing both the
maximum and minimum ecapacity. If the variable is
of the correct size, a larger fixed condenser should be
used. :

sk s
sk sk
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It is also advisable, when using capacity reaction, to
take care, when designing the set, that the reaction
condenser is at the end of the coil nearest earth poten-
tial; thus, instead of placing it between the anode and
the end of the anode inductance, as is done in
many circuits, it is sometimes preferable to break
the coil in the middle, and place it between the bottom
of the anode coil and the connection to the low-tension
and earth. This helps to reduce hand-capacity effects
to a4 minimum.

e %

%
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The troublesome ‘* mush 7 so often dismissed as due
“to * an old H.T. battery,” or simply ‘“valve noises,”
often originates in the grid-leak. Out of seven or
eight griddeaks tried by the writer in a short-wave
receiver, one was found which gave considerably quieter
reception than the rest, without reducing the strength
of weak signals. Incidentally, all tests such as these
should be carried out on wweak signals, as any difference
in efficiency is much more noticeable than when one is
listening to a signal of even moderate strength.

ES ® ®

- When ““mush’ is being received from external
sources, such as an arc station working on the lower
frequencies, it may often be reduced in volume, where
L., amplification is employed, by using a resistance
across the secondary of the L.F, transformer. This,
of course, also reduces the strength of signals to some
extent, but the *‘* signal-mush ”’ ratio almost always

seems to be improved, L. H. T.
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Forthcoming The following are some

B gelections from the

Items. S ) .

B.B.C. programmes for

the week commencing Sunday,
January 31—

January z.—London : Christmas
Oratorio (Bach), Elsie Suddaby,
Mary Foster; Leonard Gowings,
Roy Henderson. Service from
Glasgow : St. Enoch’s U.F. Churcl,

Prof. €. Milligan; Irene Sharrer,
Chopin  Recital; J. H. -Squire,

Celeste  Octet, Helen Henschol;
John Goss.

January 4.—Daventry : Broadcast
to Europe. London programme.

January 5.——Glasgow : London
Repertory Players in *‘ Loyalty.””

January 6. — Bournemouth :
Winter Gardens Night; Ivy Fenell
Williams, vocalist.

January 7.—London and Man-
chester : Hallé Orchestra relayed
from Free Trade Hall, Manchester.

January 8 —Cardiff : *“ Carmen.”’

January g.—Cardiff : England v.
Wales- —Rugger prospects.

Manchester: ““Romeo and
Juliet.” Dcscnptwe notes by John
F. Russell.

Belfast :
Highlanders.
Players.

Daventry :  London and
chester pmo rammes.

b b 3

Broadcast 4 spark station which

Jamming. has made itself notorious

as a jammer of several
of the B.B.C. stations is that
situated at Boulogne,  call sign
FFB. Complaints have been re-
ceived as far inland as Maidstone
and Ashford, that FFB blots out a
considerable portion of the broad-
cast frequency band during its
transmissions.

o
ES

Band of 1st Seaforth

Belfast

Man-

£ ok

Alternative We  understand  that

Programmes from January 11 Daven-

transmit  two
alternative programmes
every week, instead of one, as at

rom try  will
Daventry. M

Radio-

‘redistribution of

ereless

S S

In last week's

present. issue of
Wirveiess MWeekly attention was
drawn to the decistion of the B.B.C.
to reconsider the question of alter-
native programmes, Many listeners
have expressed the opinion that
Daventry should always transmit
programmes of its own.

s sk ES
‘f;wther Another wireless listener,
wrate ~ocrd P Jentis
residing at Kentish
Fined. €

Town, London, N.W.,
has been fined for installing appara-

ius for wireless telegraphy without:

a licence. Mr. A. G. Galagher,
who prosecuted for the Postmaster-
General, said that in the interests
of ths people who paid for their
licences, the Postmaster-General felt
that it was necessary to prosecute
all those who failed to take out a
licence.
Television M- Edouard Belin has
Claim. announced at a lecture
in Paris that he has
solved the problem of television.
The principal piece of apparatus, we
understand, is a multi-faced mirror
mounted on a vertical steel disc,
the image to be transmitted being
placed hetwcul a powerful arc lamn
and the mirror, the latter bmng
made to revolve at high speed.

. % w
* % %

It is reported that a re-
cent -meeting of the
Council of the Interna-
tional Radiophone Union at ‘Geneva
approved of ithe new plan, for the
frequencies be.
tween Luropean wireless stations.
The scheme arranges for the Euro-
pean stations to work on frequencies

Geneva
Meeting.

between goo and 1,500 ’\C (200 “md‘
-600 ‘metres).

o e st
%k sk b

A Alarge amount of trans-
D‘”"::"“‘ mlthn*“ and  receiving
) appamtus belonging to

~ Captain P. P. Eckersley, the chief

engineer, of the British Broadcast-
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ing Company; was destroyed by fire
a few days before Christmas, at his
experimental station at Hendon,
No clue regarding the origin of the
fire could be found. Photographs
of the damaged . hut will be found
elsewhere in this issue.

sk e
b b3 Ed

" Wireless Fecent experiments in
on Trains. Gmmany in communica-
tion with railway trains
having proved .definitely successful,
we understand that travellers be-
tween Berlin and Hamburg will be
provided with means of communi-
cating with their {families and
friends, etc., as -conveniently as
though they were at home.
3 * *

We learn that Mr. R. M. Ford,
whe was recently prosecuted by the
Postmastersreneral for failing to
take out a licence for a wireless in.
stallation at ‘his house, intends to
test ‘before a civil court the applica-
tion of the 19235 Act tobroadcasting.

* * %
Eskimo VVe hear that a four-
L,mnm valve receiver has been

taken .out to Labrador
and mstalled at the Makkrovik
boarding schapl by Captain J. C.
Jackson on the .occasion of his
tweniy-fifth annual visit to the
mission stations of the country.
Daventry is regularly picked up,
and " its transmissions afford the
Eskimos huge glee and cause for
wonder. Captain Jackson states
that it is ‘hoped to equip other
mission stations with similar sets.

e
®

2 e
E3 sk

Wireless St- Bartholomew’s Hos-

for Bart's. pital, the largest in Lon-
don, ‘has been provided

with wireless .apparatus for the
benefit of the patients, under the

Daily News scheme for hospital .

wireless equipment.  The -equip-
ment includes headphones for 688
beds.
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A Marconi fixed frame aerial, intended
for direction finding on board ship.

IHT. first practical use
of frame aerials was

purposes, In the
very early days there
was hesitancy to use
loops of such small dimensions that
they could be classified as frames,
but very large loops were made use
of.  One of the reasons for this was
that amplifiers had not then reached
a stage of certainty, and it was con-
sidered essential to have large loops
so as to absorb as much energy
from the electre-magnetic waves as

possible.  The system of direction-
finding known as the Bellini Tosi
systéem’ was the first practical
o = P e X
A
\ s

/A

N <

;l**‘;’" <D
Fig. 1 »—lf the frame aerial ED is set at
C as shown, it will be favourably placed
for reception from B, while not re-
sponding strongly to A, the local station.

system, which gave good results,
and the loops employed were so
large that™ fairly high masts were
necessary. A common

HEBHIBANSY

for direction-finding*

arrange-

BT IR DR N

iRkt

ment was to have four masts, each
So ft. in height, with the distance
apart of the diagomnals 60 to 8o ft.
Two loops were employed at right
angles, each being supported on the

masts at opposite corners of the
square of masts.
Development
As amplifiers came into mere
general use, it was found that

signals could be obtained on loops
of a much more conventent size, and
a ‘variety of forms of such loops
made their appearance towards the

Amongst
aerial ap-

end of the Great War.
frame

these types the

This home-made frame aerial is built
up on two wooden hoops, and may be
rotated by the wheel at the bottom.

peared, this consisting of a frame-
work of various shapes, square,
hexagonal, etc., on which a number
of turns of wire were wound, 'the
turns all_being parallel to each
other.
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By Major JAMES ROBING

Director of Research

I

A substantial reduction in
transmitting stations-may
of a frame aerial in:conjy
ceiver. This article is .t

T

Special Types

Loops were made of various sizes
according to the purpose for which
cach was required. Thus on aero-
planes loops were wound with the
wings and struts of the aeroplane
as the framework, and such loops
were made as larne as possible. In
the case of a Hand ley-Page aero-
plane, a loop of side 10 {t, by 6o ft.
was usual, four turns being em-
ploved. Cases when such large
loops can be emploved are rare,
however, and the most usual situa-
tion where loops are used is on the
ground. In this case the most con-
venient size for the framework is
about 3 ft. square.

Directional Properties

Although the initial use of frame
aerials was in direction finding, it
was not long before they begzan to
have application in other directions.
The remarkable property of loops
of receiving no energy when the
direction of propagation is perpen-
dicular to the plane of the loop
began to be employed to eliminate
interference.

Selective Transmission

One application of this principle
was in the case of a transmitting
and receiving station working with
a distant station. In this case;
where it was possible to separate
the receiving station some little dis-
tance from the transmitter, say, by
a mile, a frame aerial could be
erected in such a manner as to
receive no energy from the local
transmitter. It could also be
arranged to set the “frame in its
best direction for reception from a
distant station.

B o g

Robinson, who is recogn
subject of frame aerials anc

e & o S 2 S S e e o)



December 3o, 1925

Wireless Weeklly

i

O S e e e e S e e o e ot ol g

L o -

g g do a0 o o o

H]HH O T T T R O T B R T R )
d US@ of mee Aena]ls ===
e — e
B ——t
; £ )
)N,»D.Sc.,Ph.D.,F.Inst.P., A A A 2 A 1
. 1
to. Radio Press, Ltd. be heard from the second truns- b
» mitter B. By rotating the loop to {
g .. =] .
rterference.from unwanted the position DE the signals from )
ften be effected by the use the station A are diminished in )
ction-with a sensitive re- strength, but those from the station ‘
| first of a series by Dr. B disappear altogether. )
od as an authority on the Application to Broadcasting 4
eir practical applicatiéns. These cases are of interest in the )
more general application of wireless 1
for broadcasting purposes, to enable )
An Example listeners to avoxq interference from )
- a local broadcasting station or from 4
‘Rgfcrenc'e to Fig. 1 shows how other local transmitters such as in )
this is possible. ~X sulFab}e position the case of coast towns. Aoain )
for the frame aerial with regard to there are cases where an imerfe?in;r 1
’r‘tf é?““lrut"f f“;gg;)‘tti‘?gqrig‘:::)e‘é l\x\x tlli signal may axirivle.from a distance )
dab e - 2 dbibdts and, provided this is not in the
its plane D perpendicular to the same direction as thé desired signal, )
Jine AC in order to eliminate '\t.hc it is possible with frame aerials to 1
cﬁcg(t' of Cthp ]};)Catl Flg‘ﬂﬂls. . tl hi eliminate the interference.. Atmo- !
posiion 15 best lor a cistan spherics can sometimes be cut down
transmitting station B ; the position . & A ey . } 4
F would be bad, and H only fairly in effect by Smh mans, as of acd ~ ;
ae, « sion they arrive from a decfinite A large rotatable frame aerial, of a type {
good. In the case of position H, frequently used in laboratory work.
when the frame is in the best direc- cur when the receivine stati
tion for eliminating local = signals occur when the receiving station
from A. it is not by any means is on the line of and between the
ks + - «l P, < D - \"‘)"‘ N . - g ".
well placed for receiving maximum ;}?(r)(rlmfi\lllln'gl St.‘:‘)tlt}? and ]t,h‘? s]ta,txclm
signals from the distant station B. ‘[«l‘i\‘rl . ;ﬁ ! ;l n‘lf (ilretctesw((} 13 {
In such an application it is obvi- be at K Lbettt\eév? ths a l‘f:tn ?}ou A
ously essential to prevent the direct ctation A and 1l Ud tc tl tei eunb b
effect .of the local signals on the station A and the aistant station 5. {
amplifier T'his is made possible by using.
amy R ducing I " . loops which give only one zero
Aol € ucxnlg 'tlfer er;‘:‘e effect for one complete rotalion of )
Another application of loops was 360 degrees. )
in the case where two signals were ° Analysis of Frame {
arriving from two dlstant stations, Fra als . . 1,
with appro»ximately the same signal rame  aerials  are in  fairly 1
strength and at a somewhat similar bl A }
frequency. Here it is often possible A )
to use a frame aerial and rotate it -7 B 4
to such an orientation as to give /// 3
the zero effect on one of the signals, Pres
This usually results in cutting 'lown 7 )
the signals from the other station, 1
but. the final result of a compara- 4
tively weak signal free from inter- ] j
fir(“lﬁ(;e : 18 bftter ‘.ﬁ:[han int a This type of frame aerial may be folded 4}
stronger signa wi , nter- up into a compact form when not in use. 4
ference. Fig. 2 shows this case, >
where the receiving station is at C, direction over a considerable period Fig. 2.—The best position for the loop 4
and there are two transmitting sta-  of time. to elm;‘mah;_ signals from B and receive )
tions A and B. In order to receive An Extreme Case them from A is shown as DE. “
the strongest signals from the It is even possible nowadays io common use for broadcast recep- {
transmitter A, the loop should be  ecliminate interference which comes  tion, but in nearly every case-they {
along the line KL. In this posi- along the line along which the are used with good amplifiers. This )
tion, however, signals would also desired waves arrive.  This may is necessary because these loops do *
; L e . ) Ry
T er et ettt bt trsib ity oo - aRas e s oo rererretssireos
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not pick up as much energy from
electro-magnetic waves as do open
aerials. In Fig. 3 a loop of a
single turn is shown. This is
arranged to be capable of rotation
about a vertical axis, so that the
loop 1s always vertical, no matter
hew it is rotated. We shall con-

A D

iy |
~~——a-ﬁI E, g'

L VIR

e

Fig. 3.—The arrow on the left of this
diagram represents the wave arriving
' at the loop. ©

sider at present that waves arrive in
the plane of the loop, as indicated
by the arrow. The loop is equiva-
lent to two vertical aerials AB and
DC of the same size, these being
joined by horizontal wires AD and
BC, in the latter case through the
receiver. :

Time Lag

These two vertical aerials, being
identical, receive the same amount
of . electromotive force from the
waves, and, as they are joined
really in opposition, it would be ex-
pected that the effects would balance
out. They do not, in effect, balance
out, because the electromotive force
i each aerial varies with time,
both being oscillatory. The waves
arvive at the aerial AB some little
time before they arrive at DC, so
that the varying currents produced
in DC lag behind those in AB.
Thus when the electromotive force
i AB is a maximum, that in DC
is just less than its maximum, and
there is a small balance of electro-
metive force left in the foop.

Effect of Width

The magnitude of this resultant
depends on the distance apart of

the two aerials.  Thus, suppose
that the distance { is egual to half a
wavelength, - the electromotive

force® will be-a maximum in both
aerials _at the same time, but in
opposite directions.  In this case
the effects in the two aerials will
assist each ather. In the case
where the distance [ is equal to a
quarter of a wavelength, the electro-
motive force in one aerial will be

zero when it is a maximum in the
other one. When the distance 1 is
a small fraction of a savelength
there is a small lag between the
effects, and we find that this lag
increases as we increase [,

Actual Relationship

~ If at any particular instant the
varying electromotive force is E,
in AB, it will be E;, in DC where
E,=E, cos 0, where 6 is the lag
between the two. effects, or the
phase difference.
sented in terms of I and the wave-

length A, and then
29/

T A
Current Obtained in Loop
. Without going deeply into the

v

"mathematics of the problem, it will

be of interest to give the result in

the form: of the current obfained “in

the casé of an open aerial, and of a
loop with N turns.
I the case of an open aerial we
have
188Ah,
TdRa

Where Ir is the received cur-
rent, A is a property of the trans-
mitting aerial called the metre
ampere, being the product of the
effective height and the transmit-
ting aerial current.

hris the height of the receiving

" aerial. i

R s the resistance
receiving aerial,

d is the distance between the
transmitting and the receiving
aerials.

A is the wavelength.

of the

Number of Turns

—

In making any calculations- it is
essential to use the same measure

for all the quantities involved.
Thus if wavelength is used in

metres ali other quantities must be
similarly given in metres,
In the case of a loop of N turns
we have
' I .. 1184 ANh\1
dRA?

where I is the horizontal length of

the icop and all the other quantities~

are as in the former case.
Width and Waveiength
These formule apply only to
cases when the width of -the loop
ts small compared with the wave-

length, and thus frame aerials of
s s

the ordimary size, whose widths
are seldom more than g4 ft., are
included i these cases, as the wave-
lengths in use for broadcasting are
about zo0 times as great.

510

# can be repre-
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Some idea of the magnitudes of
the currents which can be obtained
in loops and in open aerials will be
given by an example. We shall,
first of all, ignore any difference in
the resistances of the receiving sys-
tems, and thus the relations we
shall give will relate to the electro-
motive forces rather than to the.
currents,

The example that we shall con-!
sider is that of a plane vertical
aerial of height 10 metres (33 ft.),:
compared with a frame aerial of 10
turns on a square frame of 1-nretre
side, the wavelength being 300
metres  (frequéncy 1,000 ke.).  In
this case calculation by the dbove
formule shows that the open aerial
receives 48 times as much electro-
motive force as does the frame
aerial.

Resistance of Open Aerial

When we consider the currents it
is neccessary to take into account
the resistance of the two aerial
systems. It i1s a much easier matter

The leads-in from the aerial .at the -
Rugby Station are taken through the
end windows of the mainbuilding. An ..
interior view of this point will be found
on page 505.

to diminish the ohmic resistance of
a loop than of an.epen aerial. In the
latter case the resistance is a com-
plex alfair, being .made up -of chmic
losses in the aerial and leads, losses
in the earth due to various causes,
such as bad contacts -with earth -

{Continued on page 516.)
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BR@ADCASTING IN NORWAY

From the account of Norwegian
broadcasting conditions given in
this article interesting com-
parisons may be made with the
conditions prevailing in this
country, especially at the present
time, when the future organi-
sation of the broadcasting ser- -
vice is under discussion.

[ e e eaaaaaaaaaas] |

- VEN the least suscepti-
ble cannot fail to lose
his heart to Norway,
that cold virgin of the
=~ North, land of the mid-
Z7¥n  night sun, split in twain
by the Arctic Circle; land of rugged
snow - clad mountains, of deep
valleys bottomed by  gleaming
streams and shining lakes, of still,
fathomless fjords hemmed in by
precipitous  heights, of roaring
waterfalls and cool green forests.

Norway

A land of beauty, but ‘beauty
cruel as the jagged rocks beneath
the gentle snow, a beauty treasured
deep down in the hearts of the
Norwegian people, but ~the very
attributes of which form their
deadliest adversary. For the love-
liness that draws travellers from all
the ends. of the earth will not sup-
port ‘life; and the land, greater by
far than the United Kingdom, con-
tains a population of only two-and-
a-half millions. - '

The smallness of the population
of Norway and the configuration of
the country have proved a great

handicap to mearly all Norwegian

enterprise, and to the Kringskast-
ing ' Selskap or ‘‘ Broadcasting
Conipany *’ it has been particularly
severe. ‘ o
Financial Difficulties

The ° Kringskasting Selskap
is a public company with a Lapltal
of Kr. 350,000 (about £14,000]}, hold-
ing a concession for five years, and,
as in the case of the B.B.C,, the
State, through the medium of the
Telegraph Service Department, has
a good deal to say in the matter of
control  and management.  The
official area allotted to the company
extends over a radius of 150 kilo-
metres round Oslo, the capital of
the country.

It naturally follows from the size
of the population that the initial

A general view in the studio of the Oslo broadcasting station.

difficulty faced by the company in
promoting so costly an undertaking
is financial, and in consequence the
Norwegian, as compared to the
Englishman, must pay dearly for
his luxury.

Licences

Within  the company’s area
listeners are required to pay the
sam of Kr.2o (about 16s.) per
annum for a licence to use a
receiving set, and of this sum So
per cent, is taken by the company
and 20 per cent. is retained by the
State to meet the expense of issu-
ing and collection.  OQOutside the
area the licence costs Kr.g (about
4s.) per annum, and the whole of
this sum is kept by the State,

Duty on Apparatus
There is a further tax borne by
purchasers’ of wireless instruments
by way of a duty of 10 per cent. on
all receiving sets and parts, such
as  head-'phones, valves, con-
densevs, loud-speakers, etc., and
the company benefits by the whole
of this, To facilitate the collection
of this duty all dealers in wireless
instruinents must obtain a licence
for the sale of them, and the tax is
collected by the State. Yet another
tax is imposed upon those using
loud-speakers in public places, as

in cinemas or concert halls.

A Further Difficulty

It may seem surprising that in
this large country, in which most
of the to“ns and villages and many
of the homesteads are completely

51X

isolated, no less than 8o per cent.
of those licensed to receive are
domiciled within the comparatively
small area allotted to the company.
But there is a very good reason for
this, and here we arrive at the
second difficulty to be faced by the
Company.
Fading

Norway is one of those countries
described in the Guide Book as
‘“ Mtnous,”” and, may we say, it is
very ‘‘ Mtnous indeed. The
mountains have a very deleterious
cffect upon reception, causing a
constant fading and swelling of the
sound, and so serious is this trouble
in Norway that over the major por-
tion of the ‘country reception of
Oslo is almost impossible. In some
of the valleys, only go kilometres
from the broadcasting station, this
defect is so great that one cannot
receive with any pleasure. The
company are do-mg their utmost to
overcome this trouble, and as soon
as finances’ permnt they hope to
alleviate it by setting up broadcast-
ing stations in other parts of the
country.

Crystal Users

It is peculiar that, although con-
ditions are such as to make power-
ful reception desirable, the majority
of listeners own Crystal sets.

In ordinary circumstances it
would not be a matter for comment
that Norway, out of its population
of two-and-a-half millions, has
30,000 licensed listeners, but the cir-
cumstances being such as they are
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it speaks volumes for the enthu-
siasm of the people.
The Programmes

_ The entertainment provided by
the company does not differ in kind
from that offered by the B.B.C.,,
although the financial situation does
not permit of entertainment on so
grand a scale. The finest native

w

In the transmitting room at the Oslo broadcasting station.

soloists, actors and singers are
engaged and provide a programme
of excellence. Concerted music is
provided by the Radio Orchestra,
which, though small in numbers, is
disposed in such a manner as to
obtain the best quality of tone and
effect,

Good Music

On  ecach Friday evening the
*0Osly  Phitharmonic  Orchestra,”
under the direction of Kapelmester
Jose Libenshutz, leave their concert
hall and move to the new and
roomy studio which has just been
completed especially to  receive
them, and broadcast a carefully
chosen programme of classical and
rgrood populir music. It is the aim
of Mr, Berg Jaeger, whe is in
charge of the studios and responsi-
ble for the programmes, gradually
te cultivate popular musical taste
and to give modern native com-
posers opportunities to ebtain a
hearing. Dancing enthustasts have
not been overlbeked, and for them
the Grand Hotel Dance Orchestra
is broadcast from the hotel every
Friday, Saturday and Sunday even-
ing after 11 p.m,

Market Reports

But the energies of the company

are not entirely expended on the

provision of entertainment. - By,

special arrangement ‘with the State,

~there has been instituted a service

which net only benefits the com-
pany by greatly adding to the

number of subscribers, but which is

also of very considerible use to the
business men of the country.
Twice, during the course of every

morning, are broadcast the Inter-

national Money Exchange, ‘the
Stock  Esxchange prices, and the

market prices of agricultural pro-
duce, and on each Friday morning
are broadcast the market prices of
the principal articles of import and
export.

Assistance for Business

Every business man will at once
appreciate the importance of this
departure, -and business men in
Norway are appreciating it to some
effect, for a great number of them
have equipped their oflices with
wireless receiving sets, and the
number of them who are so doing
is increasing cvery day. In the old
pre-wir€less days the country banks

kept ““ aw courant” with the for-
eign exchange by means of the
trunk-call  telephone service, but

now many of them have entirely dis-
pensed with this method and rely
upon radio, thereby greatly adding

‘to the saving of time and expense.

State Control

We have observed that this com-
mercial activity is being carried -on

by the company by a special
arrangement with  the  State.
Atthough it is extremely unlikely

ta
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_4inued, it is, at
-nature of an experiment--for the
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that this practice will be discon-
present, in the

State.  The Telegraph and Tele«
phone services in Norway are ad-
ministered by the State, and it may
prove that the revenue from these
services will be materially dimin-
ished. Should this be the case
there is no doubt that the difheulty
will  be solved by a monetary
arrangement between the State and
the company. '

Advertising

Aunother departure, which is as
yet untried in England, is the us2
of the broadeasting station  for
advertising. The Kringskasting
Selslkap is permitted to do this on
the- condition that not more than
15 per cent. of the time allotted to
broadcasting is used for the pur-
pose. The fee for advertising
amounts fo. Kr.z {about 15. 8d.) a
word, and it has proved to be a

paving- proposition both to the
eompany and ;the advertiser, A
considerably less time, however,

than - the proportion alletted is
actually used for advertising, as the
present financial situation of the
company is such that it is under
no necessity to exploit this form of
revenue.

Future Prospects

It appears that, in spite of difli-
culties, the Kringskasting Selskan
has every reason to be optimistic
Mr. Gythfeldt, the technical adviser
to the company, informs us that the
number of those applving for
licences [or reception is steadily
increasing, and that it is hoped that
before long it will have -attainec

so,00c.  Bevond that they dare not
look at present.
Taking into consideration the

enormous difficulties with which the
Kringskasting  Selskap has beer
faced, and which it has for the
most part overcome, broadcasting
in Nerway has so far been more
than a success.
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As we are at present revising our
itst of British amateur call signs,
all amateurs who are licensed for
transmission are invited to send the
following particulars :—Call sign,
name, and full address. ;

Please address communications to
Book Editorial Dept., Radio Press,
Ltd., Bush House, Strand, Londen,
W.C.2. ,
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UNDER THIS HEADING

M2 JH.REYNER,B.Sc.[HonsA.CGL, DI1C,  AMLEE, OF

THE RADIO PRESS LABORATORIES, WILL REVIEW
~ FROM TIME TO TIME THE LATEST
DEVELOPMENTS IN THE RADIO WORLD,

OME time ago reference was
S made to the results pub-
lished by E. V. Appleton and

M. A. F. Bamett in a paper read
before the British Association, in
which direct cxperimental proof of
the existence of a reflecting layer of
atmosphere (Heaviside Layer) was
produced. Many readers - must
have wondered exactly what the ex-
perimental evidence was’ that could
be taken as definitely establishing
the existence of reflection in  the
upper, atmosphere, a problem which
has been disputed by the most

Reflected Roy

Fig. 1.—Fading may be explained as

due to interference between a direct ray

and a secondary ray reflected from the
upper atmosphere.

eminent scientists of the time for
some years. '
Publication of Evidence

The complete paper has recently
been published in the proceedings
of the Royal Society (No. A7sz,
page 621) and the results are of
such importance that a brief résumé
will not be out of place.

The evidence which is put for-

ward is twofold in character. The

fading” which s observed on
medium . range transmission has

been explained in terms of interfer-
ence between two waves arriving at
the receiving point by different
routes. One of these waves is the
direct ray travelling along the sur-
face of the earth, the other being
a ray which has travelled to the re-
ceiving point by another route,

If we can find any cause which
will produce variations in the second
ray, then we can assume that the

nventions and
Developments

direct ray and the indirect ray in-
terfere with each other to a variable
extent.  Thus when the two waves
are assisting each other, maximum
signals will be produced, and when
they are opposing each other, the
signals will be reduced and may be
rompktclv wiped out.

Route of Indxre(‘t Ray

The only difiiculty arises in de-
ciding first by which route the
second ray, the indirect ray, travels.
Fading could be produced on this
theory if the' indirect ray merely
travels in a circuitous manner alony
the surface of the earth; so that on
the basis of the simple theory just
quoted it 1s not necessary for any
reflections from the upper atmo-

" sphere to be called into play.

Preliminary Experiments

The results of Appleton and
Barnett first of all demonstrate the
fact that the phenomena of fading
obey all the laws which would be
expected from the theory just out-
lined. From preliminary investiga-
tions it appeared that the maximum
fading would be obtained at dis-
tances of about 100 miles from the
transmitter, - at  which point the
direct and the reflected ray would
be of the same order of magnitude.

Preliminary  experiments  were
carried out at Cambridge on the
transmissions from 2LO, and suii-
able apparatus was devised for re-
cording the fluctuations in signal
strength.

Method of Investigation

Now assuming the fading to be
due to interference between two sets
of waves, one taking the shortest
route and the other a roundabout
route, the interaction of the
two waves at the receiving point
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will depend upon the difference in
length between the two routes and

also upon the wavelength of the
waves. It can easily be shown that

other things being equal, a continu-
ance of ‘small change in wavclength
will produce successive maxima and
minima at the receiving point.

This point was therefore tested
on  the transmission from the
Bournemouth Station, arrangements
being made by the B.B.C. to pro-
duce periodical variations of wave-
length in a special test after the
normal programme was completed.

VERTICAL COMPONENTS QF ELECTRIC FIELD

HORIZONTAL
COMPONENT OF
REFLEGTED RAY

COMPONENT OF
INCIDENT RAY .

Fig. 2.—The horizontal components.
of the incident and reflected rays cancel
out, leaving only a vertical component,

~ as shown. C
As was expected, maxima and
minima. were produced -alternately
at the receiving point, and.the num.
ber of these for a'given change in
wavelength was exactly what would
he expected if the simple thcory of
interference is correct. :

Reflection

The next and more important
question to be determined is whether
the indirect wave travels by a cir-
cuitous route on the surface of
the earth or whether it is reflected
from an ionised layer of upper atmo-
sphere. It should be borne in mind
that. in order to produce fading
phenomena at such comparatively
short ranges, it is necessary for re--
flection to take place at a fairly
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acute angle of the crder of 6o de-
grees. There is considerable
evidence of the existence of reflec-
tion at much longer ranges, the re-
cent report of the Marconi Expedi-
tion to the Antipodes (‘‘ Journal
LE.E,” Vol. 63, page 933) being
particularly  interesting in  this
respect. It was found  There
that of all the theoretical for-
mulse which have been devised
from time to time, that of
‘Watson, based on the assumption
of reflection at an ionised layer was
in very close agreement with the
actual observed values. Moreover,
the values of field strength which
were obtained
larger than could possibly have been
obtained by any purely refracting
mechanism, having the constants
which our atmosphere is known to
have.

No Satisfactory Evidence

At short ranges, however, the ex-
istence of this comparatively acute

Electric Field . _ . _————— B
\ I
fay (h)

Fig. 3.—The angle at which the ireﬂ\ected:
ray is arriving has no effect onthe EMF

induced in a frame, so long as .the re-

flected ray and the frame are in the

same plane.

reflection had not been thoroughly

demonstrated ipreviously, and atten-
tion was turned, therefore, to the.
production of seme definite evidence’

on this particular aspect of the ques-
tion. At first sight it would appear

a ‘comparatively simple matter. . If.

there is any wave coming down to

the earth at an angle from the upper’

‘atmosphere, it should be compara-
tively easy to detect such ‘a ivave

by means of a suitably arranged’

frame aerial.

All attempts to detect such a
wave, however, have been found
fruitless by previous investigdtors,
and it was finally shewn as a result
of some measurements by Smith-
Rose and Barfield (Experimental
Wireless, September, 1925) ‘that
the earth was a sufficiently
good conductor to provide almost
total reflection at the normal
frequencies employed for broadcast
purposes, -so that the wave coming
down at an -angle was immediately
reflected again at an equal angle,
somewhat ‘in the manner indicated
in Fig. 2. Tt will be seen that the
horizental ‘components -of ‘the inci-

were considerably.

dent and reflected waves cancel
out, leaving only a vertical com-
ponent, so that there is no evidence
whatever of the existence of such
an oblique wave.

Vertical and Frame Aerials

It was obviously necessary, there-
fore, to tackle the problem from a
different aspect.  Fortunately, a
method is available, if it is possible
to compare the signals received
upon a frame aerial and a vertical
aerial both receiving at the same
time.

Coansider the case of.a simple ver-
tical aerial.  Here we have two
waves arriving at the receiving
point.  The field strength of the
divect ray is E and the field strength
of the reflected ray is Er.  If the
reflected ray is arriving at an angle
¢ with the ground then the EMFE
induced in the vertical aerial is pro-
portional to E+zE,, cos . The 2
is due to the presence of a ray
reflected from the ground.

Loop Aerials

In the case of a loop aerial, how.
ever, it will be clear that the angle
at whjch the reflected ray arrives
has no effect upon the EMT induced
in the' loop.  The EMF-induced is
proportional to the field strength
and the dimensions of the loop only,
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the total EMFE in the loop is given
by E42E1.

. Fading

The fading produced is dependent
upon the ratio of the current pro-
duced by the reflected ray to that
produced by the direct ray, and
inspection of the two formule just
given will show at once that the
fading is more pronounced in the
case of the leop aerial.  Further-
more, if the subject is investigated,
it will be seen that the reverse would
be the case if the reflected ray were
not arriving from the upper atmo-
sphere, ‘

Path of Indirect Ray

If the indirect ray travelled by a
different route on the surface of the
carth and so arrived at the receiving
point from a different direction to
the dircct ray, then the EMF pro-
duced in the frame aerial would be
proportional to the direction of the
incoming wave, whereas in this case
the EMF induced in the vertical
aerial would -be independent of the
direction. - This therefore estab-
lishes at once the validity or other-
wise of the reflecting laver. If itis
found that the fading obtained on a
loop aerial is greater than that on a
vertical aerial, then the indirect ray

" may fairly be assumed to arrive by

reflection from the upper atmo-

v

The private ex-
ﬁerimehtul “station
belonging ‘to Capt.
P. P. Eckersley,
Chief. Engineer of
the B.B.C., was
destroyed by fire
~on Dec. 17.

irrespective of the angle at which
the wave arrives.

Fig. 3b shows an extreme case
of a wave coming -down at an
angle of go degrees. This arrange-
ment is quite obviously exactly the
same as that in Fig. 3a, except that
it ‘has been turned on its side, Thus
the angle at which the reflected ray

is arriving ‘has no effect whatever,

upon the EMF induced in the frame,
provided the reflected ray and the
frame are in the same plane. . Thus
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sphere. If the reverse is found to
be the case, then the indirect rav
cannot arrive from -the upper atme.-
sphere, but must .travel -over the
surface of the earth by a circuitous
route.” o
Proof by Experiment

Actual experiments -demonstrated
perfectly ;conclusively :that the loop
aerial fadmng was always greater
than that obtained with a wertical
aerial, so that the results may bhe
taken as conclusive proof of the
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existence of a reflecting medium at
some height above the earth's
surface. ’
Horizontal Polarisation

It has previously been shown by
P. Eckersley and others that reflec.
tion from an ionised layer at a fairly
acute angle would give rise to hori-
zontally polarised waves; that is to
say, in addition to the ordinary re-
flected wave, there would be another
wave produced, having its electric
and magnetic fields at right angles
to those of the normally polarised
wave.

- Errors in Direction Finding

Experiments were made by Apple-
ton and Barnett which indicated
that this wave was present, and,
moreover, from the values they
found, they were able to verify that
this horizontally polarised wave was
responsible for errors in direction

finding, even over quite short
ranges of 30 miles only. It should
hbe noted, however, that the

presence of this wave does not affect
the theory which has been outlined
so far, because in all the experi-
ments the loop aerial employed was
pointing in the direction of maxi-
mum reception. It was therefore at
right angles to the electric field of
horizontally polarised rays,

) Height of Ionised Layer

In the original paper several
secondary results are deduced from
the results obtained, but the one of
principal interest to radio engineers
is that the existence of a reﬂeutmtr
layer is definitely establm‘hed
height of this layer at night time
being of the order of 8o to go kilo-
metres. .

ERRATUM ‘
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Tt is regretted that in last week’s
f‘\‘uc of Ihreless Weekly Fig. 3

age 46 was’ incorrectly drawn.

‘This should have been as
here.

th(’ .
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At the 12th annual general meet-
ing of the Radio Society of Great
Britain, which was held at the In-
stitution of Electrical Engineers on
Wednesday, December 16, the mem.
bers had a somewhat lengthy
agenda with which to deal.

Annual Report

The first item was the presenta-
tion of the annual report for the
year ended September 30, 1925, A
perusal of this shows that the
Society has indeed had a busy year.

Standardisation of Ebonite

One point of outstanding interest
to amateur constructors is worthy
of particular reference in these

OO e RE000000400000 00t otsttnttotittnaetrtecsssicocotisrconsitaeseonettosesisrsdssiestsssnrnsse

THE RADIO SOCIETY OF GREAT
BRITAIN.

Report of the 12th Annual General Meeting.
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Officers and Council

The next item to receive attention
was the election of officers and
Council for 1926.  The Chairman
(Brigudier-General Sir H. C. L.
Holden, K.C.B., F.R.S.) announced
that the following were the nomina-
fions :-—

President.—Sir  Oliver  Lodge,
D.Se., LL.D., F.R.S. Acting

Vice-President. — Brigadier-General
Sir. H. C. L. Holden, K.C.B.,
IF.R.S. - Hon. Treasurer.—Pro-
fessor Ernest Wilson, M.Inst.C.E.
Hon. Secretary.—Maurice Child.
Members of Council, — O, F.
Brown, Captain  lan  Fraser,
C.B.E., M.P.,, O. W. Nicholson,
M.P., j. H. Reeves, M.A., M.B.¥..
Earl Russell, Major T. Vincent-

. The extent of the damage caused by the fire in Captain Eckersley’s wireless

station may be clearly seen here.

The transmitting valve on the table on

the left.was the only one of twenty valves to survive.

columns.  Early in" the year the
Society was responsible for com-
mencing  negotiations  with the
British  Engineering  Standards
Association for the standardisation
of ebonite for radio purposes. The
negotiations were successful and a
standard specification for ebonite
panels for radio purposes is now
available. The result of this effort
is obvious; it will be possible for
every amateur constructor to pur-
chase a reliable and guaranteed
component,
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Smith, M.ILE.E., Dr. R. L. Smith
Rose, Ph.D., H. Bevan Swift,
AMLEE, :

These  gentlemen  were duly

elected as officers and Counul for
1026.
Paper Read

The Chairman next called upon
2r. Duncan Sinclair for his paper
entitled, ** Some Facts and Notions
about Short Waves.” The author
put forward some interesting
theories and suggestion, and a dis-
cussion of the paper followed.
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"THE FUTURE OF BROAD-
CASTING
(Continued, from page 493)
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cent. of an entertainment usually

given in ‘theatres or music halls

should be transmitted.

Pwyment for Broadcast Entertain-
ments

“If ithe Committee .of Inquiry were -

of the opinion that 1o per cent. was
too-small a figute, then the Indus-
try 1equested permission to provide
an agreed proportion of such matter
in the future and to receive an
agreed percentage of the revenue
dertved from licences.

"Mr. Payne considered that -the
broadcast versien of an entertain-
ment was very inferior to the com-
bired visual and vecal presentation,
but, cwing to a natural inclination
on the ppart of the public to obtain
* something for nothing,”’. they
were kept at home, apparently satis-
fied with this cheap and inferior pre-
sentation. He did not think that
the desire to see an entertainment
was stimulated by such excerpts,’

The Listeners’ Point of View

Liord Blanesburgh ~desived to

know if the Entertainment Industry

had any real case for objecting to
the P.M.G.’s embodying in the func-
tions of broadcasting that which the
main body of listeners desire, and
which the B.B.C. can provide. Mr.
Payne thought that this savoured of
an  entertainment  dole. Lord
Blanesburgh was of the opinion that
it was merely the jealousy .of vested
and conservative interests against a
new means of dissemination ef en-
tertainment.
Competition

- Lord ‘Crawford, referring to M.
Payne's use of the word ‘¢ dole,”’
said that broadcasting was un-
doubtedly a cheap form of amuse-
ment. The B.B.C. and the Enter-
tainment Industry both desired to
provide ~entertainment. He under-
stood that the competition of the
B.B.C. was overwhelming the
theatres. Mr. Payvne agreed.
Lord Crawford said that in that
case the theatres must suffer. Mr,
Payne said that if the competition
became more intensive the theatres
wonld have to «close.

The Music Publishers’ Association

Mr. A. V. Broadhurst then sub-
mitted evidence on behall .of the
Music Publishers’ Association.

He submitted that breadcasting
had an adverse effect upon the sale
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The imferior presenia-
tion on the wireless receiver de-
terred from buying music people
who would otherwise have done so
after a concert.

Licence Fees

He thought ros. per annum far
too small a licence fee, and sug-
gested 10s. as the minimum, with
a graded scale of fees dependenst
upon the rateable value of ‘the:resi-
dence in which the receiver ayas
used. ' o

Restaurants and hotels which pro-
vided music for large numbers of
people by means of wireless recep-
tion should pay £10 per annum, «s
in  Australia.  Many orchestras
would have to be disbanded in con-.
sequence of existing conditions.

Musical Copyright

Other evidence was given regard-
ing the copyright situation.

Mr. Wm. Boosev submitted
evidence for Messrs. Chappell and
the Queen’s Hall. He dealt with
the eflect upon the sale of instru-
ments and gramophone records, and
the ledrning of music.

This completed the two. days’
hearing, and the Committee was
adjourned until a date in January,
which had not been announced #
the time of going to press.

of music.

T?HE PRACTICAL DESIGN
AERIA&S
{Continued from page 510)

39s0ccnssscesvns

plates, eddy -current ‘losses, and
capacity losses. With great care
it is possible to have an .aerial
whoese resistance is less than one
ohm, and this is the case with seme
of the large transmitting stations.
The average aerial for broadcasting
reception has A resistance much
greater than this, being more of the
order of yo or 2o -ohms.

Resistance of Loops

. In the case of loops,
losses can be Kkept down very much

more easily, and with careful design

there is no reason why the high-
frequency ‘resistance sheuld be so
great as- this.. To achieve the
best results it will be necessary to
give careful attention to the type of
wire wsed.
importance when considering the
© use «wf loops for transmitting pur-
poses, and ‘will be referred to later.

The fact that the wesistance of
loops is -usually smatler than that of

shdbsbassiiaiaiie

however, -

This peint is of great -

apen aerials tends to malke the com-

parison between them not quite so
bad for loops.

The relation stitl
exists, however, that loops de not
abserb as much energy from electro-
magnetic waves as do open aerials.
Loops for High Freguencies

Referring to tthe formule for the
recewed currents i the two cases,
wie see that the freguency (or wave.
length) affects reception in different
ways., In beth cases the amoeunt of

-electrometive force increases as the

wavelength diminishes, but in the
case of the loop the electromotive
force is inversely proportional to the
square of the wavelength, whereas
in the case of the open aerial the
increase is inversely proportional to
the wavelength. hus the shorter
the wavelength or the greater the
frequency the ‘better -are loops .in
relation to open aerials for recep-
tion and also for transmission.

Frequency and Size of Loop

We -cannet obtain .a direct ;com-
parison immediately, because .as the
frequency changes the actual linear
dimensions of the aerial ‘must alse
change. Thus in the above exam-
ple we assumed a loop of 1o turns.
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We cculd not apply this to another
frequency, say 6,000 ke (30
metres), because in this case there
would be too many turns in the loop
to allow of correct tuning. This
raises a pomt of importance in the
design of loops which will ‘be

-discussed later.

“ Area Turns '’ of Loop

Another point which arises from

‘the formula for loeops is that the

clectromotive force is proportional.
to the number of turns and to the-
area of -each, that is, it is propor-*
tienal to the total .area  of winding’
of the loop. A convenient m»ethml
for describing this is . to oaB st
total area the * »1ea ‘turns.’
it is--advisable -to "have 'the are‘t%“
turns of a loop as large as possibl
This means that we should: eithe:
increase the size of the loop, that:
is, ¢he area of each turn, or the
number of turns, -or both. Again,
hoavever, there is a limit to this,

_in so far as’by increasing both of

these guantities we increase the
inductance of the loop, and thus
affect the frequency that can be
employed. -

We shall consider some of these
points of design in a future issue.
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Conducted by Radio Press Laboratories, Elstree.

Vee Cee H.T. Battery

A sample of their standard 6o-volt
high-tension battery has been submit-
ted for a thorough practical test by
Messrs. Vee Cee Dry Cell Co., Ltd.

Description of Component.

It was contained in a cardboard case
measuring g in. by 3 in. by 3 in., and
was tapped at 18 peints, which were
unmarked save for the terminal ones.

Laboratory Tests,

It was given an extensive practical
trial of several hours a day on most
days in the week, supplying current to
a small broadcast receiver taking about
one to two milliamperes, and also for
occasional use in experimental work
with multi-valve receivers. After just
over three months’ use the voltage on
open circuit still showed over 6o volts,
and the battery was quite fit to use
with a small receiver, provided that
the customary 2 #F blocking condenser
was placed across it., In view of the
usual brief life of block H.T. batteries
when submitted to the searching test
of daily broadcast reception, often for

Resistance

The wire-wound Anode
made by the Mullard Wireless Service
Co., Ltd.

seven hours a day, this must be con-
sidered a commendable performance
for a battery of but moderate size.

Anode Resistance
Three sample anode resistances, each
- of 100,000 ohms resistance, and com-
plete with holders, were submitted by

the Mullard Wireless Service Co., Ltd.,
and tested at our Elstree Laboratories.
Description of Component.

The resistance is contained in a
fibrous insulating tube with conical
metallic ends. This tube is mounted
on a moulded insulating base complete
with brass clips and terminals. Two
screw  holes provide for baseboard
mounting. The resistance element it-
self consists of *very fine wire wound
on a length of string, more string being
overwound in a solenoidal fashion com-
pletely to insulate the wire. The string
is wax impregnated.  The whole is
now wound in a double layer on a 3-in.
rod, the inductance effect being thus
redured, and the ends of the wire
brought to the apex of the conical
ends and soldered.

Laboratory Tests.

On test the resistances were found
to be within 5 per cent. of their rated
values. To see if they were lmperw'
ous to water one sample was left in a
vessel of water all night, and on re-
test the following morning it was
found to be unaffected. When tested
in Radio Press receiving sets no sign
of *‘ scratching noises ” was present.
The complete unit has a particularly
good finish, and is robust, the insula-
tion resistance also being exceptionally

good.

Crystal Detector

Messrs. McLeod & McLeod have sub-
mitted an M. & M. Crystal Detector
for our examination and report,

Maleers’ Claims.

It is a precision instrument in every
sense of the word, is absolutely dust-
proof, and the face of the crystal can
be wholly explored. A micrometer ad-
justment for the catwhisker gives a
sensitive control.

Description of Component.

The crystal and catwhisker are
housed in a glass tube 1} in. long and
nearly 1 in. in diameter, which is held
in two metal collars. These vollars
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are mounted on an insulating base, the
screw threads and nuts brought out
below the base being for the purpose
of panel mounting and making con-
nection to the detector. The erystal
cup has a friction-tight fit over a
hollow cylinder, good contact with the
erystal being secured through the
agency of a spring. This cup is in-
corporated in.a metal end plate, which
fits friction-tight into the metal collar
and can be rotated by means of a
milled insulating knob. The cat-
whisker is held in a jaw attached to
a small “ crank arm.”” This can be
rotated bodily by means of a metal
end plate similar to that for the crystal
cup, . Lateral movement is given to the
catwhisker through the aid of a small
milled knob and screw.

The face of the crystal can be wholly
explored and the micrometer adjust-
ment for the catwhisker gives a very
sensitive controi. The crystal and
catwhisker sections are interchange-
able, giving the advantage of right or
left-handed control.

General Remarles.,

The workmanship of this com-

ponent is particularly noteworthy, the

The catwhisker and crystal-holder of
the M. & M. Crystal Detector are

readily detachable from the glass
cylinder, and are interchangeable.

case of operation and fineness of con-
trol being good features.

Mansbridge Condensers

We  have received from Messrs.
Dubilier Condenser Co., Ltd., two of
their Mansbridge Dubilier Condensers.
th:@ are of 1 uF and 2 uF capacity
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respectively, and are claimed to be
suitable for use with voltages up to
300. ‘
Description of Component.

The ~condensers are contained in
metal cases, with small drilled sheet
metal lugs at the base forfixing to a
baseboard. Two terminals on the top,
insulated by means of ebonite bushes,
engble connections to be made to the
condensers.
denser is 2} in. by 2in. by # in., while
the 2 «I' condenser is 2} in. by 2 im,
by 1 in.

Laberatory Tests.

When placed on test, the capacities
of 'the two condensers were found to
be as follow :—No. 1, 1 uF; No. 2,
2 #F. ‘Insulation tests were then car-
ried out, and the insulation of No. 1
was over 1oo megohms, while that for
No. 2 was 6o megohms. Both conden-
sers were next tested at 300 volts with
satisfactory results, close on double this

voltage being necessary to break down.

the insulation.
General Remarks.,

These condensers would appear to be .

suitable for radio work where large
capacities are required, and are parti-
cularly suited to the average construc-
tor, .as theyv are fitted with terminals
instead of soldering lugs.

Baseboard Single Goil Holder and

Reversible Valve Holder

The above components have been
supplied by the Athol Engineering Co,
for test.

Maker’s Claim,

The coil holder is made from porce-
lain, being rectangutar in shape, and
the malers claim that ‘this component
is designed for use in American type
sets. It is provided with fixing holes
for ‘baseboard mounting, but in addi-
tion there is a second pair of fixing

holes at right angles to ‘the first for

side mounting. This will enable it to
be employed for high and low ‘tension
leads in conjunction with a coil mount
or réceptacle used as a plug.

The Mansbridge Blﬂ’ﬂwr Condensers

have their ities ch
on the wases, .umd termmdls are Ppro-

wvided for making connections.

Description of Component.

An eusy fit for all nales of coids was
found, this fact being ensured, since
the pin and soclet fittings are loose in
the porcelain holder. Final fixing of
the brass pin und socket in the porce-
lain is secured by means of brass
screws,  These screws are also em-
ploved for the purpose of fastening the

The size of the 1 uF con--

leads from the set to the coil. The
insulation resistance was found to be
infinity on test.

The Valve Holder
' The insulating material of the valve
holder was porcelain, being free from

Holes are provided in the Athol Engi-

neering Co.’s Coil Holder to enable it

to be mounted in an upright or hori-
zontal position.

flaws, and having a «cylindrical shape.
The four brass sockets were held in
position by four screws. The sockets
can be placed at either end of the
holder, “* through * holes in the por-
celain providing for this contingency.
1t is thus possible for the sockets to
be fixed flush with the top of the

In the Valve Holder made by the Athol

Engineering Co., the valve sockets may

be'inserted in e:ther end of the porcelain
$holder.

“holder at one end or be reversed and

project % in. above the surface at the
other.end. This operation of reversing
may be conveniently carried out by
placing a valve in the sockets and
removing the screws. Then pull the
valve and sockets out of the holder
together, reverse the porcelain and re-
insert the walve and soclkets again.
The screw holes will now be in lne
with the holes in the porcelain. The
grid -and plate sockets are marked in
the porcelain by the letters G and P
respectively.  Soldering tags are sup-
plied for inserting under the screws
holding the soclzets.

General Remarks,

An easy fit of the sockets in the
porcelain provides air spacing round
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the metallic fittings, with the result
that long leakage paths are ensured.
As can be gathered from the above
description, the holder is not intended
to be non-micrephonic, but all malkes
of wvalves fit tight into the sockets.
The insulation resistance is also par-
ticularly good.  Single-hole fixing for
mounting on the front or back of the
panel and on baseboards is secured
dhrough the medium of a central hol
in the holder.

Can’tcr oss Connector

Messrs, J. & W. Barton have sent us
a Can’tecross Connector for report and
review at our Elstree Laboratories.

Makers™ Claim.

Once fitted it always prevents wrong
connections being made, thus assuring
full life to valve filaments. It acts as a
triple switch, as by the withdrawal
of the socket element, the H.T., L.T.
and grid bias qupphes are simultans-
ousl_\ cut off from the set. The live

member is fully insulated. and thus
prevents damage to batteries by
- shorting,

Description of Component,

The connector consists of a moulded
base 23 in. by 1% in. by 4 in. This
base is hollowed out to a depth of } in,
and three split pins project from the
base being stamped (H.T.+), (H.T.—-
and L.T.), and (L.T.}). On the under-
side of the base, screw ends, I in. in
length, are provided for making con.
nections to the pins and also for panel
mounting. A moulded block fits into
the hollowed base, and has three sunk
sockets which fit on the pins. Con-
nections to these three sockets are
made along channels cut in the mate-
rial, and a moulded lid is screwed over
these terminals so that they are com.
pletely insulated.

General Remarks.

This connector is adaptable to any
one H.T.

circuit where terminal is

Messrs. J. & W. Barton’s Can’tcross

Connector is intended to be used for

connecting the high-tension .and low-

tension batteries to a receiver, without

any risk of making wrong connections
or short circuits.

required, ‘but additional terminals
would be needed for further H.T. tap-
pings. When in position. the battery
terminals on the set are well insulated,
and short circuits cannot occur. An
insulation test produced good results,
and the cemponent should prove very
useful,
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SHORT-WAVE TRANSMISSION

Sir,~—3LS, situated at 56, Humber
Road, Black heath, London, one of the
experxmental stations of Messrs, A. ]
Stevens, of  Wolverhampton and
London, is now operating on 45 metres
with power inputs of 25 and 50 watts.
A.C. plate supply is u:ed rectified by
four ““ S’ tubes. The present circuit
is a series [eed loose-coupled Hartley,
emploving a Mullard o/250 watt tube.
A.C. also on filament.

Transmissions usually take place on
Sunday afternoons and evenings, and
on other evenings occasionally.

Repons will be welcomed, and ;LS
will be pleased to arrange schedules
with any station interested in 'phone
or ‘C.W. tests at the frequency men-
tioned.—Yours faithfully,

R. Broxam {G3LS).
Blackheath. :

OXFORD UNIVERSITY RADIO
SOCIETY

First we have the people who can only
get the  “ Local Station” and
* Daventry ”” on the loud-speaker, and
can only get one or two others on the
'phones. They say that the B.B.C.
ought to use more power and also
close down the *‘ Local Station ” for
about one hour a day, and some go so
far as to suggest that it should be
closed down for one whole day.

Now if the B.B.C. were to do as
these ** grousers 7’ wanted, it would
mean that the people who can only
afford a crystal set and one or two
pairs of headphones would have to
amuse themselves as best they could
during the time that their station was
closed, and that, I think, would neot be
fair, as both the man who owns a
crystal set and the man who can afford
valves pay the same licence fee, and to

Press weelklies, either Wireless or else
Wireless Weel»ly an article written by
a resident of this town (Brighton) in
which he states that since 5XX has
moved, Brighton crystal users are out
of range. .

Knowing a gentleman at Hove, I
tried a crystal set on his aerial (which,
I may state, is shielded by trees at the
hack and by his house at the lead-in
end, and the earth connection is a clip
on the water tap), and I tuned in
Daventry at good crystal strength,
every word the announcer spoke being .
very clear, and music and singing were
excellent, )

On my own aerial and earth I re-
ceived Daventry at loud crystal
strength on the same set, and in addi-
tion I also had reception (weak) from
London, so 1 do mnot think that

¥

bdd

Sllx,—“l\d(i() has at last obtained
recognition in this University, and the
Vice-Chancellor has given his permis-
sion for a U m\em}ty Society, which
was formed on December 1 and already
has a membership of over forty.

An attractive programnie is being
arranged for next term, and the So-
ciety “will seek  affiliation with the
Radio Society of Great Britain. At
the meeting. on December 1 the follow-
ing were elected officers of the Society
for next term:—Henry Field, New
College, president; Eric Cuddon,
Merton, hon. - secretary; C. E. G.
Bailey, Balliol, hon. treasurer. Com-
mittee :—H. Richards, Merton; and
E. G. Spenser, Exeter.

Of these both the president and
secrelary . are members of the Rudio
Society of Great Britain and the T. &
R. section.

The terminal subseription has heen
fixed at 7s., with an entrance fee of
10s. 6d. Will all members of the Uni-

In the generator room at the Rugby wireless station at Hillmorton.
versity who wish for further particu- -

lars please. communicate
Secretary.—Yours faithfully,

Eric Cuppon.
and hon. secretary, Now  we

with the

my idea both should get full value for

Brighton is out of crystal range with
their money.

Daventry from these results,
University  Radio ) v come to  another Now I come to the third ‘* grumble,”
Society.) é : gx:umb]e, * namely, the moving of the *“licence.” In the daily and
o 5XX {rom Chelmsford to Daventry. weekly papers and also in the wireless
I have no doubt whatever that the shift-  papers, both weekly and monthly, we
ing of this station has thrown a good see from time to time that people want
many crystal sets out of use, as the  to know why it is that the licence
owners are now out of range of Daven- only lasts eleven months. Why the
try; but I noticed in one of the Radio grumble in this case? [ will own that
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{Founder
Oxford

CONCERNING ‘*GROUSERS "’

Sir,—Why is it that people will per-
sist in grumbling about wireless?



520°  WIRELESS WEEKLY

ADVERTISEMENTS

.

DeceMBER j0TH, 1925

THE HAPPY FAMILY

. |
i ‘E i
. i |
{ Bt o

Ediswan Valves are

Entirely British Made.

THE EDISON SWAN ELECTRIC CO., LTD, 123-5, QUEEN VICTORIA ST, LONDON, E.C 4.

symf’fom’“ |

Here you see the Ediswan family of to-
day paying homage to the forefather of
all radio valves. They think the old chap

too quaint for words,” but are very proud

-~ of him and of their direct descent—

because Dr. Fleming's original experi-
mental valve was born in the Ediswan
laboratories where all Ediswan valves
are born,

There is a decided affinity,
a quite definite link between
. each Ediswan Receiving
valve and Ediswan Power
valve, The Receiving valves
are supplied either H.F, or
L.F., and the best Power
valve to use is shown here.

The Valves to Use.

Receiving. } Ag:x:;‘;l&\ﬁgh;r t\ Powver,
AR. 6 | PV5
ARDE 2 PVé
AR 06 3 PV8

With these groups and Ediswan H.T. and
L. T. Accumulators the ideal is attained.

Will Improve )
ANY Set

162-03

AN ADVERTISEMENT IN ¢ WirrLEss WEEKLY *7 1s A GUARANTEE OF SATISFACTION TO BUVYERS.
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my first licence only covered eleven
months, and also those of my friends,
but our renewal licences are for twelve
months, so 1 think the majority of
listeners must jump at their
licence as a means of something to
grumble about.

Hoping this letter has not bored vou,
and wishing the Radio Press, Ltd., the
best of success with their excellent
publications.—Yours faithfully,

H. R. Evavs.

Brighton,

SHIELDING OF HIGH-
FREQUENCY TRANSFORMERS

Sir,~—In perusing the December 16
issue of Wireless Weekly 1 notice in
the article on the ** Isofarad ' receiver
reference to the shielding of H.TF.
transformers,

It is quite possible, in a receiver
employing perhaps three stages of
radio-frequency amplification, for the
loeal station to be received on, say, the
amplifier coils of the third H.F. valve,

Properly  designed
eliminate this trouble if it is present,
but at the same time it is questionable
what form the shielding should take
from the point of view of efficiency.

If the coils only are shielded, then
they must be more or less isolated from
the rest of the apparatus, particularly
from the variable condensers.

1f the condensers themselves are
shielded either separately or in with
the rest of the H.F., side of the re-
ceiver, there is the disadvantage that
the minimum capacities thereof are in-
creased, although hand-capacity effects
are eliminated.

As you point out, it is again ques-
tionable whether the effective resist-
ance and the distributed capacity are
reduced to the same extent as the
inductance,

The experience of some  of your
readers in this direction would be
interesting.—Yours faithfully,

J. H. Fixgrass.

Wallasey.

CHEMICAL RECTIFIER
DIFFICULTIES

Sir,—I am interested in wireless re-
ception, and having much difficulty in
getting my accumulators charged

efficiently, am doing my own charging. .

I am up against several difficulties, and
shall be glad if any of your readers
can give me help to overcome them.

1 have read some books on the sub-
ject and articles relating to it but
these are so at variance with one
another and with my experience that it
really seems they are not very reliable.

My house is wired for alternating
current 240 volts, I purchased a
chemical rectifier stated as suitable for
charging a 6-volt accumulator at 3 to
4 amps. The cell is a stoneware jar
to contain electrolyte with aluminium
and steel electrodes. An auto-trans-
former reduces the voltage before recti-
fication, and it is fitted with an
ammeter.

first -

shields will

The elements were stated as having
a life of about a thousand hours.

The machine was put into action
in "accordance with instructions, dis-
tilled water from a reliable chemist
being used. After a few hours’ work-
ing the amperage fell off down to
about one amp. The ammeter indi-
cated continuous current showing little
or no trembling of the needle.

The accumulators were

efficiently
charged, but very slowly.

After about 150 hours’ running the
aluminium element was completely
eaten away and a thick, translucent
sludge half-filled the jar. 'This seemed
to indicate impure chemicals, but
thinking it might be accidental, I ob-
tained a second set of elements and
salts from the makers. This acted in
an exactly similar manner. The
amperage fell off until less than half
an amp. was indicated.

I then obtained pure ammonium
phosphate from a chemist and used
instead of the packet of salts supplied.
This gives much better results, but

Wireless Weekly

but can only get about half an amp.
on the 6-volt accumulator.

Another trouble is the creeping of
the salts. T have used a good 3 in.
of paraffin on the solution, and well
coated the top of jar and metal parts
with vaseline. Still the salts creep up
and cover the metal with a thick
crust.

All the books state that the cells
should be kept cold and that the rectifi-

cation falls off . as temperature in-
creases. 1 have found that the

ammeter registers more rectified cur-
rent passing as the temperature in-
creases up to about 70 deg. 1t rises
and  falls consistently with the tem-
perature of the cell contents, ‘
Can any of your correspondents who
have also experimented with Nodon
valves -give me information as to the
correct proportions eof the electrodes
and electrolyte and how the salts can
be prevented from reaching the vital
parts of the machine?—Yours faith.
fully,
J. J. BoorMan.
T.ondon, S.E.23.

At the Brussels broadcasting station a Marconi 6kw. transmitter is used.
The rectifier .panel- may be seen on the left, while on the right are the
independent drive, main oscillator and modulator panels.

only gives about- 2 . amp. when
charging a 6-volt accumulator.

The aluminium element 1is not
corroded to anything like the- same
extent, but a hard substance forms on
the iron, and the sludge is much
reduced in quantity.

I wrote the malers, stating all the
circumstances, but have had no reply.

1 have since tried a four-cell Nodon
valve, using #-in. aluminium rods and
6-in. by 8-in. lead circular -plates in
glass jars g in, deep with ammoniym
phosphate, with the auto-transformer,
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'ST.100 ON BOARD SHIP

Sir,~—Having had an interesting
experience with dull emitter (.06 amp.)
valves, I thought it might interest you.

1 have used your ST.1eo circuit
(Radio Press Envelope No. 1, by John
Scott-Taggart, F.Inst.P., AM.LE.E.)
ever since it was published, with very
good results, the valves used being
U.V.199 (American), .06 ampere ones.
As is usual with these valves, after
various periods, the dull emitter pro-
perties vanished, so I put them with
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the usual accumulation of ‘* cast offs.”’
‘About three weeks ago [ decided to
convert the ST.100 to. a three-valve

set (Det. 2LLF), which gave very goed

results; in fact, the results were so
good that 1 thought that 1 would try
and get a last ““ kick ” out of the old
discarded valves (I had accumulated
about five at this time). What was
my surprise, on trying these valves, to
find that they were nearly as good as
new, say 85 per. cent. The rheostats
and accumulator were the same for
both sets, the circuit being the only
thing altered.  These valves are now
working with the rheostat (3o ohms)
about one-quarter on, and in every
respect seem, as already stated, about
85 per cent. new.

1 am now trying Capt. Round’s
method ef working the set from the
ship’s mains (Modern  Wireless,
October, 19235), but have not been very
successful up to date.  The pesitive
side .ds earthed on board here, which
may have some effect. As the voltage
-here is only 100, I have not put in
Ri, Rz, R3, and I am taking, of
course, the positive mains straight
through the choke to the transformers.
Yours faithfully,

M. Bosrox.
(Third Officer).
R.M.S. Samaria.

THE ¢ TWIN-VALVE ’* RECZEIVER

Sir,—1 hope 1 shall not be boring
you if I give you the results of my
“ Twin-Valve " Receiver (Radio Press
Envelope No. 10, by John Scett-
Taggart, F.Inst.P., AMIEE.),
which I have constructed. as instruc-
tions given. 1 am more than satisfied
with it—the wesults are wonderful. 1
am receiving Daventry on a medium-
sized loud-speaker at good volume
(distange -about 120 miles), and*2Ti0,
6BM, ‘Radio-Paris and many other
stations ‘at exceéllent “phone strength.
London also is faifly good on the loud-
speaker (50 miles).

Wishing -your “excellent journals
every success.—Yours faithfully,

F. W. Huccerr.

Lewes.

A READER’S RESULTS

Sir,—1 have tried many of your -ex-
cellent designs, of which I will give
my experiences in this letter.

I made up the ‘“New STi00,”
by John = Scott-Taggart, F.Inst.P.,
AM.IT.EE., which appeared 'in the
first two numbers of that splendid little

publications, Wireless.. The results
obtained .were London, Bournemouth,
Daventry, . . Radio-Paris,  Toulouse,

Réome and one other foreign station
unidentified, .all on the loud-speaker,
and T received on the ’phoenes Birmin§~
ham, Newgcasile, ‘Glasﬁ ,

_ . ow, Cardi
‘Aberdeen, Manchester, Plymouth (onge

only), Hull, ‘Sheffield, Liverpool (excep-

thonally 'gi:fronﬁ), ‘Brussels, Hamburg,

Hilversum; Madrid. Oslo and San
Sebastiafi.” The, '* New STioo " is
sure: the.gooils. ‘

The  Anglo-American Six,” des-

«cannot handle the volume.

cribed by Mr. Percy Harris, M.I.LR.E., ~

in the January, 1925, issue of The

. Wireless Constructor, was the next set
[ made, and after a little trouble in

stabilising it, all the above stations,
and many mere, were easily obtained,
and London, Bournemouth, Daventry,
Radio-Paris, Rome, Toulouse, New-
castle and Manchester and three
stations (one English and two foreign)
were received on the loud-speaker.
Now, I am one of the ‘ wireless
fans ' who is never satisfied with one
set for more than a week or two, and
so I made up the ‘‘ Harmony Four,”
described by Mr. Harris in Modern
Wireless for September, 1925, but I

added one low-frequency stage, which:

is switched on and off by a D.P.D.T.
switch. )

Now this is really a splendid set; in
fact, for purity and tene I cannot say
enough to praise it, and the range,
ease of control and volume, well—it is
just like turning an indicator to the
station you want, and vou have it, and
by judicious twiddling of the neutro-
dyne condenser vou can bring it up to
splendid volume, quite enough for any-
one who likes to sit and listen to a nice
concert, and unless the station is very
distant and 1 require more volume, I
only switch on the four valves, five
being too loud and the loud-speaker
Up to the
present 1 have received thirty-three
stations on this set, and twelve of them
were audible on the loud-speaker. Not
a bad haul, is it?

Wishing, vou the best with all your
publications.—Yours faithfully,

) REGULAR READER.
Brighton.

ENVELOPE Ne. 2

Bir,—1 should like to inform you
that 1 ‘have just constructed the
“ Family ” Four-Valve set (Radio
Press Envelope, No. 2, by Percy W.
Harris, M.I.R.E.), and at present am
very pleased with “the result. 1 can
tune in Daventry strong -enough to be
elearly audible on my loud-speaker on

the detector' valve alene, which for °
be ‘fairly good.— -

Devonshire must
Yours faithfully, :
A. B. FORD.

-Exmouth.

THE “A B C* WAVETRAP

Sir,—The following report on -the .

“A B C” wave-trap (Radio Press
Envelope No. 6, by G. P. Kendall,

B.JSc.) may be of interest to some of ’

vour readers troubled by interference.
The trap ‘was built some four months
ago and has been in constant use about

2% ‘miles from 2L.O on the * Family

Four-Valve set and a Five-Valve

T.AT. using geared condensers. The

type of trap used was tvpe ‘“ A" on

a 7/22 bare copper wire aerial (twin)’

about 4o ft. long; it is badly ‘screened,

_as it is erected outside the windows of-

a top fidor flat. The earth is a water
pipe in a different room to the set. A
.001 #F variable condenser is used
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instead of a .e005 uF as the writer had
a spare one.

No trace of 2LO can be found when
receiving 6BM or any station from
about 1o metres on either side of 2L.O,
nor can any loss in signal strength be
noticed. :

Bv connecting a coil plug in series
with the large coil in the wave-trap and
plugging in a home-made duolateral
coil of 1353 turns, Radio-Paris can be:
received without any trace of sXX or
loss of signal strength. This cail plug
is shorted when the trap is used on
B.B.C. wavelengths; it does not affect
the efficiency of the trap in any way.

Wishing all vour publications, of
which 1 am an old and constant
reader, the best of success.—Yours
faithfully, :

London, S.W. C. P. Yarp.

AN EFFICIENT SINGLE-VALVE
RECEIVER

Sir,—1 noticed ** An Efficient Single-
Valve Receiver ” described by Herbert
K. Simpson in Modern Wireless for
June, 1924, and made this set up. I
have a single-wire aerial of Electron
wire 30 ft.. and 4o ft. lead-in, 40 ft.
high, badly shielded by flats in Palace
Gate which are 4o ft. higher than my
aerial. 1 get London on a loud-
speaker, XX fairly loud on the 'phones.
I also get a German station at crystal
set strength which is fairly loud, and T
also get Edinburgh, Glasgow, Cardiff,
Birmingham, Bournemouth, New-
castle, Nottingham, Brussels, and lots
of amateurs, one, 2KG, on a loud-
speaker. This is the finest single-
valve set I have heard. I can get
London louder without an aerial by
simply putting the earth wire on the
aerial terminal; in fact, 1 can get
London without aerial or earth by
using 75 plug-in coil in A and zo in
reaction. " I am wusing a Dutch 4/9
valve and 40 volts H.T. and 4-volt
accumulator.—Yours faithfully,

: E. J. Barrow.

Kensington, W.8,

THE “ NEUTRODYNE JUNIOR,"’
SiR,—1 am wrifing this in thanks
for the design of the *‘ Neutrodyrie
Junior ’ (described in the March num-
ber of Modern Wireless, by Percy W.
Harris, ‘M.I.LR.E.). I made this sat
a short time ago.  Since then I hav
received : London, Newcastle, Cardiff,
Birmingham, Glasgow, Belfast, ang
Nm’tinéxam at'various strengths. 1
have not tried Daventry or Radiola
because I have no neutrodyne unit fd
1 have heard man
loud-speaker sets, and 1 have ma
several sets myself, but 1 have heard
nothing anywhere near this set for
clearness and purity of both music and
speech; and the other very important
item, 1 cannot interfere with my neigh-
bour when I have adjusted the neutro-
dyne condenser.—Yours faithfully,

) J. Paron.
“London, E8. © - o
“P. S.—I must add that the set I

mote - selective than any 1 have
handled. o
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P. A.
periencing difficulty with his high-
tension supply, which is required

U. (THURSO) is ex-

for a large set. He would like to
use high-tension accumulators,
but lack of facilities for charging
prevents him taking this course.
He asks whether there is any way
out of the difficulty.

If a %slight amount of trouble is not
objected to in the first place, we would
suggest that our correspondent employs
a Leclanché wet type H.T. battery,
which in practice should be found to
give good service over an extended
period without requiring much atten-
tion, Wet batteries of Leclanché type
are now obtainable for high-tension

purposes from a number of firms, or
alternatively the smaller sizes of the
standard batteries normally’ employed

. for ringing bells may be used, if.ex-

pense has not to be considered. A
difficulty sometimes met with in
Leclanché batteries is that of *‘ creep-
ing " of the electrolyte, which may be
overcome by covering the liquid in the
cells with a thin film of medicinal
parafiin,

R. P. L. (BARMING) wishes to
construct a frame aerial for his
Supersonic heterodyne receiver,
to cover a wavelength band of 200
to 600 metres with a .0005uF
variable condenser in. parallel.

Wireless WeeKly

nformalion
epartment.

If a simple ¢ diamond  type frame
is constructed with diagonals 3 ft. 6 in.
long and wound with 12 or 13 turns
separated by 4 in. spacing, the desired
range should be obtained with a” con-
denser of the capacity specified. No,
18 gauge copper wire will be suitable.

R.S.P. (TUNBRIDGE WELLS)
states that he cannot obtain a
good earth connection for his ‘* All
Concert de Luxe ’’ receiver, since
a waterpipe is not available suffi-
ciently near-to the room in which
the set is to be used. The area
at the back of the house is con-
creted and this would have to be

For particulars wrile lo:

* Radio Equipment Co., Ltd.
s 5, Dyer’s Buildings
HOLBORN, LONDON, EC.1_

RECO

The Rechargeable
H.T. BATTERY

60 VOLT BATTERY, 40/-

The ‘Radion Book
consists of 24 pages
fully illustrated
showing how to build
four different high-
grade Sets of which
the above is one.

From all Wire-

less Shops or

diregt from us

(R T R

Panels

L L L R

Are you uiding
the mew Radion
Loud Speaker Set?

N the new Radion Book full

particulars for constructing this
original Loud  Speaker Set are
given. A splendid portable Set
with self-contained Loud Speaker.
Just the Set for the drawing-room.
Costs little to build, yet it works
exceptionally well. With the
details given in the Radion Book
you could not possibly go wrong.

ADION o

American Hard Rubber Company (Britain) Ltd.

Head Office: 13a Fore Street,
London, E.C.2

Depots: 120 Wellington Street, Glasgow.
116 Snow Hill, Birmingham.
Irish Agents ; & Corporation Street, Belfast.

Barclays Aa. l
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AN ADVERTISEMENT IN ** WIRELESS WEEKLY ** Fs A GUARANTEE

i i ! } ] HATHIEES LH | JH

ERE is the latest Loud Speaker that scientific research and experiment can offer, and which
will prove a milestone on the road of advancement in the wireless art.  Special characteristics

of the *“ Kone " Loud Speaker are as follows :

Freedom from distortion. Greater purity of tone than any other Loud Speaker at present

on the market. Even distribution of sound ever wide area.  Distinctive appearance.
It will operate successfully on any amplifier having an output-impedance of 2000 to 5000 ohms.
The ideal output impedance i1s 2000 ohms as in the “ Kone” ampliﬁer.
Do not erder your new Loud Speaker until you have heard a *“ Kone.” You will save yourself dis-
appointment. The *“ Kone ” Amplifier gives really wonderful results used in combmation with the
*“ Kone " Speaker, or any other standard Loud Speaker of good design. Supplied as illustrated for
inclusion in any existing furniture, or encased in a handsome mahogany cabinet as a separate unit.

Srondard Telephones and Cables Limired

Birmingham,
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‘Phones :.Central 7345 o ﬁnes}.
BRANCHES :

Leeds,

Manchester, Newcastle,

Patent No. Glasgow, Cardiff,
and 209345 Southampton, Liverpooi
HENDON and Dublin

QUALITY
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OF SATISFACTION TO BUYERS.
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broken, a somewhat difficult job,
to allow an earth plate to be buried.
He has room, however, for a
counterpoise, and asks our advice
as to how to erect this latter,

A counterpoise, to all intents and
purposes, is a replica of the aerial
itself erected directly underneath the
latter, preferably six or eight feet above
the ground. Equal attention should be
paid to its insulation as to that of the
aerial, and a degible wire or a miultiple
wire type may be employed.

D. O. (FOLKESTONE) wishes to
add a wavetrap to his ‘‘ Farnily ”’
Four-Valve receiver, in order to
eliminate the transmission from
5XX when listening "to Radio-
Paris. He does not wish to wind
his own coil for the wavetrap.

A type “D? trap on the lines of
that described by Mr. G. P. Kendall,
B.Sc., in Wireless Weekly, Vol. 4,
No, 135, should prove helpful, and a
theoretical diagram of #his arrange-
ment is given in Fig. 1, in which the
connections to the first valve only of the
set are given for simplicity.

It will be observed that the receiver
is connected up in the normal manner
for plain parallel tuning, and that a
part of the trap coil L1 is included in
the aerial circuit. In practice this coil
may conveniently be one of tapped
type, such as the Lissen X type, and
in this case should be a No. 250 coil.
If this type of coil is employed, the
turns actually in the aerial circuit

should be those between an aerial tap-
ping and what is normally the earthed
end of the ecoil.  The method of
operating the trap in practice is first to

tune in Radio-Paris with the aerial
connected to the normal aerial ter-

£

Fig. 1.—The coil L1 in this trap circuit
may be a tapped plug-in .coil (D.O.
Folkestone).

minal, and then to bring the trap into
circuit, tuning on the trap condenser
Ci1 until a point is found where the
5XX transmission is cut out. The set
condenser Cz2 should now be readjusted
to bring in Radio-Paris at full strength,
which will probably necessitate slight
retuning on Cr also. With this
arrangement it should be found pos-
sible with most aerial and earth
systems to eliminate 5XX almost com-
pletely without reducing volume from

Wireless Weekly

S. F. (BIRMINGHAM) is con-
structing the S.T. 100 receiver,
described in Radio Press Envelope
No. 1, by John Scott-Taggart,
F.Inst.P.,, AM.I.LE.E.,, and asks
whether any changes are ne-
cessitated in the wiring by em-
ploying 1.8-volt type dull emitter
valves.

No alterations in the wiring what-
ever are necessary, since bright-emitter
tvpe filament rheostats are suitable for
1.8 volt type dull-emitter valves, a 2-volt-
accumulator being used. With these
latter, however, care should be taken
to employ heavy flex leads for the low-
tension connections from the accumula-
tor to the low-tension terminals of the
set, as if these are long and of appre-
ciable resistance a considerable volt-
age drop may take place in them, so
that the valves do not receive sufficient
voltage to function correctly.
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On Sale — January Ist.
ORDER YOUR COPY EARLY.

Radio-Paris to any marked extent.
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The Colvern Selector Low
Loss, Reading to 1/3,600th
capacity,

Capacity 0005 mid. £110

» 0003 mid. £10 0

Type F, withont gear atiach-
ment.

Capacity 0005 mfd. 15s. Od.

» *0003 mid. 145, 04,
One hole' fixing. Other cap~
acities if required, Descrip-
$ive folder upon request.

Colvern Independent Vernior.
Price

Ask your Jdesler also for the

Coit

Colvern Low Loss
Price 8s. 0d.

r il -

Q
to long distanc
Every reader of this journal may, upon
‘Jong distance receiver,
The Colvern Low Loss Coil
inductance of low self capacity and low H.F

Write to us to-day and
suceessiul,

\

illustrated literature of Colvern essentials to a
The (Colvern Selector Low Loss Condenser (true gearéd 20 to p and
capable of relocation to 1/3,600th part of the variable capacity.

; Former provides a

your long distance experiments will be

e work

application, receive
very eflicient

very efficient
. Resistance,

COLLINSON PRECISION SCREW CO,,LTD,, Provost Works, Macdonald Rd.,
Telephone : Walthamstow 532,

Waithamstow, London, E.17.

W

COLVERN ESSENTIALS
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takes first
place—why?

BECAUSE IT HAS PROVED
ITSELF AND IT 18
GUARANTEED FREE FROM
SURFACE LEAKAGE
Matt or Polished. Panels cut

accurately to size.
RODS. TUBES. SHEET.

“Ask your dealer for ebonite branded “Becol.”

THE BRITISH EBONITE CO., LTD.
HANWELL ' LONDON, W.7,
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sorbing,
phonic and universal
fitting, the Antipong
Valve Holder gives
your sets more valve-
power and saves your
valves from shocks
and’ jars. Costing so
little it adds much
to the strength and

FOR EVERY |

H.F. STAGE

Successful amplification of
more than one H.F. stage
is impossible unless yeur
Transformers match. Buy
Bowyer-Lowe Transform-
ers because every one is
puaranteed to. match every

-
Two in One!
The new Dual Rheostat—a
“ Peerless” product in every
way, Specially designed to
meet tiie demand for a resis-
tance equally applicable to
bright or dull emitters. It bas
two windings-—one offering a

vesistance of 6 ohms, whilst a
continuation of this is of 30
ohms resistance, The resis.
tance element is wound on a

hard fibre strip under great

tension,  One hole fixing is
provided and-the terminals-are
placed in convenient positions,
The contaet arm has a smooth,
silky action, and all’ metal
parts-are nickel-plated.

Ask your Dealer to send direct

39 PEERLESS 3/9

DUAL RHEOSTAT

THE BEDFORD ELECTRICAL
& RADIO CO,, LTD.,
22, Campbell Road, Bedford.

1925

other in its range. 12
Months® Guarantee with
every - instrument. All
ranges; 550 to:2008:mefres,
and Special - Neutrodyne
Unit at uniform price.

BOWYER-LOWE

MATCHED H.F.

TRANSFORMERS

Wl\ purity of your signals.
Fit Antipong in all
your sets.

BOWYER-LOWE |}
ANTIPONG |

VALVE HOLDERS

} 3/- IN ALL ;[-l&ANGES

Buy from your dealer or divcct Order direct from Bowyer-Low®
from  Bowger-Lowe Co., Ltd, Co., Ltd., Letchworth, if you”
Letchworth. dealer cannot supply:

““ Money saved is Money earned—

So when your ‘ VALVES’ get old or burned
Send them to us—and we, to you,

Will send them back ‘MADE GOQD AS NEW.”

Restored to funmction
with original charac~
teristics,

- EFFIGIENGY MAINTAINED,
i RESULTS GUARANTEED !
. B.E.4/6,D.E.2V. 376,
D.E. 06 9/6.

Prive List for Power Valves
on application,

s

L

We return the actual Valve you
send us, post. free, within 7 days,

THE NORTH LONDON VALVE CO., LTD,,

223, CAZFNOVE ROAD - - STOKE NEWINGTON, N.16+ i
Liberal’ Discount to Wireless Agents,

ORMOND i%4'icf CONDENSERS
7 S

OU can increase the capabilities of any circuit
by incorporating Ormend Cendensers.

Distant stations that remain elusive consequent on
the characteristics of other condensers can be tuned
in sharp and clear with the Ormond because of its
“ wider range of 'minute capacity variations,
Your Dealer
Stocks them.

)

Supplied in:the tollowing
sizes.

Price Price
with without
Hize. Vernjer. Varnier.

00025 §f- 66
L0003 8/ /8
L6005 9/6 8/
.goL 10/6 9/~

Complete with Knob
and Dial,

As used in

¢ Circuits publ:shed
: in Radio Press

Publxcmons

ENGINEERING CO., LTD.
199-205, Pentonville Road,
King’s Cross, London, N.1.
Pactory: Whiskin 8t., Clerkenwall, E.0.1

Telephone ~—Clerkenwell 8344, § and 6.
Pelegrams > Ormendengi, EKincross."”

See the inspectiv lubel
on every wndemer. .-

Barclays Ad.

AN ApverTIsEmMeNT IN °° WircLEss WEEKLY

- FOR THE EXPERIMENTER }
" AND WIRELESS ENTHUSIAST

~ RUSSELL'S
OSCILLATING
ZINCITE

SPECIALLY PREPARED FOR IMMEDIATE USE
ON' ANY OSCILLATING CIRCUIT.

Sold only in sealed PRICE Obtainable from all

boxes bearing' our 2/6 first ~class Radio

name and signature dealexs.
The Russell Eabioratories, 1/6 Hill Street, BIRMINGHAM.

H‘ui‘T E
pA NELS

Is A GUARANTEE 0r SATISI‘ACT!ON TO bUVERs.
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“Radio Engineering’

By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., DIC.

S
. m;EERm 5.
_ ;R- _c_.{jign 3)ACGI

Every Experimenter, Engineer and Research
worker in radio should own this valuable
Handbook. It contains information and data
of paramount importance to all who are
interested in the technical aspect of the
science. The whole book, comprising 484
pages, 314 illustrations, 196 pages of general
mathematics, electrical and physical tables,
and 111 tables, will prove invaluable to the
serious experimeter.

The Book is in nine sections
under the following headings :—
Radio Calculations and Measure-
ments, Tuning and Radiation,
Thermionic Valves, Radio Trans-
mitters, Radio Receiving Appa-
ratus, Designs of Masts and
Aerials, Telegraphy and Tele-
phony, Miscellaneous.
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SADDITIONS
- TO THE LIST OF

A COMPLETE
REFERENCE
LIBRARY FOR

15/=

or Post Free 15/9
from Dept. S,
Radio Press, Ltd.
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“ Modern =

RADIO =

COMMUNICATION?”

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

Here is a book that fills a decided need of those experi-
menters in wireless who are desirous of securing more
information.  The enthusiast who already possesses an
elementary knowledgze of electricity will find this
Handbook of great assistance. he theory of radio
communication 1s explained in considerable detail, and a
large portion of the book is devoted to spark, arc and
valve transmitters, Fundamental principles are dealt Foii

with in a clear and concise manner, = ;:‘6 "t

/

from Dept. S,

RADIO PRESS, LTD., Radis Press,
Bush House, Strand, London, W.C.,2

—
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i Micro-Microfarads
> :BL ‘_‘;}‘i;'
R THE

RESULT OF SUPREME
TECHNICAL DESIGN.

The R.L. famous intervalve transformer is the
only one on the market to-day with the
remarkably low self-capacity of 18 micro-
microfarads. After extensive research in our
laboratories, and by makmg‘ use of the results
obtained by eminent investigators in the same
field, we found that the only possible way in
which the transformer could be improved was in
the sub-division of the windings, thereby reducing
the self-capacity. This mnnovation was hailed as
a great advance in the design of the intervalve
transformer, and since then nothing has been done
to improve it.

Now the result of the remarkably low self capacity of the
R.I. Transformer is the perfect and natural reproduction
of speech and music. The personality of the artist lives in
radio reproduction if an R.I. Transformer is used.

W hen buving R.1. Transformers Unsurpassed tonal beauty is the result of the faithful repro-
see that they ave conlained in duction of every fundamental note together with its attendant
the R.I. Standard Sealed boxes, delicate overtones.

Test it for yourself—the only real test.—Take any simple
receiving circuit and couple it to an amplifier built with an
R.I. Transformer, with any ordinary valve, and you get
perfect music or speech. In order to get equally good
results with any other transformer you will have to use
special valves, and in most cases you will get inferior results.
Over half-a-million R.I. users will confirm this. You cannot
have better proof of the efficiency and value of a component
that has obtained a classic name in the Radio Industry.

Write for the R.I. Blue and Gold Catalogue, free on application.
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