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IONIZATION OF THE ATMOSPHERE 
By G. G. BLAKE, M.I.E.E. See page 4 

WESTON 
VOLT-A M METER 

M O D E L 28 

Triple Range. 150,115/3 Volts. 15/1.5/0.15 amps. 
This Precision Instrument is especially suitable for 
Wireless Testing, i.e. 
3 Volt Range—Testing accumulator cells, dry batteries, 
measuring fall of potential across potentiometers. 
15 Volt Range —Testing H.T. batteries, etc. 
0.15 Amp. Range (1 50 M.A.) — Measuring H.T. 
current to transmitting valves, determining resistance 
of transformers, chokes, telephones, rheostats, etc. 
l.5 Amp. Range—Adjusting filament currents, etc. 
15 Amp. Range— Measuring output or charging 
current of accumulators, etc. 
NOTE.----The 3-volt range may be used as a sensitive 

low range Milli-Ammeter. 

SEVEN INSTRUMENTS IN ONE CASE 

MODEL 280 
LIST PRICE 

£11 14s Od 
L • thzr Case, 15*-

Write for further particulars 

WESTON ELECTRICAL INSTRU MENT CO., LTD., 
15, Great Saffron Hill, London, E.C.I 
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Reasons for the great efficiency 
of Burndept Dull Emitter Valves 
W HEN drawing up the programme for the manufacture of Burndept Super Valves 

it was decided that the 60 milliamp. filament valve was unsatisfactory for several 
reasons. First, the fragility of the filament prevented any form of tension being 

put upon it with the consequence that the filament sagged, giving widely different 
characteristics amongst the same type of valve.  Secondly, nearly all valves of the 
class were exceedingly microphonic, even the slightest mechanical movement giving rise to 
loud ringing noises in the loud speaker. 
Burndept, therefore, decided to overcome these difficulties before offering a low consump. 
tion valve to the public, and the H.310 and H.L 310 are the result of the experiments 
successfully concluded. Both types have similar filaments and constructional features and 
are absolutely silent under the most adverse conditions. They are used successfully 
under conditions where the mechanical jarring and noise is excessive. 

TYPE H.310 
CHARACTERISTICS 
Fit. Volts .. 
Fil. Current 

•  • 

•  0 

Amplification Factor 
Anode Impedance 
Total Emission ..  6.0 milliamps. 

(Taken at 40 plate volts.) 

OPERATION 
The chief function of this valve is as 

an amplifier using the resistance-
capacity coupling. 100,000 ohms is a 
suitable value for the resistance, and the 
value of the coupling condenser will 
depend on whether the valve is a high 
or low frequency amplifier. 
As a detector, the "anode bend" 

method of rectification should be em-
ployed, i.e., no grid condenser or leak 
is needed. This Fives silence of opera-
tion, and is particularly applicable to 
the first detector of super-heterodyne 
sets, or the detector of short wave sets. 

PRICE  16s• 6d. 

•  • 

•  • 

•  • 

• 

2.8-3.0 
.10 amp. 
.. 15 

TYPE HL.310 
CHARACTERISTICS 
Fit. Volts .. 
Fit. Current 

S . 

•  0 

Amplification Factor 
Anode Impedance  • •  19,000 
Total Emission  ..  7.0 milliamps. 

(Taken at 70 plate volts.) 

..  2.8-3.0 

.. 0.1 amps. 
• .  6.0 

OPERATION 
This is a general-purpose dull.. 

emitter capable of functioning as an 
H.F. amplifier, detector,  or L.F. 
amplifier. 

On the high-frequency side, tuned 
anode or transformer coupling may be 
used, the detector working with grid 
leak and condenser rectification.  For 
low frequency amplification, a 4: 1 
ratio transformer is suitable, and if the 
grid bias is suitably adjusted to the 
plate voltage, excellent volume and 
purity of tone is obtained. 

PRICE .. 16s. 6d. 
Our standards of manufacture are so rigid that ‘ve are able to guarantee all Burndept Super Valves. Full 
particulars of the various types are given in a technical catalogue, sent free on request. Note the special 

••  06 

method of marking: " VI means ' high-frequency " ; " L '' " low-frequency ; and " HL  general 
purpose." The figures indicate filament current. By this simple method it is easy to tell that type 
HL.565 is a general-purpose valve with a filament current of 5 volts, .65 ampere. 
The Burndept range includes everything for radio reception, from components to complete installations. 

E3LJIRINHDEIDIT 
Head Office : Aldine House, Bedford Street, Strand, London, W.C.2 

BRANCHES AND AGENTS EVERYWHERE 
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IDE AL 
SO 

and Ideal Junior Iran sformers 
Hy evert:, and aniateuri alike, Marcomptione 'a IDEAL" Trans-
formers are freely acknowledged to be the most efficient on the 
market because they are made to a standard of qitalPy :and not 
of price. 
1.1w a• IDEAL" Transformer, which is guaranteed to amplify 
with minimum distortion at all frequencies. is subjected to rigorous 
test at every stage of manufacture.  livery transformer sold is 
guaranteed to conform to the individual curve supplied with the 
tfiArtiment, and not to a Lzt-neral laboratory standard.  7 
Ins: windings are impregnated with MARCONITE—a specially 
prftpareti insulating material winch protects it from all risk of 
tlett•noration and corrosion. 

• 
• 
• 
• 
• 
• 

—11 

• 

li performance of the" Ideal Junior" is consistent 
with that of the " Ideal," and is designed chiefly to 
tollow the detector valve which is usually of high 
impedance.  In this way a modification of design, 
elifferent from that of the large model, has heen effected 
flIely for this purpose, thus enabling a special purpose 
transformer with the highest guaranteed performanci 
to lie produre41 at a minimum cost 

11'r.* fur Publicatton No.  F 
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• 
• • 

THE MARCONIPHONE CO. Ltd. 

• 
• 
• 
• • 

RcgiAacred Office: 
Marc-told Hotbe, Straw],  W.C. 2 
Head Office; /210-2 : 2 Tuttcnham Court Road, 

1.(Iiidon, W. 

Branches in all principal towns. 
• • • • 
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Niarconiphone "IDEAL JUNIOR" 

MN, Mgr' MIA  
T 
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"IDEAL" 
Transformer 

Type 'A' Ratio 2.7 to 1 
13  4 to 
33  13  6 to 
33  31  8 to 

44 
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IDEAL" Junior 
Transformer 

Ratio 3 to r 

21/-
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SHORT 
WAVE T rans mitter Parts 

We can supply all parts necessary for building up a highly 
efficient short wave transmitter, as illustration, or to clients' 

individual requirements. 

Panels cut, drilled and engraved. 
NE W PRICE UST  OF  TRANS MITTER  PARTS 

NO W READY. 

SHORT-WAVE RECEIVING APPARATUS. 
Two and three valve. 
Coil unit only, £1. 

Wave rangy 15-200 metres.  Price, two valve set, £9  10 - 0. 
Neon tube wavemcters, £2 -10 - 0. 

EVERYTHING 1N STOCK FOR THE SHORT WAVE 
ENTHUSIAST. 

Also Broadcast \pparatus. Foreign enquiries invituil  \11 sets manufactured 
under Marconi licence. 

THE  SOUTHEND RADIO CO., LTD., 
Stile mans Works, WICKFORD, ESSEX. 

And at 5, C ntral Arcade, Southend-on-Sea.  Phone: Wickford 5. 
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A Valve of special 
Interest 

C haracteristics. 
Filament Volts ..  •  • •  •  •  I  • 8-2 

Filament Current  0.5 amps. 

Anode Volts   • 60/120 

Impedance   10,000 ohms. 

Amplification Factor .5.5  

Osram 

(For a 2-volt supply). 
The OSRAM D.E.6 Power Receiving Valve for 2-volt 
supply has been completely re-designed.  Its con-
struction has been vastly improved and the revised 
characteristics closely approximate to those of 6-volt 
Power Valves. 
By the introduction of the new OSRAM D.E.6 
Power Valve it is not necessary to maintain a bulky 
and expensive 6-volt accumulator for your receiver. 

A N IDEA L  CO M B I NA TION. 
Save money and obtain more efficient reception 
by fitting the ideal valve combination : 

OSRAM D.E.2  H.F.  and L F .) for 
RECEPTION. 

OSRAM D.E.6 for PO WER 
AMPLIFICATION. 
Operated at 2 vo!ts 

Price 18/6 each. '• for Broadcasting 

Foil ran rely upon the range of ()SRA M  VA LVES 
both for Transmitting and  Reception.  Recom mend 

then, to your ;B. C. L. friends. 

g0 &e0 MrP UP  mare nig) e 
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THE above-mentionefl Section has come into 
existence owing to the fact that. many mem-
bers have felt  that the need for it exists. 

The direct cause of its creation was the letter 
of Mr. jamblin, of Bury St. Edmunds, which was 
reproduced in our February issue, and Mr. jamblin 
has kindly signified that he is prepared, with the 
collaboration of our Editorial Department, to be 
responsible for the organisation and execution Of 
the duties involved in the working of a Section 
which we think will be as useful and as important 
as any which we have as yet attempted.  Members 
will realise, after a few moments thought, what a 
useful acquisition  this Section will eventually 
become.  To the transmitter the facilities which it 
offers are invaluable and are alone worth the small 
amount charged per annum for membership.  We 
-think and hope that it will be the means of securing 
a membership far greater than we have at present. 
although even now our strength is increasing quite 
satisfactorily.  Our print of the BULLETIN for last 
month was only just sufficient for our requirements 
and we have not a single spare copy, even though 
we might be olfered £5 for it ! 

The manner in which this Section is operating 
is as follows : —If you have a card for a foreign 
station whose address you do not know, you 
merely address it to the station by call sign, 
sufficiently stamped to reach its destination, and 
enclose it in a sealed envelope addressed to the 
" Q.R.A. and c2.S.L. Section," 82, York Road, ..-
Bury St. Edmunds, Suffolk.  If you have a number 
of cards you treat these in the same manner, and 
Mr. Jamblin will sec that they get into the right 
hands.  We hope that ultimately we shall be able 
to make arrangements to do this with other 
countries, and thus save you postage expenses, but 
for the time being we are only prepared to deal 
with French and Belgian cards in this manner. 

Similar cards received from France and Belgium 
for British transmitters, or from other countries, 
by Mr. jamblin, will be forwarded to von by him, 
providing that you keep him supplied with stamped 
addressed envelopes.  Another point is that we are 
only working for " T. & R." members, so that if 
you have a friend who is haying difficulty with his 
cards and postage, and k not a member, it is up 

No. 8. 

to you to see that he becomes one. so that he is 
able to avail himself of these facilities. 
To ensure that the usefulness of the Section be 

maintained, we ask that all members will help us 
by forwarding any new ORA's they hear of. not 
already published, and also notiiv the Section 
immediately of any change of address.  These will 
he published in the BULLETIN, as also will lists of 
can Is held for delivery upon application. 
We would again  remind  you  that stamped 

addressed envelopes, or cards, must accompany all 
inquiries to the Section where replies are asked for. 
Communications should be addressed :—Q.H.A. 

and Q.S.L. Section (T. & R.), R.S.G.B.. 82, York 
Road, Bury St. Edmunds. Suffolk. 

CORRESPONDENCE. 
You will perhaps realise that our mail bag is 

fairly heavy, since our average post bag per week 
(reception) is about 70 letters, without the basiness 
side of our organisation I In consequence, it w'll 
help us if members would send stamped addressed 
envelopes when they require a reply to a com-
munication. 

CONTRIBUTORS. 
We have now a number of regular contributors, to 

whom we extend our heaTtfelt thanks for their 
kindness.  We would like, however, to ask that 
when sketches are submitted, great care be taken 
with the details, so that they are perfectly clear 
to the draughtsman.  Also articles should  be 
kept reasonably short and, together with illus-
trations, should not occupy more than two pages 
if possible. 

" CALLS HEARD." 
Many members regularly send lists of " Calls 

Heard."  It would assist us if the scheme used by 
us in print were adhered to by these contributors 
and that " Calls Heard " should be DX as much 
as possible. 

TO DISTRICT SUB-EDITORS. 
Those members who are so kindly assisting us 

with the collection of reports, etc., are asked to 
see that their contributions do not exceed one 
and a half columns at the most and to exercise 
their discretion in " weeding out " when they have 
too much material. 
In conclusion, we thank everybody for their 

kind support and assistance in making the 13ULLEIIN 
such a successful proposition. 
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Ionization of the 
Atmosphere. 

PAPER READ BEFORE THE T.& R. SECTION, LONDON, 
JANUARY 8, 1926, 1-3N- G. G BLAKE, NI I.E.E. 

T
HE pressure of the atmosphere is about 15113-;. 
per square inch at the surface of the earth, 
and the atmosphere is a very good insulator 

from the earth's surface to a height of 35 miles. 
At this height a state of rarefaction is reached 
about equivalent to the condition of the gas in a 
soft X-ray tube.  The molecules of air are now 
comparatively few and far between, and if given 
a charge can travel with relatively few collisions. 
In this state the atmosphere, or what is left of it, 

suddenly becomes very conductive, and a little 
higher still it has a conductivity to H.F. currents, 
equal, according to Sir J. J. Thompson, to a 25 per 
cent. solution of sulphuric acid.  A th;ckness of 
half an inch only at this height would be so con-
ductive that it would act to electric waves like a 
metallic reflector and completely stop their passage. 
As we go still higher, the air again loses its con-
ductivity and it becomes so rarefied that there 
are insufficient moleeulf-•s to carry any currents. 
At about 80 miles height it has a resistance equal 
to a very hard X-ray tube, and after this it becomes 
less and less conductive until at last it is a practi-
cally perfect dielectric in which few, if any, mole-
cules exist, and we have left the earth and are 
in the ether of inter-planrAary space. 
The conductive stratum of the atmosphere is 

termed the Heaviside layer, after Oliver Iteaviside. 
I wish Dr. Eccles was here to-night.  He could 

probably tell us as much about it, and its effects in 
reflecting waves, as anybody.  In his " Handbook 
of Wireless Telegraphy," Dr. Erskine Murray tells 
us that " the non-conductive shell which surrounds 
the earth is only 35 miles thick, less than a 
hundredth of its radius ; it is bounded below by 
the earth which has a resistance of about 6,600 
ohms. per c.c., or the sea having a resistance of 
373 ohms per c.c., and above by a layer having a 
resistance of not more than 10 ohms. per c.c." 
As he points out, the upper shell conducts 660 
times as well as damp earth or 40 times as well as 
the sea.  We have said that this :6 miles shell is 
a good non-conductor ; this is so on the whole ; but 
is subjected to regular and irregular changes in its 
conductivity.  The regular changes are due, accord-
ing to one theory, to streams of electrified particles 
which are ejected from the sun and which during 
the day impinge on the outer borders of our 
atmosphere and ionize it, forming the Heaviside 
layer. Thesechanges recur daily as the earth revolves. 
Senatore Marconi, in 1911, was the first to point 

out that signals would travel vastly further by 
night than day.  In other words, they travel best 
when the air is in its most non-conductive con-
dition.  He also pointed out that the worst time for 
signalling (when the greatest dissipation of energy 
occurs) is at mid-day when the air is most con-
ductive.  Marconi attributed the phenomena to 
sunlight. 
Admiral Sir Henry Jackson has pointed out 

the strange variations which, take place in the 
ranges of wireless transmissions in apparently tine 
weather altogether independent of the day and 
night effects referred to. 

Ile showed that a distance of 65 miles might 
suddenly be reduced to 22 miles.  He also observed 
that similar changes are generally observable when 
the barometer is falling and a storm brewing. 
Dust and damp have also been shown to have 
appreciable effect on signalling in the reduction of 
sigaal strength. 
Positive and negatit7e ions are always present 

in the atmosphere to a greater or lesser degn, 
and ttilre is always a small vertical electric current 
p:kssing between the upper atmosphere and the 
eP,rtle  In fine weather the potential of the air 
is, as a rule, higher than that of the earth.  During 
rain the potential gradient alternates between 
positive and negative, and in thunder storms at 
each lightning flash a sudden change of potential 
is observed.  In fogs the potential gradient is high. 
Many observations have been taken at Greenw Ai, 
E (' W  and Eskdalemuir, in Scotland.  At Kew the 
m txima. occur in the evening and late morning 
hours, while the minima occur in the early morning 
and early afternoon.  The potential gradient is 
lower in the summer than winter. 
The first 35 miles of air nearest to the earth is 

the dielectric, which mainly affects our wireless 
transmissions.  It is undergoing constant changes 
in its conductivity.  Some more or less regular 
and others absolutely irregular owing to ionization. 
In 1912, Dr. Eccles, in a paper on the " Diurnal 

variation of electric waves and their propigation 
round the earth," showed that in ionized air the 
velocity of w aves  may be increased, and owing 
to this increased velocity as they travel through the 
leaxiside layer they are bent down or detracted. 
Both Eccles and Fleming .have pointed out that 
the decreasing density of the atmosphere should 
produce a certain amount of refraction indeperilent 
of the ionic refraction. 
The most important change in the conductivity 

of the atmosphere is the diurnal variation which 
takes place in step with the daily variation of 
atmospheric electrification. 
The nia.xima at the surface of the earth occur 

in the morning between 8 and 10 o'clock, and 
between 10 p.m. and 1 a.m., and the minima 
between 2 p.m. and 4 a.m.  Air even in closed 
vessels is subjected to the same variations.  There 
is a progressive delay in the occurrence of the 
sunset minimum with increase of wave-length. 
This makes it extremely difficult to compare and 
draw conclusions from curves showing diurnal 
changes of potential gradient with curves showing 
diurnal  variations of received signal strength. 
Again, practically all the potential gradient curves 
available have been taken at comparatively low 
altit udes 
Those of you who are interested and wish to 

carry a study of these matters further, will find 
most valuable data and information in the " Report 
on measurements made on signal strength at great 
distances during 1922 and 1923 by an expedition 
sent to Australia."  The paper referred to is by 
Captain Round, Captain 14--ckersley, and Messrs. 
Tremellen Lunnon (see the Journal of the I.E.E., 
Vol. 63, (k.t.ober, 1925). 
In addition to the cosmical ionization there 

is another cause of atmospheric ionization.  Eliter 
and Geitel, as far back as 1901 or 1902, observed 
that the air in caves and cellars was almost always 
abnormally radio-active. 

SAY  IT'S  A 4 6 T.  & R."  ADVE RTISE ME N T. 
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In 1901 both Geitel and C. T. E. Wilson in-
deptmdently showed that a charged conductor 
placed inside a vessel gradually lost its charge 
due to ionization, wh?reas out in th? open air it lost 
its chlrge much more rap:(11v, according to its 
locality and the atmospir..ric condition prevailing. 
It occurred to Elster and Geitel that this ionization 
might be due to the presence of radio-active matter 
in tivi at mospivre. 
Tivir first experiment consisted in charging a, 

cylinder of wire netting to 600 volts for several 
hours in th..i open air.  It was then removed and 
placed in a large bell jar in which was an electro--
sco p, and the. rate of discharge of the latter was 
Perceptibly increased.  Next,  th?y employed a 
wire 20 metres in length, and this, after a few hours' 
exposure under similar conditions discharged the 
electroscope many times faster.  No increase was 
observed if the wire was charged positively.  It 
was both anticipated and discovered that the wire 
had become radio-active_  The radio-active deposit 
could be removed by rubbing with a piece of leather 
moistened  with  ammonia.  The  leather  then 
exhibited radio-activity instead of the wire.  The 
radio-activity faded out after a few hours, and was 
quite independent of the metal employed.  Lead. 
iron and copper wires all gave the same result. 
In  1902,  Sir  E.  Rutherford repeated these 

experiments and found that the radio-activity 
decayed to half value in 45 minutes.  Velocity of 
wind does not appear to affect the amount of active 
nntter collected on a wire. 
The conclusion arrived at by these and twiny 

other experiments was that emanations of raiNum 
and thorium are everywhere present in the lower 
strata of the atmosphere.  Wilson has shown1-111 
strata of the atmosphere. 
Wilson has shown that freshly fallen rain is radio-

active. 
Mc.I..ennan found that. the activity collected hy 

a wire at the foot of the Niagara Falls equals on!y 
one-fifth of the activity obtainable at Toronto 
City.  The greater part of the activity matter was 
evidently removed by the spray which W aS fOU 
to carry a negative charge of some 7.500 volts. 

The Effect of Meteorological Conditions. 
Elster and Geitel found that the amount collected 

was subjected to great variations.  More could be 
collected if the temperature was low.  lowering 
of  barometric  pressure  increased  the  amount 
collected as would be expected, for if the emana-
tions came from the soil with a low pressure, more 
air would be drawn up through the soil into the 
atmosphere. 
In the higher parts of the atmosphere there is, 

it is believed, only one maximum at 12 a.m. and 
one minimum at 5 daily. 
Sir j. J. Thompson has pointed out that the 

greatest loss of energy should take place where 
there is the greatest amount of electrical energy 
(near the transmitting aerial) and that it should 
increase with the wave-length.  (Murray's book.) 
The conductivity of the earth may to some extent 

be influenced by the sun's rays, but it is certain that 
the conductivity of the air is influenced to a far 
greater extent. 
In 1896, Birkeland, of the Norwegian Polaris 

expedition. suggested that the Aurora was caused 
by electrical radiation emitted from the sun corre-
sponding to cathode rays in a Crooke's tube. 

it is now, I think, accepted as a fac..t of science 
that streams of 13 particles are emitted from the 
sun, and these arrive with the sun's light during 
(lay time and penetrate into the atmosphere, both 
electrifying it and ionizing it.  When this side of 
the earth is turned away from the sun  the. 
equilibrium is gradually restored  amongst the 
molecules of the atmosphere which again gradually 
resumes its non-conductive condition. 
It has been pointed out that the zone between 

darkness and light acts as a barrier to long waves. 
The angle of refraction is altered at this zone.  As 
the sun's rays pass over the dividing line between 
lightness and darkness their ionizing effect is 
removed from the previously illuminated zone so 
that the electrical resistance of this part of the 
atmosphere  is increased.  The  daylight  layer 
gradually disappears and merges into the night 
layer.  During the period of transition an increase 
in local absorption occurs. 
E. V. Appleton and A. F. Barnett* recently 

carried out measurements of signal strength during 
a solar eclipse, and showed that the sante effects 
occurred as at sunset. 
Simpson,  experimenting in Norway, showed 

that  the  amount  collected  on  a wire  was 
about the same in winter, wheii there was no sun, 
as in summer in sunshine.  Elster and Geitel, in 
Germany, showed that frost and snow on the ground 
made no difference.  There is much less activity 
to be collected over the sea than over the earth. 
Sir J. J. Thompson has shown that air bubbled 

through tap water exhibits increased conductivity. 
At this point I will make two suggestions : — 
(1) Flame produces violent ionization of the 

atmosphere, and I suggest that it would certainly 
be interesting to note if directional fading occurs 
should a big lire intervene between two moderately 
close communicating stations. 
(2) If Sir J. J. Thompson is right in saying that 

the greatest ionization losses occur in the vicinity 
of the transmitting stations, it might be possible 
to attract away the ions from the aerials by means 
of an adjacent electro-static field.  Say, two highly 
charged wires somewhere in the neighbourhood of 
the  aerials. 
It has been known for some years that if an 

electroscope is completely shielded by lead, it 
still exhibits a leakage effect.  This has been 
attributed to the presence of Gamma radiations 
from  radio-active  emanations  in  its  vicinity. 
In 1922 Dr. R. A. Millikan commenced a series of 
investigations  t as to the cause of this leakage. 
and recently, at the National Academy Of Science, 
Wisconsin, U.S.A., he claimed that he had dis-
covered the presence of a Cosmic radiation hitherto 
unknown, and of far shorter wave-length than the 
Gamma rays of radium (50 times shorter). 
He  placed  a recording electroscope  heavily 

shielded with lead in a balloon, and contrary to 
expectation he found that at a high altitude it 
discharged many times more rapidly than at the 
earth's surface. 
This was surprising, for at the earth's surface 

its discharge might be due to the presence of Gamma 
radiations from radio-activity in its vicinity, but 
at a high altitude the earth's radiations should be 
negligible.  (Concluded on page 9.) 

* Proc. 22.  Cambridge Phil Sit%  ug., 1925. 
t Discovery, Vol. 7, No. 73, jaw; .. 1926. 
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A Synchronous 
Rectifier. 

By 13Asm DAvis, Grad. I. E. E., 2 HZ. 

T
.,,,k F. are many rectilo N more or less suitable 
for the H.T. supply to transmitting plant. 
They  all have  advantages, one  over  the 

others, which are nearly always counteracted by 
some serious disadvantage. 
Take, for instance, the much used and abused 

electrolytic rectifier.  The popular " grouse " that 
it is unreliable and messy is nearly always due 
to the fact that it is made much too small for its 
job, with the result that it tries to boil when its 
owner tries to reach the Antipodes and generally 
makes itself a nuisance.  If made really large 
enough, in the writer's opinion there is little to 
beat it, but it takes up a lot of valuable room. The 
therm ionic rectifier, of course, is more or less perfect 
until its filament breaks, and then it is a source of 
regret. 
We have (some of us) enough to pay for big 

valves without this extra expense.  ( g course 
there are S tubes— there really are S tubes 
somewhere. 
But a rectifier that never seems to get the atten-

tion that it deserves is the synchronous com-
mutator, or sink, as " hams " call it.  After all, 
what is against it ? It cannot break down, it 
is not messy, it will, if properly designed, stand 
really high voltages, and for transmitting pur-
poses unlimited current, and will wear for years. 
13ut a synchronous self-starting motor is expensive 
to obtain.  The writer will endeavour to explain 
how he made one for the cost (plus labour) of 30F. 
or under which will handle an output of 900 watts 
and is very satisfactory.  The only things necessary 
were a I li.p. squirrel cage motor, some scrap 
ebonite, and scrap brass such as every experimenter 
has bl• him, and last, but by no means least, access 
to a lathe and a slight knowledge of turning.  The 
motor was obtained from a London  " junk " 
dealer known to many readers, was 4 pole, did 
1,500 revs, per minute, was f h.p., and cost 1:1. 
The rotar was drawn out of the frame and the end 
rings of copper unsoldered and removed carefully 

from it.  (Those rings, which are on the rotor of 
every- squirrel cage motor, will be found at each 
side ot the rotor laminations. They serve to short-
circuit the conductor bars which are passed through 
holes in the laminations and are soldered into holes 
in the end rings).  I laving removed the rings, the 
copper bars were withdrawn from their holes and 
the locknut  loosened and taken off, thus dis-
mantling the wrole rotar.  The laminations were 
found to he cut from circular discs, leaving a 
periphery about kin. wide held to the centre by 
three "spoke " pieces, as skf.tch I. Each lamina-
tion was then cut, as skt.14 h 2, four triangular 
pieces being snip' ed out with metal st.ears, each 
cut being about in. deep, or making the point 
of the V about 3-16in.. from the inner edge of the 
periphery of the lamination.  This will leave the 
lamination more or less in the form 01 a cross. 
The rotar was then reassembled, excepting the 

copper, and was held in the vice and trimmed up 
with a tile.  Then the bars were put back through 
their holes and the end rings soldered on again. 
The bars were also put through the end rings and 
across the spaces where the iron had been cut out. 
This left the rotar of much the same appearance as 
before dismantling.  Then it was attempted to 
replace the rotar into the frame between the poles. 
01 course,- though it came out, it would not, go in, 
and had to be slightly skimmed or trued up in the 
lathe before it would spin satisfactorily.  The 
motor, which had a separate starting winding, was 
then switched on.  Rather to the surprise of the 
writer, it at once started up.  Owing to the shape 
of the rotar, if it ran at all it must then be syn-
chronous, and such it was found to be doing, exactly 
One revolution for two cycles. 
The next thing was the commutator, and for 

this a disc was turned about  in. thick and 4in. 
diameter out of ebonite.  As it will be seen later, 
ebonite is good enough, as the brushes do not touch 
it at any time.  On the 4th. wide circumference 
of this disc are fitted strips of copper or brass; they 
are bent to fit and secured by screws (well counter-
sunk), and the whole skimmed true in the lathe. 
The distance between the ends of the brass strips 
should be at least lin., and if the brass is not very 
thick the ebonite between should be cut away, 
leaving at least sin. depth from the circumference. 
Next, one of the bosses which hold the bearings on 
the motor was turned so as to make it true and 
smooth out, ide instead of rough casting.  Another 
disc of kin. ebonite was then turned, this time at 
least ffin. in diameter.  It was also bored to fit 
on the turned boss of the niotor and a hole drilled 
from the edge to the centre bore, a long screw being 
fitted in this hole to secure the rocker disc in any 
position.  Note, that as the rocker has to be 
a4.1justed under load, it is advisable to fit an ebonite 
handle on the securing long screw. The large disc 
is then drilled at four equi-distant positions on its 
edge, of course at right angles to its plane, and four 
large terminals fitted.  As these are to hold the 
brushes they should be of the kind with holes 
through them and a small screw on top for securing 
the cable (in this case the brush).  The brushes 
were made of wire gauze rolled up tightly and 
pushed through the holes in the terminals until 
they just touched the commutator. 

high tension A.C. was applied to two opposite 
brushes, and on suitably adjusting the rocker a 
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D.C. could he drawn from the other two.  it was 
found that the sparkles position on load was 
slightly different to on no load, therefore the 
valve should be alight before switching on the 1-1.1 . 
The output can easily be smoothed by any of 

the usual filters, taking care, Lowever,  that  a 
choke is connected in one lead, it matters not 
xsvhich, before any condenser connection.  This is 
important as it prevents the condenser discharging 
suddenly when the commutator "makes."  Of 
course the motor has to be switched off for receiving, 
and a reversing switch should be connected in the 
11. 1. transformer primary, as one never knov,s 
with which polarity the rectifier happens to start. 
The writer will be happy to give any further par-
ticulars to anyone who requires them and will 
write to him (see amateur directory). 

The Attitude of Mind ir America 
to the Amateur and .1 (is Work. 

By W. M. BAKEWELL. 

THERE is in the States a very good feeling 
existing  between  the  amateur and  the 
professional.  It  is  admitted  over  there 

that although the amateur is a nuisance he has 
done sonic really fine work, especially in times of 
emergency.  As an example of tl-is take the case 
of the recent earthquake at Santa Barbara.  AU 
the cables were destroyed, but within an hour 
of the disaster the outside world knew what had 
happened by means of amateur radio.  One can 
find dozens of similar cases. 
Dr. Taylor, in charge of the naval research 

laboratory at NKF, told me that if it had not 
been for amateur co-operation a lot of their work 
would never have been accomplished.  Then you 
have the example of NIZRL, \\N P. W M', all of 
whom can't speak too highly of tl e assistance 
the amateurs have given them.  A good many of 
us amateurs are members 01 the Naval Reserve, 
and those that are not are all good operators; 
look what it means in case of war  the U.S. has 
got 10,000 trained operators, who know code and 
how to handle their apparatus, ready at once for 
service. 
I am dealing with the amateur position in these 

articles.  But a word as to American commercial 
radio. She is well in advance of us in low power short 
wave commercial operation ; in aircraft radio she 
leaves us standing still, and the whole reason for 
that is due solely and simply to researches that 
have been made by the amateur. 
1 know full well a good many people will challenge 

that last remark as to the amateurs, nevertheless, 
as far as America is concerned, it is a fact.  The 
amateur was given the low wave‘: to keep him out 
of the way of ( ommercial station ; he developed 
them, studied them and found their usefulness, 
so that when the commercials and the navy got 

on to the job they went to the amateur for advice 
and help —as witness Reinartz on the McMillan 
expedition, Schnell on the U.S. S. " Seattle."  There 
are hundreds of amateurs employed by com-
mercials who are working on the low waves. 
America  encourages  her  young  men,  and 

especially in radio; she realises just how much it 
means, and so she gets a lot of radio research done 
gratis.  Yet the American ham is, in general, a 
traffic handler, "a brass pounder."  There are 
probably only about Jo per cent. of the whole 
who are experimentalists in the sense we mean. 
Vet when you have some 10,000 and over of 
amateurs, that 11) per cent, represents an immense 
amount of research. 
It is all very well for some of our technical men 

to say " the amateur is of little use until he becomes 
a professional," but the fact remains that the more 
you have engaged on a research, either in a prom 
fessional or amateur capacity, the quicker you get 
results.  Hence  the superiority of  commercial 
short wave in America.  Give the commercial 
people their due, they admit their indebtedness to 
the amateur, and what is more they back him up, 
Before leaving commercial radio, I should like 

to mention broadcasting in the States as compared 
to our own.  Their stations are more numerous 
and more powerful, but their modulation and the 
class of music they broadcast is inferior to ours. 
They were very good to me,  saw a great many 
broadcasting stations, and heard dozens; but the 
B.B.C. can congratulate themselves on their work; 
one does not reali%ze how excellent their concerts 
are until you have listened to American stations 
for a few months. 
In fairness to American broadcast, I want to 

point out that in every case their stations are 
private enterprise, there is no licence for receiving, 
and the only return tile stations get is from the 
advertising of the firm who owns the station. 
As to the work of the amateur in the States 

he has many things to his credit, such as the trans-
continental  experiments  of  Reinartz  on  40 
and 20 metres, the transmission of pictures by 
radio, to quote his latest achievements.  They are 
now working hard on the Hertzian aerial system 
or Hertzian oscillator.  QST are publishing in the 
near future some work on this system.  Also, 
some good spade work has been done on 5 metres 
and  metre wavelengths, but tittle has been 
published yet because they have got very few real 
results : their best recent work has undoubtedly 
been the work on 20-40 metres. 
The American amateur ought to do good work. 

He has all the facilities he wants, and yet this 
country still holds the records for good DX.  There 
are a few of our amateurs who have got special 
privileges who do some wonderful work.  One 
would think the authorities would see from that 
what could be done by the English amateur if he 
only had the facilities. 
In conclusion, the American ham realises the 

difficulties we work under ; because of that he 
has a lot of sympathy with us and a great admira-
tion for the work our hams have done under the 
circumst an ce 

..••••••  •••• 

G20D. 
Rumour says that 20D works in a bank.  We 

are somewhat, inclined to think that he works on 
the key.  If he -works in a bank when does he sleep ? 

• 
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TuninA •or .Low 'Power Trans-• 
mitters Using Hertz Antennae. 

lir 6YV. 

T
HE greatest objet tion to the use of the Hertz 
antenna with low powers is undoubtedly the 
difficulty of tuning the transmitter when the 

potential gradient at the nodal point is not suffi-
cient to light a lamp, and so give an indication of 
resonance.  When the Hertz was first tried at 
IWV, very indifferent results were obtained owing 
to the impossibility of tuning the transmitter 
accurately. A neon tube method is now employed, 
and gives greatly improved results.  (See sketch). 
As it is well known, when one electrode of a neon 

tube is placed in contact with the high potential end 
of the anode coil it glows, the intensity of the glow 
being roughly proportional to the voltage at the 
point of contact. 
The aerial is first tightly coupled to the receiver 

by tapping it directly on to the grid coil. By adjust-
ing the tapping, the receiver can be made to go out 
of oscillation, and by noting the point at which 
oscillation ceases, the receiver may be roughly 
tuned into resonance with the aerial.  The trans-
mitter is then tuned so that maximum glow of neon 
tube is obtained on the point of resonance as 
roughly indicated by the receiver. The aerial is then 

tapped on to the anode cod, and on making a few 
minor adjustments, two points of maximum glow 
are obtained with a sharply defined minimum point 
between them.  This minimum point is the point 
where the aerial is putting the greatest load on the 
transmitter, i.e., where the two are in resonance. 
The transmitter is then carefully tuned to this 
minimum point. 
The tuning will be found to be very sharp, at 

(WV. 1 metre eitherside proclucing a very consider-
able increase in glow. It is important to get aerial 
coupling at the most efficient value.  If coupling is 
too tight (i.e., aerial tap too near high potential 
end of anode coil), the glow will disappear. If it is 
too loose, the minimum point is not at all yell 
defined. The best results seem to he obtained when, 
although there is a marked diminution, the glow 
still remains quite bright.  It is desirable to adjust 
the anode tap so that the two points of maximum 
glow are approximately equal in intensity, thereby 
indicating that the optimum tuning adjustment lies 
midway between them, i.e., on the resonance point 
of the Hertz. 
Although this may seem a rather clumsy method. 

the writer has found it in practice to give surprisingly 
consistent and exact results, and it appears to he the 
only method of tuning the Hort z aerial on low power. 

ACom tacit Arrangement 
of Hertz Aerial. • 

By R. PoLLocK (G5KU). 

N
(.) doubt many amateurs who use the short 
waves of 45 and 23 metres have found that 
the length of wire (22k metres or 73 ft. 0 ins.) is 

much too large to accommodate, in the space at 
their disposal, in the form of a straight wire Hertz 
aerial.  This article is intended to show how a 
very effective aerial can be arranged almost on 
the same lines as any ordinary aerial and counter-
poise system, and perhaps will lead to many 
amateurs converting their present 3rd harmonic 
systems to the more effective Hertz system. with 
the beneficial steadying of wave-length and simpli-
fication of the transmitting apparatus. 
When the writer started on the air about 45 

metres, a single wire of 14 S.W.(.;. 35 ft. high and 
25 ft. horizontal inverted L aerial was used with a 
30-ft. single wire counterpoise and used on the 3rd 
harmonic method by loading up to 135 metres 
with a 22-turn coil and .002 mid. in parallel I ! 
This apparently inefficient system seemed to radiate 
fairly well, and liVi was worked on several occasions 
using :3 watts input and being received R5 WV .' : 
R. N_  College,  Dartmouth)  with  this  input : 
B.G.I.F.K. were worked, but in the least wind and 
with the loosest coupling the note was reported 
unsteady, and then after a very bad attack of 
swinging the 22-turn coil was gently removed, also 
the parallel condenser, and the aerial and counter-
poise firmly connected together, and with the 
circuit Fig. 1 it was found to work as a I-Icrti. 

9 TuRN5 4..D/A 

rid i 

Of course, with the longer length of wire (90 ft.) 
the wave-length was much too high, and so various 
lengths were snipped off the old counterpoise until 
it worked on 45 metres.  Even then the length was 
about 2 ft. above the 73 ft. 10 ins., hut this may 
have been due to a wrong measurement of the wire 
forming the aerial above the house which is depicted 
in Fig. 2.  When the system was found to " Hertz " 
().K. the hot-wire meter was left in where the old 
aerial and counterpoise were joined together to 
enable adjustments to be made.  And I should 
advise all low-power transmitters to adjust a Hertz 
with a meter at first, as with 10 watts it was found 
that not enough power was available to light a 
lamp tapped across the right-angle bends, except 
just a faint glow, and also it was found that there 
was another resonance point at about 52 metres 
where the system was working as a two-wire fan 
aerial, and in this case there was a current of 
about .2 amps. in the feed wire.  Of course when 
returned to 45 metres and working, as a Hertz 
there is no current in the feed wire, though there 
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may be a small current if this feed wire is too long 
(at this station it is about 4 ft.).  After the trans-
mitter was set to resonance with the Hertz the 
11. W, meter was cut nut, as it is not required, 
for a Hertz is very definite about the way it resonates 
and it will only do it on the one wave (or on a wave 
a fraction of the fundamental).  If the tuning of 
the transmitter is upset it will stop oscillating — 
and then the usual hot-plate phenomenon, though 
easily retuned by watching the plate milliamps. 
The tapping on the plate coil by the feed wire 

does not alter the wave length, it only controls the 
amount of power supplied to the aerial, about a 
third of the way along from the plug H.T. end 
(in series feed circuits) or a third along from the 
— LT. end for parallel feed circuit. 
The improvement in wave steadying and effective-

ness was remarkable from the first call ip,ing the 
Hertz.  1181IU asked me if I was using crystal 
control, and said 1 W ati like NI<I;  -- hi ! also 
reporting R8 -9 d7ZNI was worked RS and lb 
stead v. 
It appears that the aerial is very much more 

effective when tuned dead, though this dead tuning 
may easily be missed by using a 11. W. meter or 
by watching plate milliamps.  It is hest done by 
an actual test with another station.  For instance. 
when working b1-16 I was reported R8 spacing 
wave as R7 -6 marking wave.  Keying was done 
by unshorting about one-third turn of the plate 
coil, the waves being separate about .3 to .4 metres. 
When rirh was raised the required amount  -marking 
wave R8 ok. no change of Ae amp.  ., Plate amps., 
etc., noticeable.  It is usually said that the feed 
point should be at  the length of the aerial from 
one end.  This. however, has not been found 
necessary.  As long as the tapping on the plate 
coil was fixed the feed point has been shifted from 
anywhere between 7 ft. from the lower end and 2 It. 
below the centre of the Hertz, and in every case the 
same plate amps. were taken by the transmitter 
and no other adjustments were required.  So if 
liou want to try this " Double Right Angle Hertz " 
when  .our " Den 1' is on the second floor of the 
house,  just hook on the feed wire where you 
can get a nice short run from transmitter to Hertz 
and it'll simply drag you on to 45 metres (if you 

clip off the 77 ft, right).  Of course, you'll do all 
the preliminary swishing about on QRP, as apart 
from causing ()lN! around, you may get a few 
fireworks from transmitter. 

Ionization of the At mosphere -(Concluded from 
page 5). 

lie then submerged an electroscope to a depth 
of 68ft. beneath melted snow water in a lake on 
a mountain top 12,000 feet above sea level, and found 
that it still discharged.  This depth of water was 
equivalent to a thickness of aft, of solid lead. 
I thought that these results would probably be 

of interest. 
If Dr. Millikall has conclusively proved that 

these leakage readings are due to external radiations, 
and not due to any cause to be found within the 
electroscope itself, W e are up against yet one more 
Cosmic phenomenon, which may have its share 
(though, probably, a small one) in our unsolved 
wireless problems. 

A ilt,;(fltest from " D O W 11 Under." 
In a letter to G-2XY, Mr. T. II. Harris, of New 

South Wales, Australia, asks all British hams to 
transmit freely during the early mornings, i.e., 
6 to 8 G.M.T., as statis is much less troublesome in 
Australia at this hour.  He reports : Ileard 'phone 
from 9-2MM, 2SZ, 2I,Z, and 51..F, and has heard 
25 G's on C. W. 
I think many G's have been heard " down 

under " who are in blissful ignorance of the fact. 
What about a few reports from those regions : 

S. R. W. 

HIGH AND LOW TENSION 

TRANSFORMERS 
SMOOTHING CHOKES AND 
REGULATING INDUCTANCES 

" ZENITE " WIRE-WOUND 
EMBEDDED RESISTANCE UNITS 

REGULATING RESISTANCES 

RECTIFIERS FOR 
KT. ACCUMULATOR CHARGING 

ZENITH MANUFACTURING CO., 
Contractors to H. V. Admiralty, War Offict, 
Air 3finiqrv,  pit:i 0 ffseib , L.C.C., Etc. 

ZENITH  WORKS,  VI LLIERS  ROAD, 
WILLESDEN GREEN,  LONDON  N.W.2 

Telephone  Willesden 4087-S 
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Thins We Want to 'Know. 
When the Continental stations arc wining oft 

the 35  band with raw AC ? 
• 

When some G stations are going to stop blazing 
at a DX man calling and even working a definite 
G station ? 

hy some of the Hertz aerial stations are so 
strong on their double WI. ? 

When are we going to have and keep to inter-
national wave bands ? 

•  • 

How many universal wave-length licenccs exist ? 
• 

Why a DX schedul . is so difficult to keel ? 
• 

If a transmitter's life is all a bed of rost s ? 
•  • 

What the next P.O. kick is goi: g to be ? 
•  • 

If any short wave hams ever listen on 44u on 
Sundays, and what they think about it ? 

• 

When pinching call signs is going to stop ? 
*  *  • 

What on earth would happen if we all had to use 
10 watts again for six months, anct if it wouldn't 
do us all good ? 

6TD. 

More Things We Want to Know. 
I the Yanks ever wonder who 5TZee is teasing, 

and why ? 
•  •  • 

What would happen if 2S7 got sunstroke from 
his 250 wafter ? 

• 

Why a MI. thinks a broadcast set is a trans-
mitter ? 

‘vti NTT wasn't called TNT ? 
*  *  • 

When is a 2NNI gonna run a BC station ? 
• 

Why an RF choke heats up when put across 
the transmitter HT ) (Inspirc d by sort- experience.) 

\Vh.ti 6LJ isn't gonna hear that new country 
first ? 

•  • 

Why We had to wait for 257 to do it b_sfore we 
could work i'6's ? 

•  • 

Why your Y.L. won't operate at Ow stn. ? 
•  • 

When will all the gang (and the BCL's too), 
realise that the Bulletin is England's best radio 
paper ? 

2BN1M. 
- 01 

2ZC is anxious to get into touch with experi-
menters who 'wilt co-operate with him in observa-
tions on local fading conditions, on the 45 metre 
band,  especially  in the  following  districts :— 
London, N.E., England and East of Scotland.--
QRA, UM., Housteti Fergus, La Cotte, La Moye, 
Jersey, C.I. 

40D. 
a • Obi  -V ' .• 

Iii io \ 
la'  II( 

filt Uvbi 
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TRANSMITTING CONDENSERS 

The small transmitting condenser illustrated 
Pit'ie is me of the many specialist a Duhilicr 
pruducts, and is particularly suitable for use 
in experimental ay d innately transmati! g 
statiohs. 

Among the many purposes for which these 
cor.debsers are ust.d, we would  t() inehtion 
the following 

(a) For use in low-powrr trarsmittcrs up 
to 1(0 metres as aerial serik s condensers, 
oscillatit g circuit  cot deissers,  grid 
coi do users. etc.  (Types  i511, 

71;0, S.W.A.F.  S.\\ 
800.) 

(b) As Anede FN.(' CondenstNrs (Capacity 
range 0.(J00(15 mkt. to U.t)5 mid. f4ir 
working voltagts up to 6,000 DX). 

EGISTE RED 

(c)] As high-freque.ncy by-pass cor.denscrs. 

(d) As gridicot_densers. 

0/ dehsers  for  the  last  three pur poses 
fire sch(dill(d as types A.F. 6341,  7011, 

7540 aid Ai' 804f. 

1 hey are ei3O)s(d in porcelain contakers, 
sr) as to Insulate the whole cuLdenser when 
us( d at a high potential alwive earth (e.g., as 
in the case of Anode Fecti (os:4111)sers).  The 
ttimitIols are !mutat(' on the porcelain lid, 
at d this type of coildeto-t r is a most reliablc 
ai d cosiveilient unit for experimental use. 

Prirrs  from  251- to 60 -, accnidii.g  to 
requirements. 

TR ADE. M ARK 

DIMILIER CONDENSER CO (1925) LTD 

Advt. 31 the IIITBILIER CONDENSER 
TELEPHONE: 

00. (1923) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, LONDON, W.3. 
CHISWICK, 2241-2-3. 111.P.11341 
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M i d  e= 1 ;  ritain Notes. 
Prepared 1):s' G6JV. 

R
EPORTS are not as numerous as they ought 
to be, and in spite of my appeal to those 
counties who have, as vet, no office of their 

own, I have no new ones to announce this month. 
There must be plenty of keen hams in most, if not 
all, of those counties not represented.  Now, will 
you all (yes, you who read this !) just turn up the 
February BULLETIN and take a look at that list of 
counties for which we want offices —and, by the 
way, do it now, before you read another word. 
If you brass-pound in any of them I want to hear 

from you  and I want volunteers ! Now, " fer 
luv o' Mike," go to it, 0.NI.S., and let's put this 
thing through if you want your BuLLETIN to help 
you (and other people, by the way). 
Excuse me, but I'm out to rub this thing in. 

Take one county at random, say Herts.  I am 
credibly informed that the following stations are 
located therein :-5GX, 6K U, SIX, 6VP. 5BC, 
5XC, 5VX.  Seven of 'em, and not a word from 
Herts ! HOWCUM, a M.S. ? There are four more 
counties in the same boat, ton. 
The BULLETIN was a bit late this time,  and 

perhaps there is some excuse that you have not 
had time to fire a letter at me, so 'nut saki this 
time, but I shan't be happy, and I shan't give up 
bullying until every county is represented! 
So far as our Editor can spare the space I intend 

to encourage each county to make its own report. 
which will be printed in lull.  This time Cam-
bridge and Stafford reports are so treated. 

Cambridgeshire.  By 2XV. 
5YK Tuts started collecting " wallpaper " from 

the " Yanks," of which he has raised one or two 
with the aid of a new 40 watt " Milliard " bottle, 
which he only feeds with about 8 watts —it must 
feel hungry.  There are rumours that he has re-
built his rectifier and put another 2 mtd. across 
his input  let's hope so, then we might hear some 
foneom. 
2XV has been conducting some experiments as 

to the efficiency (or otherwise) of gas fires as a 
heating medium (tor bodily warmth, not heating 
filaments), but has not ruct with much success, as 
the  input  " meter •. i'hows  enormous  " plate 
current," but there's not much " radiation "-

Itic  ! ! I However, he has found time to work a 

• 

few Yanks and some new European countries, 
also G.H.A. (Malta) reports weak telephony and 
C. W. R6. 
2ANO, of Cambridge, is at present c.onfintd to 

the reception side only, as he is experiencing some 
little difficulty in convincing the P.M.G. that he 
really does know what F.B.-om-cuagn, and 73's 
mean.  Meanwhile he carries on listening and 
sending cards to most of the stations  he hears 
more than 5,000 miles away  he has heard some, 
too —you should see his wallpaper, 0.M. ! ! ! 
A newcomer to transnftting has turned up in 

Cambridge with the call 51 a.  Good luck, 
and best DX, and let us hear what's doing. 
Now you Cambs. " hams," let me have your 

reports and any articles of amateur interest before 
the 10th of each month, please, so we can let the 
rest  of the  " gang " know what  enthusiastic 
" hams " we are. 

Stafford.  By 2KK. 
With this, my first report, I hope that all the 

Stafford gang will flood me out as it were, with 
DX reports from month to month (to time writing 
reports are very low). 
We must make new members and arrange tests, 

etc., and let the rest see that the Staffords are 
not lacking. 

Stoke-on-Trent,  continues to work all 
European stations wite easily, having been heard 
by Belgian S2, .1(2, etc., French, Italian, and won't 
he long before QS0 w:th a few A's, Z's he also 
forwards a fine list of calls heard, including South 
Africans and several Zeddom. 
51:11, I understand, has been off the air for a 

few weeks, and is saving the coppers for a M. Gen. 
(let's hope the Salvation Army don't call). 
Please forward reports by 7th of month latest. 

Shropshire. 
5S1 (Shrewsbury) says very little has been done 

owing to " dud " conditions.  Ile then goes on to 
say that India has been worked again (in the after-
noon this time), also four Yanks and one 2nd 
district Canadian.  This doesn't seem too bad, 

Northampton. 
2X j has found that bed of hk more effective 

as an aerial than he had expected.  He has been 
visited by an angry B.C.L., wilt-) stated that he 
wouldn't hear a thing from 5XX (12 miles away 
when 2\J was pumping 4 watts into his bed, 
What about " miles per watt " now, ()  ? 

SAVE  M ONEY  AND TE MPER  BUY  "T.  &  R." 
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Rutland. 
6NO (Oalcham) has put in some real hard work 

scouring the countryside for hams, but no one else 
seems to have heard of waves below 300 metres 
yet.  He is bucking to himself about having a 
" soft job" in Rutland, but perhaps we shall have 
to find him a job with another county as well if 
those  other fellows won't come forward ! 

Norfolk. 
j V (Norwich) has been busy with his new short 

wave superhet, which promises well.  Readers 
may hear more about this some time (if the Editor 
can bear it !). In between visits to the workshop 
he has worked several European countries and 
has managed to raise a few Yanks as well.  But 
wait until that " super " is finished ! 

Southern Notes. 
Prepared by G-21.Z. jST when we were all getting fed up with 

DX work on the 40-metre band and thinking 
of migrating back to 100 metres, conditions 

changed as if by magic.  Since the beginning of 
February that unknown medium which pushes our 
sigs " across " seems to have been kind to us, 
and regular two-way working with practically any-
where is now the order of the day again.  The 
improved conditions are general everywhere, and 
it is very interesting to notice how the 1)X sigs 
start coming through from the East and within a 
few hours pass right across the world. 
Several more British stations are experimenting 

on telephony.  There seems to be a certain amount 
of controversy amongst amateurs in various parts 
of the country as to whether telephony should be 
allowed within our narrow band of waves around 
45 metres.  It certainly spreads over the wave-
band somewhat, but I do not think that it gives 
rise to the amount of interference that some 
experimenters are inclined to make out.  After all, 
there is far more research work to be done in 
telephony than in telegraphy. and it is up to the 
British amateurs to lead the way in this direction, 
which I think we are doing.  I shall be pleased to 
have more reports on telephony DX.  It is extra-
ordinary to note the results which can be obtained 
with even very low powers, and there are still 
numerous DX records to he broken in the way of 
two-way telephony. 
Another point I should like to raise is the 

question of the effect of weather conditions on 
DX work.  Personally. I do not think the weather 
has anything at all to do with it.  Weather condi-
tions are only local, whereas good or bad DX 
conditions seem to be the same all over the world 
at the same time.  The only way to get at it is to 
fix up regular schedules and get weather reports 
from stations in other parts of the world : reliable 
data can then be compiled which will prove if the 
weather has any real influence on DX work. 

DX Reports. 
2W J has been doing good work of late.  His last 

month's report, which was omitted from the last 
issue, includes two-way working with India 213G 
and HBK.  A-3BQ, 3BD:  Z-2AC. IAO, 4AS. 
Bz-IBD, C-3X1, and several Americans.  He is 
now on telephony and has got his speech across to 
t.8.\  um(  D-7() F, K -18,  F-81( I I',  and 
S-2N I) 

603 is struggling with 12 watts, and although 
he is received R8 all over Europe. lie says he had 
been unable to get a Yank vet.  No doubt he has 
managed it by now as conditions are much better. 
5HS has managed to get across to [-I A It at 

last, although he has NVorlicd t wo Australians and 
Fi-8Q0, some time ago. 
6j0 has started doing a little on low power_  I 

understand he is casting anxious glances at a well-
known firm's list of motor generators, so we may 
hear more of him in the future.  Ile has done 
excellent work on the receiving side and haslogged 
160 U's and C's last month, as well as stations in 
practically every other country. 
6t'S has come to life again and has had QS() 

with all t." districts. except (ith and 7th. also Malta. 
Egypt, and Palestine. 
5X\V has been doing some low power 'phone 

work, using an ordinary receiving valve on the 
transmitter.  Ills speech has IA-en received in 
Scotland and Belgium with about 5 watts input. 
2Dc2 has recently reappeared with a new trans-

mitter on 44 metres and has done some real good 
low power work on a Hertz aerial.  His sigs with 
10 watts input are reported 14 by two  and 
Newfoundland.  He  has had  t‘vo-way working 
with  practically all  Europe,  and  Yugo-Slavia 
report', FZ9 with this puwer and 1 6 Nvit h one watt 
input only.  lie has worked British stations at 
250 miles with only one-half watt.  He is using 
dry cells for H. T. supply, and attributes his success 
to a pure D.C. note.  He is anxious to receive 
reports on transmissions. 
511A has worked all the European countries and 

Palestine on an input. of 8 watts, using the mains 
for I-1.T.  Ile has been heard in India and Morocco. 
With 48 watts he has worked A-3X0. 
5Hi has got across to Sweden on one-half watt, 

and has worked most of the Continental stations on 
2.4 watts. 
2G0 is using a M.I.. converter, and has had two-

way working with most of the European stations. 
He has been heard in India with 12 watts. 
2NNI seems to have lorsaken the key altogether 

now.  He is doing some good 'phone work, and has 
carried out some interesting tests in the relaying 
Of 21.0 on 45 metres.  I think he has lost count 
of the numiler of valves he is using when performing 
this feat.  We don't hear quite so much of him as 
we used to, as I think most of his spare time is 
occupied in recharging batteries.  1 understand he 
had a rude shock when he received his last quarter's 
electric light bill. 
2SZ has not reported this month, hilt from what 

I have heard of him on the air he has been doing 
good work.  That crystal-controlle(l note of his k 
surely the goods for DX work.  I think he still 
holds the laurels for having the only crystal-con-
trolled set in this country. 
201) reports working NAJD U.S.S.  '' Black 

Prince " at Manila on 'phone. and has done some 
good work with the South Africans. 
201: has got going with a power of 12 watts. 

His Lest DX report so far is Cairo. sigs received 
there R8. 
2I.Z is  'rking regular schedules with 1'1-111U 

in an easterly direction, and with  in a 
westerly, for the purpose of making a comparison 
between the weather conditions and signal strength. 
The best bit ni DX M ork was done on February 7 
when Pi-  Fi -8( )0. Z-21-iX, 14..(; , A-3 F: E, 
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0-A6N, C-2BG, and U-1C11d were worked within 
six hours. 
6B!' is greatly excited, as he has worked his first 

American.  lie tells me he rigged up the 5ST 
circuit, described in the last issue of the " Bull." 
and his first call brought a reply from PR-4SA. 
Power, 15 watts. 
5RZ is once more on the air with plenty of power 

on the 45-metre band.  He is tired of 1)X records, 
and has settled down to serious experimental work 
on schedule with u2iN.  They have kept it up 
for some time now, and arrangements are being 
made for daylight work on 45 and 23 metres on 
Sundays. 
Schedules are lb o.m. and well worth establishing. 

The " Bedside " habit is still going strong, and is 
also well worth establishing.  Hi.  Consistent re-
ports from a distance would be welcomed, i.e., 
nightly reports on signal strength, weather, biro., 
wind, temp., etc.  5I<Z and u2JN are QS0 every 
night at midnight.  5RZ is now on 46 metres. 
Never mind about 2iN's wave.  He is only using 
19 watts, and the less receivers on his wave the 
better.  Hi. 

a • 

Northern Notes. 
Prepared by 2DR. 

F
EBRUARY has been a very good month for 
DX, if one can form an opinion from the 
reports of this area.  I have had the 'phones 

on quite a few hours this month, and reception has 
been almost uniformly good.  Sunday evenings are 
a pandemonium on 45 metres, and it is useless for 
anyone using low power to compete with the ear-
splitting signs and 'phone coining through.  I put 
some of them through a O-V-2 set and loud-speaker 
the other Sunday, and they were easily audible 
150 yards away and readable at 25 yards.  Moral : 
Go to bed ! 
More reports required  from  Newcastle way. 

Are you hams doing anything up there ? 
5KZ (KEIGHLEY) has worked 75 stations in two 

months, which speaks well for his 1...S5 valve. 
With an input of 15 watts he has worked (iYX 
(Bir Salem. Palestine) and 7XX (Yugo Slavia), 
both giving him R6.  EAR23 was also worked on 
the low power of 9i watts.  5Kl. has troubles with 
BCI.'s like most of us. 
5teS (ILKLEY) is now working again after along 

rest of over a year.  He is also using an I.S5 valve 
and an input of only 5 watts and Hertz aerial. 
This latter gives lb. results.  Most European 
countries have been worked with this modest 
power and R5 sigs reported from Morocco IZA 
lb. O.M.  London and Bath have been worked 
on 'phone with the same input, and speech reported 
from  Bordeaux.  Total  stations  worked  since 
Christmas 40. 
6TW (W ILLASTON, NEAR NANTWICH) has just 

completed a new 45-metre transmitter, and has 
put some real low loss components (home made) 
into it.  With an input of 25-30 watts, strong sigs 
were reported from India and Porto Rica after the 
first week's test.  Fone has also been worked and 
heard R8 in most parts of England.  He is now 
busy with a Hertz, and is disappointed with the 
reading on the ammeter!  (Put it higher up the 
feed wire, 0.M., and use a telescope I) A battery-

(lriven rotary converter is in use here.  Glad to 
have your reports, 0.M.  Send more, please. 
51)A (BEawIcK-oN-TwEED) sent his report just 

too late for the last issue.  Ile reports receiving 
C-GAR at 1945 G.M.T. on January 11.  Ile is 
running a schedule with G-60K. on fone with a 
power of 10-12 watts, and is Q.S.U. most of 'Europe. 
5DA reports excellent conditions for reception 
between January 10 and 13 after 2200 
2111 (KEIGHLEY) has, like myself, had no luck 

with the Hertz, and after a month's trial reverted 
to 3rd harmonic again.  He had one report from 
New York during the whole month.  During the 
first tests with the harmonic system he worked 
four U's and PR, 4SA and 4TIE with an input of 
30 watts from his Newton alternator.  2111 is 
always swearing that he will build a really neat 
station (!!), but from my knowledge of him, 
extending over many years now, the experimental 
bug has bitten him very much too deeply for him 
to be satisfied with a set for more than three days 
at the most ! 
5XY (BuaNLEy) is very annoyed because he has 

no reports from brother hams to send me this 
month.  It is a case of the coal hammer, O.M. I 
5XY has been QS0 in India and has worked 
G-8AR at 21.00 G.M.T.  He also reports reception 
of .\-GAG at 1500  5XY  suffers from 
domestic QRM owing to generator noise.  What 
about the coal-house, 0.M. ? 
tiVR. (FoLLIFooT, N MAR HARROGATE) is our star 

optimist of the Northern Area.  lie uses a loose 
coupled Colpitt's circuit on 45 metres and the 
maximum input is 2.5 watts.  With this he has 
worked not a few ti's, Fs. B's, and O's, to say 
nothing of being QS0 in Algiers and tS.A.  This 
is really f.b., 0,M., and it needs a heap of patience. 
He reports the night of January 24 as a good one 
for DX, and logged over 100 U's, as well as a few 
others, during the Ditr,ht.  Who is CRS ? 
2XY (LEEDS) has been twice QS() in Australia, 

but owing to his " DX baby" being away for new 
filament has not worked as many stations as usual 
this month. 
Using 6 watts input, GHA (MALTA) and E-GEH 

(Cmao), the latter giving him R6.  He would like 
to have Ql<A's of U-51' W. U-61i1-17_, and U-7DF. 
Will anyone oblige ? These were logged Feb. 6-7. 
when apparently there was a DX benefit, stations 
all over the globe rolling in good style. 
2DR (SHIPLEY) has been quite busy this month. 

and finds the tuned grid circuit by far the best 
tried so far for 45 metres.  Stations worked, 30, 
including E-GEI -I (Cairo), one 3rd district, and two 
8th district L's.  During a quick search round of 
less than twenty minutes' duration early one 
morning V.'s of every district were picked up, all 
coming in at remarkable strength, especially two 
9th district stations.  4S watts input used during 
this month. 
5SZ (MoutEcAmBE) has been working on 20 watts 

during the early part of the month, but has now 
installed a 200-watt Mortley Sprague generator 
driven by a  H.P. A.C. motor.  This outfit is 
now giving very satisfactory results.  The following 
stations have fleen worked, some on low power, in 
addition to the usual Europeans  -Four 1st, one 
2nd, one 8th, and two 9th district I.'s, also 
5SZ has also worked NZ-2.1.C, although he has 
been heard over there several times previously. 

(Concluded on page 18), 
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Easy 415••Metre Telephony. 
BY \\.  BAK 14:1A ELL. 

Some time ago Mr. Ashton, of 5C W, and myself 
built ourselves a 10-watt grid control telephony 
transmitter simply for haying little chats on 440 in. 
on Sunday mornings.  No special gadgets were 
introduced- -as a matter of fact the set was more 
like a broadcast receiver than ham transmitter. 

TuAris 
21lay 0,1i 

'"c̀f.'12, 
9 Tuittfiti 
3 1 N DA 

  —o 

"T"-  Ic-Q + 
100 TuRN3 

*IN DIA 

It had a Pianco 2-coil holder, the grid and aerial 
coils being respectively a Burndept 75 and S4 ; the 
chokes in the high tension leads lx!ing Burndept 
300 coils.  With this set, using a Milliard 040 with 
400 volts on the plate at 30NA, 51)C, 70 miles away, 
reported us R7 modulation excellent on 0-V-0. 
The other Sunday I thought it would b.. rather 

interesting to see if telephony on 45 could be got 
out of the same set, so using a 6-turn coil for the 
grid and 9 for the plate. I found that it would 
oscillate quite nicely on 45, both grid and plate 
coils were tuned with .00025 condensers.  The 
aerial coupling was by means of a 5-turn coil of 
24 DCC on 2 in. former.  The other coils were both 
open wound coils supported by #small strips of 
ebonite and were 3 ins, in diameter.  A sin & 
0-20 was used, but as this heated up rather badly 
two were used in parallel.  On this set. using 
410 volts at GO MA I was reported 1(5 in Ireland, 
R6 at Glasgow, and R4 in Paris —in each case 
modulation clear and signals steady.  There did 
not appear to be any capacity effects when the 
microphon- was handled.  The key was in the posi-
tive HT lead.  The circuit used is given with the 
values of chokes, etc., for 45 metres. 

66  X.73." 
What a queer fellow is ByZ,  -Nianv of us have  

no doubt listened to his recent transmissions in 
conjunction with " DA."  Either he has a profound 
sense of humour, or his text matter for transmission 
tests is chosen without the slightest regard for the 
fitness of things. 
On January 2. the following sentences formed part 

of one of his tests :— 
" While England is sleeping, the Fleet (?) 

keep faithful watch. 
So, again, here's good luck in the ale that 
is Scotch. —X73." 

Be --e aut f ul sentiment ! 

wonder if any of you " hams " have ever 
encountered that particular " ale that is Scotch — 
X73" ? 
If you have not, it is perhaps just as well, judging 

by its dire effect when applied internally to poor 

On Sunday, January 17, 13YZ, in the course of a 
test with " DA" dilated at great length on " The 
Treatment and Cure of Inebriates," and whether it 
was the direct result of over-application of the 
aforesaid " X73," or whether he assumed that 
" DA," from the nature of his (1).1's) transmissions 
was still celebrating via X73, 1 do not profess to 
know, but, fellows, I ask you  ! 

J. WvLuE.----(G.5Y(;). 

About those 46  L O" L OSS "  Coils. 
By G. A. j EAVES (2XV). 

It may interest many to know how it is possiblo 
to make the type of coil which we build by winding 
through holes in ebonite strip even more lo-loss 
than by just drilling holes through which to thread 
the wire. 

-4 41  • 

Ex TENDED 
CREEP 

SURFACE 

MI 

CouNrERsuriA 
HOLE6 

EBONITE 

SMALL AREA 
OF CONTACT 

If, after drilling, the holes are deeply counter-
sunk on each side, the area of contact with the wire 
is reduced by about  and the t reep surface between 
the turns is made much greater.  (See rough sketch.) 
—2XV. 

COMING MEETINGS. 
This is the only intimation of forthcoming 
nreetings which members will receive. —ED. 
NOTE. 

March 19 —Debate arranged by Maurice Child, 
Esq., at Messrs. Selfridge's Palm Court. 

April 23 —Cinema Show by Percy Harris, Esq., on 
" Radio in America."  I.E.E. 

May 7----" My Experiences Among American Hams," 
by W. M. Bakewell. Esq.  LE E. 

June 11 —J. A. Whitehouse, Esq., of the B.B.C. 
Title not yet selected.  I.E.E. 

NOTE.--There will be no meeting on April 16. 
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Early Radio. 
BY *)( )N. 

IHAVE been asked to write on early amateur radio work.  Well, I will do my best. Methois 
employed then were of no use at the present 

time.  In some respects they were really the good 
old days.  No permit required, no restrictions 
of wave-length or power, no broadcasting.  On the 
other hand there was no one to work to, for we 
were doing well it 10 or 12 miles were covered with 
the apparatus available to most of us, and we 
were few and far between.  Of course crystal 
reception was used (I came into the ranks just after 
crystal superseded the coherer, which latter, I 
believe, taxed one's patience heavily), and the 
question generally was, how to prevent the spark 
transmitter knocking out. the crystal.  It was 
nothing unusual to have to rtet the crystal every 
time one changed over, and it was practically 
impossible to use a very sensitive aljustment. 
The only crystal that I found to give fairly reliable 
working under this cond i t ion was carborundu m. 
All sorts of short circuiting devices were tried to 
protect the crystal, but the only really effective 
methofl was to open circuit both terminals of the 
crystal close up ! My first attempt was with a 
hall-inch spark coil, some lighting wire run up a 
tree, and a crystal receiver about 100 yards away. 
I just sparked between the end of the 1-18 and a gas 
pipe.  The receiver had a few turns of bell wire 
on a piece of scaffold pole. and as my idea of the 
reason for these turns was very nebulous I ex-
perimented to find the best number of turns, only 
to find that results did not seem to be affected in 
any way by variation of turns.  There was nothing 
published to give me any clue (as far as I was then 
aware), and the matter remained a mystery for 
some time, but as professional apparatus had these 
turns of wire, of course I had to have some, too ! 
"Then Marconi gave a paper, on " Syntony " 1 
think the title was, which was published, and 1 
began to see daylight, and about that time F.L. 
commenced bro adcasting weather reports, which 
I succeeded in receiving.  These reports averaged 
a speed of about six words per minute, and prac-
tically taught me the Morse Code.  Soon after-
wards the P.M.G. intimated that it would be 
necessary to take out a licence for wireless ex-
periments, and stated definitely that no annual 
charge would be male and that every consideration 
would be shown to the experimenter, the object 
of the regulations being to bring " wireless " under 
control, pro bona publico.  Later war broke out 
and amateur wireless was suspended.  When we 
were allowed to resume, everything had changed. 
The oh  l Fleming two-electrode valve, the only 
advantage of which over a crystal was that it 
did not need setting, had grown another electrode. 
What for ? No one seemed really to know.  But 
presently information began to be available, and 
most experimenters can carry on from that point 
from their own experience,  The present generation 
of experimenters do not, I think, realise what can 
be done in the way of reception on a crystal. 
Before I started using valves for reception 1 used 
to regularly get Moscow (ALS.K.) on 5,000 metres, 
sending propaganda news in English.  The aerial 
leading inductance was gigantic, being 12 inches 
long by 10 inches diameter wound with 20 S. W.G. 

wire.  This was in series with the primary of a 
large loose coupler, the crystal being across the 
liner winding of the secondary.  A very energetic 
discussion took place for some time between the 
thick and thin wire enthusiast, and I think the net 
result was that heavy gauge wire gave the best 
tuning, but very thin wire and correspondingly 
smaller coils gave just as good or better signals. 
In those days we used to have to manufacture 
everything ourselves.  Condensers were either 
widely spaced air dielectric of similar pattern to 
the modern condenser or, as I generally made 
them, glass dielectric using lamp chimneys or old 
photo plates and tinfoil or zinc.  Few would care 
to go back to the old apparatus, but I am certain 
that it gave quite as much pleasure as the very 
best molern equivalent.  How many amateurs to-
day could say they have logged every coast station 
of  England  and  France ? Australia and  New 
Zealand reception  has superseded this, and  I 
rather doubt whether it could be done now on 
account of Q.R.M.- which was absent when we 
used to wait twenty minutes or more between 
signals.  A. H. 

4 ( 
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AN EXCELLEN F CONDENSER_ 

We have received from Messrs. Francis Mfg. Co.* 
a sample of a new variable condenser which is 
about to be put on the market by them.  The 
samples consist of a .0005 and a .00025 mfd. 
variable " Square Law," and these are some Of 
the best products of British manufacture which we 
have  yet  seen.  The  condensers  arc  of  the 
grounded rotor  type with a positive pig-tail 

connection to the rotor vanes, these latter being 
of heavy gauge brass. 
The metal frame is an aluminium casting of 

substantial dinwnsions and is fitted with fixing 
holes for vertical or parallel mounting.  There is a 
minimum ot solid dielet_tric material used in the 
construction and the general execution of the job 
is excellent, the spacing of the vanes being very 
regular, these being pressed into the supports. 
On test the condensers showed decided low loss 

characteristics and has a low minimum capacity. 
In our opinion it is eminently suitable for low and 
medium power transmission. 

-•••••••-

PRIZES FOR ARTICLES. 
The Editor will it.kard it prize ot an all-British 

low loss variable condenser suitable for trans-
mitting purposes (2,00) volts) to the member who 
sends in %Oat is considered by the committee to be 
tile most useful technical article used in the next 

PRIZE FOR INCREASING MEMBERSHIP. 
Mr. _Nand Flagg will award a Sifan measuring 

instrument to the member who introduces the 
most new members during the N'ear 1926  The 
instrument will be a milliammeter. 

*The address of this company is 84. Clerkenwel 
Road. E 
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Australian Pen Sketches. 
By B. J. MASTERS 

(Hon. General Secretary, Victoria Division). 

313Q.  Mr. Maxwell llowden, Hill Street, Box 
Hill, Victoria, uses two T250's in parallel in a 
molitied Colpitts circuit, hut is having great trouble 
in finding a grid condenser that will stand up at 
high frequencies. Aerial system consists of a vertical 
lin. copper pipe, 35ft high, with fin. copper ball at 
the top, and a single wire counterpoise about 3Oft. 
long. The 11.T. Is A.C., supplied from a 3,000-volt 
transformer, and rectified by eight " S " tubes in 
bridge formation. Smoothed with a hefty choke and 
about  mfs, the note is a very tine one. 
31i1). —Mr. E. H. Cox, 5, Gisborne Street, Elstern-

wick, Victoria, has been heard in practically every 
country throughout the world, but. at present is off 
the air as three of his bottles have been draped with 
crape in the last two weeks.  Normally he uses a 
T250 with two MR 1 's as rectifiers.  His input is 
in the region of a kw., and he pumps about 3 amps. 
into a pipe aerial 35 ft. high.  With a single wire 
indoor aerial and a 15ft. counterpoise, draped along 
the floor, he has been reported very QSA in the 
Eastern States of U.S.A.  Nu)) for over 10,000 
miles, hi ? His note is not as good as it might be, 
but this is not surprising when one sees the fireworks 
;yid sparks that he draws from the set when it is 
in action. 
31.111.- -Mr. 11. .K. Love, Ferncroft Avenue, East 

Malvern, Victoria, also uses a T250 with two 
MR1's, but at present he is using 25 cycle stuff as 
o le of his rectifiers recently quit working suddenly. 
We will all he very glad when he manages to snare 
a second, as his note at the present time reminds 
one of a couple of ghosts doing a clog-c:ance on a 
tin roof. 313AI also uses a drain pipe aerial with a 
15ft. counterpoise, and has received cards from 
practically all over the world. 
3ZN. —Mr. M. Israel, Dandenong Roarl, Malvern, 

Victoria, is our 5-metre expert. So far he has not 
been heari over any great distance, but a few weeks 
ago he and 3BQ carried out some very interesting 
communication on 8.5 metres over a distance of 
quite some miles.  At the present time he is only 
using a UV202, but as soon as he gets over being 
married he intends to acquire a bigger bottle, and 
hopes that some of the gang in England N% ill  he 
aide to hear him. 
3YX.- Mr. 1.3. Hardie, Missouri Avenue, Garklen-

vale, Victoria, is one of our lesser lights.  Using a 
Z21.3. with 1,500 volts (electrolitic rectifier), 

he has worked over 80 American stations, as well as 
others in China and the various Pacific Islands. lie 
sayq he will not be quite happy until he has been 
QS() the" Old Country," so hope some of your gang 
will attend to him before long.  Ile happens to be 
treasurer of our tunds, and his present state of 
mind is not too good for his work. :3YX is one of our 
few I)X station., that still uses a hefty sky wire 
becaue he is too ('arned lazy to pull it down and 
try a small one. 
31..\1.  Mr. B. jeFinyn Masters, 16, Sutherland 

Rowl, Armalale, Victoria, was one of the first 
of the lo( at gang to dizcard all panels in the trans-
mitter. Ile has only just lately dropped down from 
the 80-metre band, and has alreaf.ly worked :quveral 
_American, Japanese and English stations.  The 
aerial is a vertical 6-wire cage 35ft. high, with a 
single wire counterpoise .151t. long.  The tube is a 

Phillips Z3 in a modified rolpitts circuit, and with 
an input of 80 watts, the indicated aerial radiation 
is .75 amps., yet this station is consistent l\ reported 
R5-6 in America. A very pure note is obtained bv 
the twe of a 20 henry choke with a variable air gap, 
four " S " tubes in Bridge and oil immersed con-
densers to the value of about 4 infs. 

My Christmas Morning. 
CONTRIBUTED BY 6p1. 

sI'DDENLY deciding to accept my old friend's invitation to spend what she called an English 
Christmas in her villa situated in ,4 heavenly spot 

on the shore of the Mediterranean, South of France. 
I started off from Victoria on December 21 with the 
intention of stopping two days in Paris on my way 
(incidentally a little shopping being in the back of 
my head).  Arriving in Paris, it was raining, and 
it never ceased all the time I was there.  I. left on 
Thursday, arrived on Friday (Christmas morning), 
Nvliere the worst mistral I have ever experienced 
was raging; it was tearing the branches off the 
mimosa trees and scattering the rose petals into 
the air. 
What a wonderful blue the sea was, and the 

sun a ball of flame, rose and scarlet. 
I arrived at Villa Qui salt Santo (a lovely name) 

so early that the servants, who had been keeping 
Revillon not wisely but too well, had not started 
their work, and 1 had to knock them up.  Having 
travelled halt the day and all night on the train 
I was tired, and thinking, perhaps, I had rather a 
hefty time in front of me, I decided to get some 
sleep and wake up in time to put up an aerial 
and rig up some sort of instrument with a few parts 
I had managed to bring with me, so that my hostess 
could hear " Big Ben " usher in the time as a 
preliminary to the Christmas dinner 
I did wake up. and started to get that aerial up. 

and what fun it was  1 can't. climb— -1 must admit 
it, 1 am getting horribly old-- -so I got a young man, 
an electrician he called himself, who said he would 
do what I told him, but knew nothing about T.S.F., 
and was not at all interested in it, and did not want. 
to be. 
This seemed a good lieginniug ! ! ! 
I started by asking a neighbour to allow me to 

hang a rope from his villa ; it had on its roof a 
very high and imposing-looking sort of minaret, of 
no particular use so far as I could see. also very 
inaccessible, but I suppose considered ornamental. 
The neighbour was nervous, very nervous.  He 
did not want to be unneighbourly, but he had 
telegraph and *phone wires near his house, and he 
feared " the noise created by this conglomeration of 
wires, and the other sounds that the aerial might 
catch, would be dreadful and he would not be able 
to. sleep."  1 tried to calm him, and assured him 
his sleep would he unbroken, but he was very 
very dubious. 
No words of mine can tell you the excitement 

that aerial caused.  Gesticulations, discussions as 
to the effect of lightning, and fire running down the 
wire or up the \\ ire, it would be sure to be one or 
the other. 
The electrician had just been married, and his 

wife sobbed the .‘'hole time he was on the "Minaret" : 
she feared he would receive a shock from the aerial 
and lay a corpse at her feet, her dear, dear husband. 

(Conelteded on page 18) 
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Correspondence. 
To the Editor  T  R. BULLETIN. 

SIR,  —I received the following message from 
(*III) relayed to me via A3BD to-night at 19.30 :— 

" To all G's.  GFLTP, gra. H.M.S. Durban, 
Hong Kong, China, is on 37 metres.  Please 
keep look-out for him and let him have report 
if you hear him." 

I had been following the qso between GFUP 
and A3BD.  As soon as message was received. 
by A3BD he called " cqG."  I got in touc h and 
had message five minutes after it left China. 
Please insert message in T. & R. 

Faithfully yours, 
BERTIE W ALSH (G21T). 

T. & R. Radio Society of Great Britain. 
Clovelly, Armagh, Ireland.  February 12, 1926. 

a. 

To the Editor of T. & .R. BULLETIN. 
SIR,  —Will you kindly insert in your next issue 

the fact that the Manchester Wireless Society are 
anxious to carry out tests on 23 metres, call letters 
G6M.X, G5MB, G5 WX, and G21.0.  Transmission 
can be arranged for any time during the day or 
night, and power varied from 5 watts to 250 watts. 
Information is also required as to the possibility 

of co-operating with other stations on 8 metres 
and comparing circuits, etc., with a view to obtain-
ing information about this particular wavelength. 
The following are the addresses of the menthers 

working the stations :—GB.MX, G2Y0, V. W. P. 
Evans, Hon. Sec., 66, Oxford Road, Manchester; 
G5MB, W. H. Lamb, 808, Stockport Road, Man-
chester;  G5 WX, R. Hallam, 81, New Street, 
Altrincham, near Manchester. 
Reports may be forwarded to the respective 

addresses or direct to the Hon. Secretary.  The 
stations mentioned usually work on 45 metres, 
except G2YO, which is fixed on 23 metres, with 
8-metre station in course of erection. 

Yours faithfully, 
y . W. P. EvANs„ 

Hon. Secretary. 
Manchester and District Wireless Society, 

66, Oxford Road, Manchester. 

To the Editor of T. 6: R. BULLETIN. 
SIR, —I 1iavc reason to believe that some un-

authorised amateur is using my call sign and 
transmitting Morse on a wavelength of 75 metres— 
a wavelength on which I am not authorised to 
work under the Present terms of my licence.  I 
have a report from a London listener to the effect 
that my signals were picked up strength R6 on 
this wavelength on Saturday last, when my station 
(2YU) was not working. 
If any members can assist me in tracking down 

the offender, I shall greatly appreciate their kind 
co-operation. 
Thanking you.  I trust I am in order in reporting 

this matter to you. 
73S, 

Yours very truly, 
MAURICE H. W ILKINSON, 

G2Y1.7. 
(Member R.S.G.B, and T. & R. Section). 

Tra ffic Notes --(Concluded from page 14). 

This is another case where reports from Australia 
would have been of the utmost value, as various 
aerials have been in use, and DX reports are of 
great assistance in deciding the best type to employ. 

2DR. 

Irish Notes • 

Prepared by 5N .J. 

DURING the past month Irish stations have 
continued to push their signals to the ends 
of the earth, and several more countries have 

been " conquered." Many more receiving stations 
are active, and this shows that the short wave 
game has come to stay here.  There are, also, one 
or two new transmitters on the air, and it is hoped 
that old Ireland will now cease its internal strife 
and pay attention to DX work!  Certainly our 
future prospects are much blighter than they have 
been for a long time, as far as wireless is concerned, 
at all events.  And now for the reports.  21.T 
has worked the Philippines, Palestine, Newfound-
land, French Indo-China, Canada, and Madeira. 
Certainly a satisfactory " bag" for the month. 
(C M has been heard, according to a report, in the 
U.S.A. when he was using less than 6 watts. 
F.B.O.M. ! (iY W, of low power fame, is still hard 
at it, and has worked, amongst others, Sweden 
and Spain on 1.8 watts on a receiving valve! 
He is now QS0 with most of Europe, being reported 
R6 nearly everywhere. 
5NJ, my own station, has not been doing much 

1)X of late, owing to testing work with various 
aerials.  But we are still QS0 Australia every 
week-end, and we have also worked 1WP of India, 
this being his first QS0 with the British Isles. 
6Y W reports hearing Indian 2BG;  anyone re-
ceived him before ? 2WK, using a single valve 
and a six-foot aerial, has received many DX 
countries, his list being on another page. 
11B, of Co. Wicklow, has succeeded at his first 

attempt in working with MICH, of Boston, U.S.A. 
This is the first two-way between the South of 
Ireland and the U.S.A., and 111.3 used only 7 watts, 
being reported Iii through bad QRN.  5N j has 
worked the United States naval boat" Blackhawk " 
NAJD, off Manila, Philippine Islands, and also 
QS0 Egypt reported R7 Madeira (R9) and French 
Indo-China again R7 (power 98 watts). 

My Christmas Morning .(Conatided from p.17). 

The postman and the concierge gave advice in 
loud tones, and a kw gardeners brought up the rear. 
I thoroughly enjoyed myself listening to their 

remarks. 
Soon. however, the aerial was up and the lead-in 

very conveniently close to the (lining table. 
Mv hostess's neighbour and the electrician were 

soon provided with headphones, and after a minute 
or so two pairs of brown eves grew larger and larger. 
Ca y est, Le voila, they shouted, and they were 
glued to the spot.  'Twits with difficulty I got rid 
of them. 
We had " Big Ben " with our aperitives, and 

soon after " A deep depression . . • 
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Calls Heard. 
Australian- lax;  Brazil--bzb2;  Canadian-c2ax;  French - 

8xh; HolL3xid -nlObl; U.S.A. -lck, lsw, lakz, 1rd, Ise, lacp, 
lbi, lcoj, lye, lch, laf, lsz, Ihi, 1cm, lck, 2cpa, 2cyx, 2ku, 2gk, 
2ahm, 2dm, 2cu, 2cj, 2bq, :3pf, 3cel; miscellaneous -smui, srnxt, 
pcll, uwir.  Januan.; 1 valve ; wavelengths between 321 to 47. - 
CYRIL R. HUNT, gensingtou House, Chureh Street, Sheritigham, 
Norfolk. 
Great .Britain-Irw, Mx, 2fm, 2gy, 21a, it, 2kf, 217, 2mi, 2od, 

2sa, 2sz, 5hg, 5jw, 5kz, 51s, 5so, 5wv, 5xy, 6ep, Ojo, tijy, 6iny, 6ou, 
eox, Oqb, erm;  Ireland -11b, 6rnu;  Germany--ko, 41 r, kpl; 
Holland-ohb, own, 2pz, pb7, pc2;  France -8b1, 8cax, 8frx, 
Shin, 8hu, 8jc, 8jn, 8jr, 8pep, 8rbp, 8yor. 8tk, 8vo, 8zb, ocinv, oc.stig; 
Belgium-b2, c22, ge, he, j9, p7, q2, s2, s4, s5, u8, 4cc; Denmark - 
7bx, 7e.v, 7zm; Finland -2co, 2nd, 2nn; Sweclen -smsr, stnvj, 
smwf, smxu, smyc;  Hong Kong -xal;  Palestine-6,A, Oyx: 
French Indo-China-fl8qq;  Malta  gha; Australia--2em, 3bd, 
3bq;  Yugo-Slavia, ys7xx;  New Zea1and -2ac, 2xa, 4ac, 4as; 
N. Africa---maroc ; sundries .1%%., gfp, gfd, not, titt, sab, wiz, wgy, 
us, nag, r8ww.  All heard in daylight 30:50 1151.1 from 18/1/26 to 
9 *2,120. - C. A. JAMBLINF GOBT. 

laap, lac, !Ala, lani, laxa, layj, lbi, lblu, lbsd, 
Ibtix, lbz, lbzp, ical, Jeep, lejc, lck, lemf, lcrnx, lcoj, ifs, lga. 

lkk, lrrn, lsd, lsq, lsw, lsz. lac, ltiw, 1%-b, 2ahtn, 2aib, 2aid. 
2agb, 2apv, 2box, 42.bqb, 2bw, 2eft, 2ejx, 2erb„ 2tty. 2evl, 2evu. 
2eysv, 2cyx, 2gk, 201, 2pp, 3aib, 3ba, 304, 3cr, 3ekj, 3ft, 3tia., 
3pf, 3vx, 3zg. 4dm, 4oy, 4rz, 5up, 7alk, 7(11. 8bie. Sbpl, 8brd, Sbyx, 
Sebi, 8zae, 9adk, 9aio, 9aol, Ohg, nkf, nlva ; C-2bg, 2hy, 8ar 
(Newfoundlan(l, r7 at 7.10 p.m. G..M.T.) ; PR  lur, lje; 1- lau, 

lbs, lno, Inn; BZ -lab, lac, Ian, laq, 11x1, ha, 41%-, sql, 
sni, 5aa, 5ab ;  srntu. smwt, c•rtimi ; A-31x1, 3x0; 
M - -laa; 0-aflu;  rnisrellancous--kw3, 14"), hbk, maroc, d7mt. 
(.--2(1x, 2(1y, 2gy, 2dm, 2jj, 2k1. 21“, 21f, 21z, 2ma, 2od, 2of, 

2qb, 2qm, 2qii, 2qi, 2sw, 211%-, 2xv, 2xy, 2zc, 2z1, 5ix, 5gti, 5ha, 
Ghq, 510, 5jw, (ku, 51f, als, ,ox, ask, 5so, 51z, .'us, 5uw, 5ns, 5pd• 
5ma, 5wq, 5wv, 5yk, 5ym, Oci, 61x1, tier, 6fa, egh, 6i, 6f1, 61j , 
emu, ea, Cog, (lox, fipu, 6tm, 6td, 6%-p, 6yin, eyu, Oyv, 7rw, 7aa, 
bvj, bye, gfp; A-2cm, 2yi, 38d, :Ifz. 6ag; B-b7, (-22, d4, et). 
13, k2, j9, p2, p7, r7, s2, s4, s5, u8; HZ -ha, lab, lac, Ian, las, 

lbd, sql ; C--lar, led, 2cft, 5go; D-7mt ; 1.  irl. ear23; 
V-8awi, Shp, 8cax, 8(11, Sdp, 8fp, 8hfd, Shni, $hsf, Sje. Sjins, 
8jti, 8jr, 81dr, Smac, 8lin, &nip, 8pep, Spy, Srbp, $rv. Ssax, Sse, 

8xh, 8vo, fw, ocmv, onm, fit sp, rnd ; 111 -8tiq ; 
I--lbb, lbd, lbk, lbw, lgw, lma, lint, lrm; K-18, w3, yg. kpl ; 
N--oco, ocz, ogg, oms, owb, 2p2, pc2, petit'; 0-aie. aim. a2o, 

a:31i ; P--3fz ; RE--67.k, eyx ; PI -lhni, lhr  R-fb.3 
S -2nd, 2nn, smra, stnsr, smss, smua, laia; U-laao, laca, laept 
laes, lair, laiu, lakz, layl, ibal, lcal, lcmp, lcoj, lbzp, lcnix, 
lckp, Ibke, lcs, lga, lgi, ljr, lkmx, lmnrn, 1rd, lyb, Ise, Isw, 
lsz, ixam, Ixm, 2aes, 2afn, 2agb, 2agq, 2ahm, 2akb, 2airn, 2apv, 
62awf, 2bbx, 2bm, 2cxl, 2cyx, 2cje, 21hm, 2kr, 2kx, 2kg, 2hh, 2xy, 
3afw, 3ahl, 3arw, 3as, :klh, 3jo, 3ot, 4dm, 4gy, 8avj. 8aly, 8ccg, 
Seer, 8gut, 8xk, 8zu, 8zz, Deji, kdka, nal, nkf, nap, wir, wiz, wqn, 
wqo, wgy, npl; X---3yy; V--crp; Z-2ac, 2xa, 4ac, lak; also 
eget', oWj, °chi, ane, ant, da, ntti, neqq, naif, lx1r, byz, gha, ftj, 
fjj, 7vx, 7eh.--1). GROVE-WHITE, 5G W. 

laae. laae, laal, laap, laep, lab, lagq, lagg, lahm, laiu, lajg, 
Lim!, 1ana, lake, larh, latj, law', laxa, lazl, Its, lbge, Ibpin, 
Mice, 1 byl, law, lcbp, lcex, lck, Ickp. lemf, lcmp, lemx, lcbe, 
ler, let. lfd, lhj, lte, id. ism, 1ww, lwx. ham. lxm, lyb, lxa. 

2afri. 2ago.  2a1n, 2akl, 2aky, 2arnj, 2apv, 2awf, 2ax, 
237.1,  hap, 2,bbx, 21a1, 2beo, 2bg, 2.bgi, 211111, 2brb, 21)xg, 

Ltbxj. 2kgi, 2egj, 2ckj. 2e1g, 2einb, 2cpa, 2cqz, 2cs..., 2ev, 2eyj, 
2r%%., 2txl, 2ext, 2.1441, 2jr, 2gv, 2hk, 2kr, 2rin, 2tip, 2po, 2tir, 2wr, 
-2zy, :ta m, 3aha, 3aha, :taws, 31H-0, 31th),:ibbnis, sbta, 3bwj, 3edv, 

3j,), 3jw, 31w, :Ixay. lao. laok, 4ov, 4eg, 4ev, 4o1, 
4oa, 4pm, 41v, 4w, 5zai, Sada, Sadg, 8adiii. Saj, Sajf, Saby, Saul, 
say), Savl, Sawa, Sbers, Sbrc, 8bth, Sbuk, Sbwr. shy'', Scan, Sewk, 
scyt, Mon. 8eq, Keg, Sfc, 8gy, Sp!, Ssq, szv, 9aot, Obri, Sibrg, 
9dkc, toxn ; Muxico-lb; Brazil-lab, lac, laf. Ian, ha, 2sp, 
5aaot ; Argentine-afi, bai, ebb, fg4 ; Australia-2cm.  31g; 
N0wland--2ta, 2ae. 4a , 4ag ; tJava- atle. -RALPII H. PARKFR, 
By 2k K, 
Algitis (18tuc) (Swk ? Algiers) ; American -law, II k r.  I( gl), 

leaw, irk, lga, lads, ign, lni, lran, 2bx, 2co, 2bz, 2din, luep, 
let,  lexnf, lsw, 2ak7., 2cvj, 2at-s, 2ahm, flbhz, 6eas, 9zuh ; 
Australian-2cm, 2ef; Belgian -c22, d2, 4n, g2, r2, s4, $2, u3; 
British-2du, 2so, 211z, 2yx, 21o, 2xy, 2(1%., 2fm, 2dx, 2uv, 2ce, 
2qb, 2nz, 5wq, arnh, 5po, Cu, edo, ecr; Fone-fiyu, 2od, 2kf, 
2nrn, 21z, 2z,  1o, 2xy, etc : Brazilian-lai, sni ; Chile-2ar; 
Czech°  ; Danish -71m ; Dutch-Ocz, 2pz, Owe, 
pb7, okh. 2mx, 12bb, 2pe, Oca, (law ; Finnish-2co, 2iun ; French-
siin, 8gi, 8mg, Sjn, 8aix, 8rz, 81dr, 8aij, 8es, 8*, $ssi, 8cax, Spain. 
8xh, 8yor, 8jr, Sawi, Sct, 8pep, 8hm, maroc, 8rb, 8tk, 8pli; tier-
many-kys, kpl, ka2s, k511; Italy-lbd, lnm, lac, lrm, Ico, lgw, 
lss, lmt; Nurway-llar; New Zvaland -2ac, lar, 2xa, 4ar, 4ac, 
4aq;  South Africa -wan, 0a4n;  Spain -ear21;  Sweden- - 
smvr, smxt, ph (now smsr), smzs, SMXU, sinni, SMWf.  ‘Vorked -
Algiers-f8vx ; British-2qu, 2dx, 2xy, 2uv, 2so, 2du, 5oc, 510, 
5po, 5kz, 5us, 6yu, 6nc, Cab, 6aw; 13elgian.-s2, r2  Dutch - 
2pz, Owe, 12bb, Okh, 2pc, Obi, Oaw;  French-- 8gi, 8ix, 81dr, Sxh, 

7vx, 8sss, 8ram, Swk; Italian-lbd, lint. lay; Swedish -smxt, 
ph (smsr), smzs, suivr, smuk, smwf. -By 6UZ, Stoke-on-Trent. 
American-lain, 1.ahm, laci, kb, lcal, ladi, lga, 2ev, 21o, 2nz, 

2;ies, 2kti, 2cjj, 2btiiz, 2bux, 2afo, 3pf, :sot, 3bwt, 3ahl, !yd, 8adg, 
8xe;  British-2z1, 2qb, 2mx, 2zu, 2qv, 2uv, 2qm, 2vq, 
51o, 5oc, 5qm, 5tz. 5po, 5sk, 5xo, 5rz, 5kz, 5nj. eyw, 6ox, flft, tibt, 
Oyd. 6kk, 611z, Cry, 6td, Ger, tljv ; Belgian -j9, 4yz, s4 ; French - 
SO, 8sss, Swig, Shu, svo, Saix, 4x11, Sip, Spx ; Dutch -opx, 2p2. 
okv, 0(7, ogn, flea, stb,  ; African- •oa3b ; Australian -3xo, 3bd • 
ICC W  Zealand  2x.i. 3a(1, -tar;  Swedish -sinwu, stnyu, srusr, 
snivj ; miscellaneous-raaS, rfh4, s2tin, nsa, k2hr, kk7, ph, ciar, 
bzian, sph, ocniv, bzsql, kw:3, crp, sgc, eibh, laiq, csoki, 
pe, 6zk, hag, yhbk, gha. q2mk.  " A card for a card."  Pse 
If w qrk ml sigs.--G2XV. 
g2cc, g2wj, g2kf, g2dx, g2sz, gemu. 11b, euz, 5hs, 2nin (phone), 

hbk, q2, gbl, usab2, 2rnd, ilbw, hid, el, kdka, s2co, ;and, wiz 
(inorse), dbr, gf, 8rz, lag, 8qq, lfc, 2xp, 5nj, 5oc, alz, wgy (phone), 
a2cm, a2ac, pox, chid, kpl, 67.k, fsbe, fsnta, Oa.  Receiver single 
valve, counterpoise and aerial 6 feet long, 6 fret high.- W. A. 
MAYES, 2WK, Moyallon, Portadown, Northern Ireland. 
Britain .2%.q, 5pm, 5jw, 2qm, 51s, 6yd, eer, 5rb, 5mq*, Oep, 6jv, 

2zb, 5us4, 6gt, 6yc*, 2un*, 5yz, ewg*, 5wv, Omj, Inv*, stl*, aax°, 
iso*, axy*, 2xy*, 2(1q* ;  lrr, law, lsi, 1rd, 1(1111 

lga, 2zy, 2ipv, 2b1, 21,xj, 2aev, 2ez. 2aotri, 2cgj. 3auv,34A1. 
3te, 3b%vj, 4c.u. 41o, tiawt (California), 8bgl. Saj, Sbpl, Sbpn, 

8er, 9adk, 9zt : Porto Rieo--4sa, 41e ; France--Scr, 8dk, 8yor, 
8sf, 8f, Stiwa, gar, 8rbp*, Sfr, Sww* ; Belgium- p2, oS*, 4gr, 
bk5, (14, q2*, (.22*, p7*; Holland- (Dm, oaw, opin*  Spain-cae2, 
ear2o*;  Panama- 9)x ; Brazil-lal, lia, lan, sql, 6qa ; An,•-
tralia-a2ds. a4rb, N. Zealand-lax ; l'hillipines- lhr; 
2bg (Assam), hbk ; Capetms-n----oa4z, (mein ; 
fi8lbt ; ltaly-lnc, lrin, lbw, lma, lfc ; S‘%..den-sdk, smuk. 
srnwt,  sinws*;  Finland  lna,  2nin ; Germany  ky5,  ky4 ; 
Canada -tar, fiar, lak ; Norway - la4x, lala ; Portugal-:3gb, 
3fz ; varkais : sax,  cxx, not, gha (Malta),  *Denote two-way 
working on 2 watts.- T. P. Al.I.FN, 19, Ardgreenan Drive, Strand 
town, Belfast, Ireland. 
French- - lamw, 7vx, 8rf. 8nn, Sldr, 8ww, Spy, 8jx, Sfp. 

8g1, Sdk, 811, sjm, 8ssf, srz,Sei, Sir, Sej, Sbbq, 8vo, 8hu, 8ez, Sin, s( t ; 
-Abb. lap, Ibk, lno, lbd, lm-, lay, lgw. lew, lrm, Ian ; 

Belgian --II  ;)7 , s4 ; Spaaish- 1 bes, ear". ;  S.A.  I ap% , 

(Concluded on next page) 

AERIAL WIRE 
7/22 Enamelled 

Q U ALITY  G U ARA N TEE D 

100 ft. COILS 3/9 POST FREE 
.\ NV LENGTHS OVER 100 FT. SUPPLIED 

SPECIAL SIZES TO ORDER 
COPPER & ENAMEL ARE  ELECTRICALLY 
AND  MECH ANICALLY  THE  BEST 

J. P. J. CHAPMAN 
0,  •MDALE ROAD, 1301'RNEN101 711. 

DO  NOT  BE  WITHOUT 

Q.S.L. CARDS 
I have a variety of Styles 
arranged in  m ost convenient 
for ms  of word arrange ment. 

100 7 6 250 11/6 500 18 
Carr. paid In  K 

Samples free (in application to--
S. WA RBURTON, Printer, 
46, ROOK ES A I 'EN t*E, ODSA 

BRADFORD, 
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Calls Heard  ((goncluded from -page 19). 

lbz, laao, lue, Unix, lueo, Ibb,  Itc, Icraf, law, lbdx, Mut), 
lbge, lga, laep, lasu, Ickp, ltl, lawe, lgr, imi, 2rp, ;kit, 2cel, 
2ahrti, 2apv. 2evx. 2rd, 2bxj, 2to, 24:re, 2bg, 2exl, 21-jx, 2atr, 24.3eb, 
2gp, Thig, 2kz, 21 jj, 31)e, 31w, 4LU, 4bu, 4gy. 4aae. 5y1),  7xc., 
Mg, sin, gaol,  9xi, tPxk ; Norway -la, Li ; Dutch- -o-ea, 
2pc, 0-116, o-rp; Scandina% iaii  snit x, 2nd, 7bx, 2bs, stnuk, 
stnsr, 2co. stitxt, sivr, stntin, scris4 ; PInIipiiie 3aa ; China- sqg ; 
Egypt-e-geh ; Yugo Slavia  7xx ; Brazil  lae, tat, lag. law, 
lab, 2411; Russia  rcrl ; Australia - M r,5ag; New Zealand- 7nd ; 
UnknoWn- kv5, *rd,  urs ; Nlorocco  itz, nilroc.- -S. R. 
W RIGHT, 2DR. 

2a0, 2er, 241m, 2dx, 2gy, 2ia, 2kw, 2nia. ''Inx. 2iq. qgni. 
2to, 2xv, ribu, Ada, 5iq, rigs, 5ko,  kii, 51s, 5ii, 5jw, 5mq, :)pd. 
5po, 5qtri, 5qz, 5sk, rsso, 511s, 5wq,  5yk, 6ah, 6bd, 6bt, 6er. 
61g, Mg, 6gw, fliv, 6jv, flkb, 611. 6inp, Only. 6kk, 6og, 60h, 64)p, 

; 6ox, 1kv. 6td. fluz. 6vp, 6yu, 6yv, ayw, fiyx, 6zk. 4;ttii, gha, lrs 
I:- Sdgs, Spkx, lrf, 8rbp,  °cog Mhcf, shw, sct. San, 8xh, 

Si-at, Sdk, Spep, 8sax, Asot, 8gi, six, Sie; B -p7, j9, 54, z9. 
d4, j8, b2, u3, w3, s4, si, ge, K2, p2,  h6 : I las. lbb, lgn, 

1gw ;  smuk, stnui, sdbg, sincr, sinxr, smt.i, snixu, mvu, 
stnri, 2co. 2nd. 2titi ; Miscellaneous- -1x1, d7xp, cliche tialg. Ii9xi, 
14, p-30., gw-1111, 1-lag. sql. egeh : l's e VSL-Cards 
I... H. THoNtAs (C-6Q1-3), 33, Harpenden Road, Writ Norwood, 
S.E.27, London, 

A • 2cg, 2yi. 3bd, 3bg, :lei, 3xo, 5bg  Z- -lac, lao, lax, 2xa, 3af, 
4ar, 4av  P.1. -14 w, lhr, neqq, naj(l ; B.Z.--lab, lac, lai, lag 
law,  0-a4z, a6u ; C  lar, 2be; t* 6ro, 6c1j;. 

Sibt  nyx, 6ik  Varioiv. -p3fz, miaa, rrb8, 
egeh, gha, hbk, da. -511S, Straight Oct. 

I' laxa, laci, len, laao,  lbhh, Minn, Icri, ltd. hot, 
I VI, Ihj, 1j1, lald. Icinx, lbz, lbhs, liar, lyd, lsz, laid. lyb. 

Isx, Ica!, lit. 1jr. lafy. lgi. lbvl, It, lwl, lakd, 
iahl, lbdx, lay). 24.xl, 2fi).  LI1II. 2agw, 2bwa, 2kr, 2kx. 24111111• 
2atv, 2eth. 2fc, 2kg, 2tiz.  2cyx, 2111k, 2ikb, 'eft, •)ev, e'adm. 
2,ahni, 2ag, 2cbk, 2afit, 2gk, 2111), 3bhv, 31ita, 3jo, 3(1(1, 3aas, 3bek. 
31rg, 3ckj, 31w, 3ava, 3bia, 4cu, 4tn, 4dm, 4rm, ltv, 5j1, 5adz, 

Sxe, 8bds, Saly, Seoo, 8bta, Spl, Ildqu, hi. it, Iklge, 9xe, 
9eji, 9ebj. htr, nal ; 132.  lat. lta, lab, Lai, sgl : C-ldd, led, 
Sat, 2ax, lar, 2be, 3xc; A-3bb, 3bg, 2yi, 3d, app; 
laf ; P. r.---lhr, iiajd ; P.R.  4ur; V---law, hbk ; N.Z. 
3af, 4a4:, 2xa, 12ac, 3ad, 2aq ; R  iiw. oa6n, fi8gq, vs. 7xx, pefizk, 
S-smxu, smxr, smvr, stuwf, stunk, smvj, stnvg, smxx, smss, 
smyu, stnri. saj, 2co. "nu, 2hs, lala, la4x; B -4yz, 4rs, e9, s2, 

j9. z9, di. zl, g33, b2, tu2,  N (tpx, 13bb, owc, oh, obi 
K-2,hr, 12, y8. 41v  lbb. lbk, las, lba, ltna, inn, 
Egypt -eget]. egbh; Spain  ear9, ear23. 

U.S.A.  'ch. ljr, Ikn, 11d, 11w, Ipi, lqp, 1yb, laxa, laxi, lariat 
laof, Lift, laio. Laid, lahl, laae, Ian', Liao, lazt, lap,  lahv. 
lang, Lilt& 1;111, lali. lask, Ibqq. lbsw, lbyx. lbzp, lblu, lbws, 

lejc,  legit),  lett  lent v, 2bg.  2bw.  1if.  2gk,  2,ku. 
2kg, 2tuk, 2pp, •.!tik, 2xg. 2z1c, 2aaii, 2attif, 2ahm, 2agq, 2apv, 
•)akb, 2itky, 2akv, 2aey, 2adK, 2igt, 2amj, 2bnu, 2bxj, 2braz, 

2cvi, 2cr1),  cvI,  24-x1,  2cyx, 2ens, 2ewj, 2wik, 
3b1, 31)g, 3mv, :it r, 31A'. 3jn, :klh, 3gt, 3kp, 3zo, 3pf, 3io, 3bwt, 
:sbna, :top, :fid, :thhv, 3ivta.  :kw!. :kin, 34-kt.  311v, 
3bw), 4rni, 4sa. 411, 411, 4r1. 4-js. 4-je, 5jf, 5gj, 5att,  Se.i. sir. 
S t'.  81)t, sbs, Sine.  Srv, Spl, 8aly.  Salo, Savk, Salm, 
skle, sbav, 8bpd, shut, Sbgn, 8byn, sbti-,, Scan, Sdaa, Sdqa, 
sxaw, Des, tIgk, 9ek. titt, stink. 9adfc, 9aot, Obzi, 9bvh, 9bht, 9bxj, 
9dbh, Whig. Skip'. Skiji  Canada  lak, 2ax. 2cc, Aar ; Australia- • 

2vi, 3bd,  :trf, 31m, 3xo, 6ag  Nrx Zealand  2ac, 
4aa, -sac, 4ak. 4as : Africa- a3r, t4/:, atilt : Egypt 4•1ch ; Brazil 
lab, lac. laf, lan. I lid, lia, 2.11, 5ab, rgt. sql; Argentine --aa8 
bal ; Philippine- 1hr, lin, najd  Indo China--Sgq ; Ilidia---
libk,  Mug ; lienutada  tier ; Pale:Otte  6zk ; MiscelLmeous --
rfrl. 16c, gbl, gha, glib. nrdin, nit, nki, tlarl, ngy, naw, sgt, o28 
Idh, wva, aabz.--J, RoDGI_Rs (6J0), Falmouth. 

1".S.A.  1Ls, lbz, Icf,  lga, Igi, Iht, 111j, lii, lkl, Imy P 
1pl, 1rd, lsz, 1s', lsi, luv, Iwl, Ixnt, lyb, Iza, laao, lapv, laba 
labii, latj. laiR, lauz, laiu, lakz, lad, laep, laid, laap, labx 
lams, lald. tafy. laxa, lbhs, 11)hr-it, lbgt, lbdp. lbzp, 
lbkp, 'hip, hat, lcmp. lcmx, lumf, lekd, lxam. lxao, 2ax 
2bm, 2Liq, 2cp, 2ev. 2fk, 2gk, 2hh, 2kr, 2Id, 2kg, 2,md.  IZ. 2nt) 
•)01, 2pp, 2gs, 2xg, 2afo. 2agli, 2agrn. 2aitm, 2ahm, 2akti, 2aei• 
•Parh, 2aiiij. Itcp, 2awf, 2aky, 2bwa, 2hiini, 2bir, 2cr, 24-rb, 2cxl. 
2cvx, 2ejj, 2ckj, 2cty, 2cvj, 2cit, 24.ff. :fro, 3ds, 3hg, :31o, 3j4), 31w. 
31d, 3qt, 3u... 3vx, 3afw, 3ahl, 3alia, 3acw, 3avk, 313ta, 3bwt, 3bruz, 
4je, 4ur. 4fg, 4dm, 4kt, 4rz. 4sa, 4cu, 4bj, 4it, 4wr, 5jf, 5yd, Ss, 
sii, Sig, Sxe, 8zt. Szk, Sayk, Saxd. Safq. Sari', 8aks, 8bds, 8bytt, 
sccr , t1/410 1 toldrue, sdaj, Szae, t)zt 3.);14, 9adk. 9bjk, tleji ; Australia--
2vi ,  3ef, 3x0, Abg ; New Zealand  2ac, 2xa. 4ac ; Argegi-
ti.ne -cbts. bal  Brazil---lac, lab, Ian, lia. 241), 24 211 ; Canada- - 
lam, lar, ldd. leii. 2it, 2ax, 2be, 3ka, 3x1; India  Sug, 6cr, hbk, 
xe'bg ; ludo China -8qq, Slbt ; Africa  a4z, anti;  Palestine-

6my, 6y%;  Philippines ihr, kw, npo, najd, 'Legg ; Nits-
eellaiteous  narl, not, tilt, ii.il. naj. iifv, 'tam. 99x, sgc, .dk, gha, 
14-6, vkp, gip, ltz, 2pt, 1pt, gfd. dbr,  egrh, Idur.- J. RonGt.ks 
((y 6j0), Falmouth 

Competition. 
Canadian WI), Major C. W. Borrett, probably 

better known as 6 6  H M V  "  liorrett, has ()tiered an 
incentive to ham stations working DX.  He has 
offered to present to the station working Canada 
the largest number of times in 1926 a genuine Red 
Ind;an tomahawk club, wh:ch he has nick-named 
" The Original Canad-an Doughong."  A sketch 
of the dub will appear in our next issue, and a 
suitable inscription will be made upon it before 
it is presented.  The Editor has agreed to act as 
judge when the results of the entries are examined. 
There is no need to signify that you are entering 
the compet:tion - you merely keep a record of 
your transmissions.  The judging will take place 
early next year.  Now, who will win the trophy ? 
Only R.S.G.13. T. & R. members are el!g.ble to 
enter the com petition. 

Glass Boiling. 
By J. P. J. CHAPMAN. 

About boring holes in glass (page 11, January 26). 
I agree with 2XV when it is a window, but if a 
flat sheet, make a basin on the glass with putty 
and fill this with fine sand and water, then drill 
with a corper tube cut ratchet fa4ion  it will 
go through tine  and with a rus1-.- leaving a clear 
hole.  Of cour,e, a bench Orin is required, and tic 
glass muFt le damped. 
I am very willing to give any tips on glass and 

how to cut it, any slapes or :izes, grineing or 
polisbing, on application. 
Glass being really an excess of sand mixed 

with caustic so,:a, it is surpri-ing how SOFT 
tools will work it. 

! M G_ L imimimm 

ilOverti6ement6. 

I
I / K W.  II.T. GENERATOR, (lout*: voltage, I/4 self-exciting generator, practically new, used 

by 2 NM in first Antipodean tests, 2,500v. 400 mia. 
or 3,000v. 330 mia. and 15-18v. 15a..  Complete 
with pulley, L35. -MORTLEY &  SPRAGUE,  LTD., 

Nelson Works, Tunbridge Wells. 
..•••• s- -. 

and 8-volt B.T.H. (;ENE  corn-
1k,) 

RATOR, co -600 plete with standard mounting, base-
board.  Practically new,  10s.  3 MULLARD 
0-20, new, 17s. 8d. each.- -6GT, 17, Princes Poad, 
London, W.13. 
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See how how the 
List Grows 

Besides having despatched transmitting apparatus 
to experimenters in BOMBAY, CALCUTTA, 
MALAY STATES, AUSTRALIA, KENYA 
COLONY, U.S.A., EGYPT, SPAIN, 
OPORTO, PALESTINE, etc., etc. 

We number amongst our clients the 
following well-known British Experi-
menters to whom we have supplied 
apparatus; 

2 BZ  2K F  212  20D  2 XM  5DNI 
2 FB  21T  2KZ  21113  2XY  5 FS 
2F M  L W  2NR  2ST  2MK  5HK 
2G0  21VI M 20G  2S W  5BV  5HS 
2GY  2NB  2 QB  2VJ  5CB  5ML 
2GZ  2N L  2P W  2 WN  5CC  5QQ 
5K0  5RZ  5XY  6AH  6BN  6 DW 
5KZ  5SZ  5Y M  6AL  6D0  6DY 
61 M  61(K  60X  6QB  611I,  6RNI 
6[D  6B T  6XD  6YZ  5 RH  5JG 

• 

LVERYTHING FOR THE TRANSMITTER 

SECRET AN & M ALLETT LI MITED 
149 Lowther Parade, BARNES,  London, S.W.13 

Teleratns : 
ensec. E arn, 
ondon. 

Telephones: 
Riverside 1743 
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JOIN  NO W 
The T. & R. 1;ULLETIN is published by amateurs for amateurs.  The 

T. & R. Section of the Radio Society of Great Britain is the body recognised 
by the Postmaster-General as being representative of the aims and objects 
of the experimenter.  Through its agency great concessions have been 
obtained in the past for the transmitting amateur, and it exists to watch 
your interests and to assist in the banding together of those interested in 
the transmitting side of radio work. 

We have members in all corners of the earth, and you are not a real 
or serious experimenter unless you are one of us.  Send this slip now. 

Name .. 

Address 

• • •  • 5 5  O S  • •• •  a • •  • 11 *  • • •  • • •  • • •  • • ••  •  a •  • • •  • • •  • • •  • • •  • • •  6 • •  • • •  • • •  5 5 5  • • •  • 5 5  • • •  • • 111 

• • •  • • •  • • •  5 5 5  • • •  • • •  S O •  • • •  D e li  • • •  • • •  S  S  S  • • •  • • •  • • •  S o o  S ip e  o n o  5 o s  o s i,  S o n  S e e  m o s  m o s 

Please send me application forms as I wish to become a T. & R. member. 

THE SECRETARY, 
Radio Society of Great Britain, 

53, Victoria Street, b.\\ .'. 

From 

T. & R. BULLETIN 

To Messrs. 
• ** * * * * * •• • • • • •• • •• • • 

Please send me particulars of   

as advertised in the T. €5" R. BULLETIN, 

me  OS  •  111 .11111111 011141 

Please use this form when corresponding with advertisers. 



March, 1926. THE T. & R. BULLETIN. 

NMEg5N MNM MS M M M Mr% W M W M M 
m  m 
m 

m A. MUNDAY 1.—TD.  

45, EASTCHEAP, E.C.3 
'Phone: ROYAL 4632. 

59, W ATLING ST., E.C.4 
'Phone: CITY 2972. 

M LONDON, ENGLAND. 

M   
ENGLISH AND AMERICAN PRODUCTS. 5N 

M  M 
M 
M Igranic Superheterodyne Sets. Frame 

Aerial with Counter winding for the 
M 

:: elimination of intermediate  
M :: Frequency interference :: 

E5  •••• ••••• M 

Igranic Pacent Radio Essentials. M 
M 

M Catalogue on Application. M 

M A. MI Li IN D AY, LTD• m m  m m y9, 
mwmansmnsmmnwnwmmm msnmmm 
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COMPREHENSIVE RANGE 

The Mullard 
V0/150 short 
wave  trans - 
mitting valve 

FOR  THE  RADI O 
E X P E RI M E N T E R 

Mullard  low  and  medium  powet 
transmitting valves have already estab-
lished a firm position in the appreciation 
of wireless amateurs all over the world. 
Many of the first trans-world records 
owe their success to the outstanding 
qualities of Mullard Valves. 

Here is a range of Master Valves to secure 
the best results from your radio station :— 

LOW AND MEDIUM POWER TRANSMITTING VALVES 

TYPE. 

*DF A6 
*DF A7 
*DF As 
0/30A 
*D0/40 
VQ/50 
V0/150 
V0/250 
*D0/250 

1 L V OLTS. 

4.5 
4.5 
4.5 
5.5 
6 

11 
11 

L AMPS. 

.85 

.85 
,85 
1.8 

4.4 
6 
9 
6 

ANODE 
VOLTS. 

200/ 400 
100/ 200 
200  400 
1010 '1200 
500/1000 
800/1200 
1500, 2500 
2000/3500 
2000/3(4)() 

Long—life Dull Emitter Valves. 

IMPEDANCE 
OHMS. 

5,500 
2,500 
15,000 
30,000 
5,000 
13,000 
24,000 
11,000 
11,000 

1 .:' 0£  
2 0 

0£  
15 

P  5 
Pi 12 
0 10 

0 
£15 0 

PRICE. 

Experimentels should avail themselves of the Mullard technical 
service,  and  when  requiring  special  valves  should  write 

giving details. 

T.14 • M ASTER.* VALVE 
Advert. THE 141  LARD WIRELESS SERVICE CO., LTD., Balham, London, S.W12. 

• - _ _ a IL-  Tv  JI  ...- a 
run = ay LACIALMIT  DROTIIIIK 5 LTD.,  501 ZOULn Warg  D nuge  R‘OIRCI,  unu  ruun5sivu  uy  the  TRAisuIrrER 

iii  R AI M  SOCIETY  OF  ( ;RI 4T  BRITAIN,  53, Victoria Street, Westminster, S.W.1. 
II  LO  51 Dia n I 
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