letin

~ Incorporating
Che Journal of the IncRadio Society
of GreatShritain

Vol. 3.. No. 6. . December, 1927 (Copyright) Price 1/6

R Tt i ———— :
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LECTRADIX for EFFICIENCY at LOW COST

THE DIX-ONEMETER m—

15 a precision instrument of _ |
universalusewithan ingenious [ |
¥ system of Multipliers which
enable full scale readings ot
any value to be madeover a
wide range. 1 Millivolt to
2000 volts, 50 ohms to 50
mezohms, Mirror Scale,
Jewelled knife-edge. £10 de

l.uxe Model for ... 55 f_

MuLTirLIERS 6/6 Each. : - | ' L. !
NEW 200-WATT AIRCRAFT

L.F. INTERVALVE ~ ALTERNATORS 500w
TRANSFORMERSELECTRADIX The use of high Periodieite

Rectined ALC, for transmitting makes
No. 40024 Alternators  of great
mterest,  We have supplied large
nambers © to Technical Colleges,
Transmatting Stations,  Condenser
Makers, and for Telovision., ete.
The Lenerator of Unlimited
Possibilities,  Fine Work.

Fully
- £3 10s. Guaranteed,
H.'T Rectifying Valves for use with
these, 8/6 each only.

Iron-clad 1..F. Intervalve lrans-
former, Stolor3tol ... 10, -

POWER TRANSFORMERS.

Stocked to 10.500v.  BFilter chokes
from 1/~ to 15/-

ELECTRADIX T-MICRO VOLTAMETER.

A Micro Ammeter reading to 100, 200 or 300
micro amps, and a needle scale that indicates
the smallest current taken by a crystal
| to 1 micro-amp. Worth £15. Government

surplus sale ... 60”_

Send us your enquiries for Dynamos and Alternators.Recorders,
Relays and Special Apparatus. Now ready, New Edition
of 72 page I[llustrated Catalogue, 4d.

LESLIE DIXON & CO., i UFPER THAMES
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GAMBRELL

Ouality Products
are of real value to
EVEry experimenter :
GAMBRELL
TYPE “D "
WAVEMETER
This Type “ D"
Wavemeter meets the
needs of those experl
menters requiring an
imstrument  low  in
price and of a high
degree of accuracy,
The instrument is
totallv enclosed 1n its
cabinet-—a Battery is
incorporated  within
same, and a switeh
enables the buzzer to be put in and out of operation withou!
disconnecting the battery leads, The buzzer is the new

- Washington
| Conference

A ok ‘]

It 1s likely that the wave- |

Gambrell Buzzer—a great improvement over any other on lr | I
the market. | | lengths of many amateur }h
PRICES - r | - '

“ WAVEMIET;:R: TYPE D" | || stations will be changed to I

(as rated) : | | . |

Snniste "with it eoliy R LENON Charts | | conform with the agreements |
For 50 to 300 metres and 44-volt Battery * x

iy, £5:0:0 | | reached at this Conference. ..I:I‘

With Coils and Ch}g: f!.]HE; .;.ﬂbhr o0 metres | I ’Ilr

- - il

Can be calibrated up t:; 7,000 metres if We hOld a large StOCk Of g.OOd ll’

N . and excellent quartz oscilla- |

THE GAMBRELL BUZZER
i5 a first-class component, embodying a high
and constant note with simplest form of
adjustment. Mounted on ebonmite and com
plete with shunt and terminals, The best
position is found by adjustment of the knurled
screw, Complete with dustproat 10 6

COver.

GAMBRELL NEUTROVYERNIA CONDENSER
The best because—It has the widest capacity
rangze approx. 2/38 micro microfarads, 1t i1s
ideal for use as a balancing condenser, a
capacity reaction control, or as a wvernier
condenser. It cannot short—has ebonite di-

| tors 1n the 150—175 metre “II
| band, to order which can be
finished 1n about two days. |

|| We are prepared to allow for
. | | obsolete crystals ot our sole
' I manufacture, to the basis
electric. It is totally enclosed, and, therefore, il Value of our price - list in
dust and dimpproof. It is a precision instru L | | Rt
ment throughout. It can, as supplied, be - l I exchange for tl'lOSE 11 the
used for either baseboard, on panel 5 6 -

or through panel mounting. Price '. ' | abOVE band-
If vou fit the GAMBRELL DIRECT READING DIAL |

to the Neutrovernjia Condenser, it will enable vou at anyv time |

to return to the E!atllu-ttmg.; rm“.‘iu:i-ii}' jogred. Ils | i If preferl'ed, weE dcan Supply

This extre nely useful Direct Reading Dial costs | . '
S _ | exactly the same grinding

CENTRE-TAPPED COILS

not only give the best results, but
are unlimited in use, as they can be
employed in any circuit, centre-
tapped or otherwise. Standard |
fitting to all coil sockets, and

occupy minimum baseboard space. §

Approx. No.

i materials as we ourselves use.

| N
| ;} O o

SIZE PRICE of Turns |

a2 4:3 B | Il.'l =

: = 4/ 25 | |

T | Quartz Uscillators

B 56 ) . Il

- e AW | I|I'1

c 59 78 | . LIMITED M

El 8/ 150 ' - "

2 J , . 200 | |

i.: 86 es 800 Prices quoted Standard Co. : h\! l LECHMERE ROAD .r

G e 10/= .. b0O Centre-Tapped 6d. Extra. l ? 9

There is a Gambrell Coil Holder specially designed for | LONDON N w 2 )M

use with the Gambrell Centre-tapped Coils which l /9 !l @ @ ekde |

does away with all flexible leads. Price each i |

Gamorell Malns Receivers. Leaflels on request, :h Telephone : Cables ; j

———— | Willesden 2668, Osquartz, London.

GAMBRELL BROTHERS L'P. | | || nsiond -|

76. VICTORIA STREET. LONDON, S.W.4 i |
e T R T e A TR e e e e e e e e e e T

ALWAYS MENTION “R.S.G.B.” WHEN PURCHASING.
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Your A.C. Mains can be used for all

purposes through the medium of
Suprecision Power Transformers. |

Made wn all sizes, for all Vollages.

200 volts 20 ma 4 volts .Samp .. 12/6

200+200 v 20 ma 2+2v 1.6a s 19/-
150+150 v 20 ma 2.9+4+25v 16a .. 17/6 !
2004200 v 50 ma 2.54+25v 4a .. 25/-

250+4-250 v 50ma 2.5425v 2a .. 28/-
250+250 v 100ma 545v 3a .. 50/-

1,000+ 1,000 v 120 ma x ;e 90 /-
3+3 volts 4amps .. % T 12/6
2+2 volts 3amps .. - oL 8/4
POWER CHOKES : |
50 henrys 25 ma .. iy a4 14 /- ‘
100 o 25 ma .. i x -y 20/- |
50 3 100 ma .. o .. 25 /-
100 . 100 ma .. e . 30/-

FULL LISTS FREE.

F. C. HEAYBERD & CO.
8/9, Talbot Court, Eastcheap, E.C.3.

,/ Distinctive \
Q.S.L. CARDS

(as supplied lo G.6. BT.)
A Style to Suit Every Taste.

SAMPLES FREE ON REQUEST.

100 .. 5/6 500 .. 15/6
250 .. 9/6 1000 .. 19/6

Let us quote for your Private Note Paper,
Business Letter Headings, etc. We are
Specialists in all classes of Radio Printing.

TERMS: Cash wilh Order.

PAUL & MATHEW
'\1 1, Butter Market, Bury St. Edmunds, Suffolk/'

High Class
American Type

WIRELESS |
CABINETS

FOR THE sMATIUR |
CONSTRUGTOR

The outatanding feature of
these high-class cabinets la the
ocase with which the set may e
be withidrawn for alterations without interference to the wiring. Mad
(rom well-seasoned Mahogany or Oak and polished by hand.

Prices: 12 14 18 21 24 28 |Inches
Oak 17/- 17/6 18/8 19/6 20,6 21/8
Mahogany 17/6 18/- 19/- 20/6 21/0 22/6

Obtalnable from all rellible dealers, I auy difficulty writeto the Manui®is.

The 12-14 and 18 In. are 8 Ins, wide Inside.
The 21-24 and 28 in. are § Ins. wide Inalde.

FRANK RIDDIOUGH & SON, Westgate, Bradford

A — —_—

'Phoma: 4309 Bradford.

MEMBERS ARE ASKED TO

THE T. & R. BULLETIN. 1L,
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Remote Control

Price

30/-

Quickly and easily placed in circuit. No
alteration needed to existing wiring.
Where extensions are to ke run, any twin
wire can be used with two pin plugs or
wall jacks.

No soldering needed. Four terminals are
fitted. See illustration.

~10-N.CURSITOR ST
HANCERY L ANE ,

Uriah Beaton’s Bargains

Wavemeters 40 to 80 meters (no buzzer) 12/-

Alternator and Excitor 52a 20/-
Variable Inductance 4.4 to 15.2 Mhys 6/-
Wireless Micro. Capsules (Weston's) 1/6
41bs. Mixed Ebonite Rod 3/6
Wheatstone Bridge, L.R. 17/6

M.C. Ampmeter to 3 amps and Rheostat 15/-
(Postage and Packing Extra).

45, Chalk Farm Road, N.W.I.
&  BUILD UP

the volrage yvou need!
UR No. 1 W Standard Pocket
Lamp, Size 4} volt Batteries with
Patent Spiral Wire Terminals and
Wander Plug Socket, ensures permanent
connections without soldering, To
connect in series insert straight terminal
in spiral of npext battery., (See
illustration.)

7/- PER DOZ. WITH PLUG

(Carriage Pasd.)

New Hlustrated Price List now ready.
Contains full details of our new DIAL
CONTROL Battery and B.B.C. Cabinet

Types.
(Guaranteed British made)

BritisH Barrery Co., LTD.,
Clarendon Road, Watford, Herts.

MENTION THE “BULLETIN?”
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Inc. Radio Society of Great Britain.
(BRITISH EMPIRE RADIO UNION).
THE Radio Society of Great Britain is a virile and progressive body

of amateur radio experimenters banded together for promotion of
knowledge and brotherhood of those interested in the Radio Art. It
exists also with the object of the advancement of the Art, the representation

of the amateur in legislative matters, and for the disciplined use of the
ether in so far as amateur experimenters are concerned.

The policy of the Society is to accept to its Membership any person
or persons who are able to satisfy the Council that they are interested
in Radio Art, or who in their opinion are persons whose Membership is
desirable in the interests of the Amateur Experimenter.

The Society is recognised by the British Postmaster-General as being
representative of the aims and objects of the experimenter. We have
members in every corner of the earth, at all times and welcome inquiries

from prospective Members. A bona fide interest in experimental
Radio work is the only essential qualification.

LIST OF BRITISH AREAS AND AREA OFFICERS.

SCOTTISH AREA.
Area Manager : J. WyLLIE, Esq. (5YQG), 31, Lubnaig Road, Newlands, Glasgow.
Consisting of the whole of Scotland, including the Hebrides, Orkney Islands, Skye, and the other
smaller is?ands on the coast of Scotland, the boundary on the South being formed by the River

Tweed and the Cheviots. The town of Berwick is included in the Scottish Area.
NORTH BRITAIN AREA.

Area Manager : S. R. WricHT, Esq., Associate [LR.E. (ZDR), 14, Bankfeld Drive, Nab Wood,
Shipley, Yorks.

Consisting of the Counties of Northumberland, Cumberland, Westmorland, Durham, Yorkshire,
Lancashire, Lincoln, Nottingham, Derby, Cheshire, and the Isle of Man.
MID-BRITAIN AREA.
Area Manager : CaptaiNn H. J. B. Hampson (6]V), 477, Earlham Rise, Norwich.

Consisting of the Counties of Shropshire, Leicester, Rutland, Cambridge, Huntingdon, Northamp-
ton, Warwick, Worcester, Hereford, Stafford.

SOUTH-EAST BRITAIN.
Area Manager : F. A. Mayer, Esq. (2LZ), ** Stilemans,” Wickford, Essex.

Consisting of the Counties of Essex, Suffolk, Bedford, Oxford, Hants, Sussex, Hertford,
Buckingham, Berkshire, Hampshire, Surrey, Kent, Middlesex, and the Isle of Wight.
SOUTH-WEST BRITAIN.

Area Manager : Captain G. Courtenay Price, Associate [.R.E. (20P), 2, St. Annes Villas, Hewlett
Road, Cheltenham.

Consisting of the Counties of Cornwall, Devon, Somerset, Dorset, Wilts, Gloucester, and the

Scilly Isles.
LONDON AREA.

Area Man:zger: G. A. Exeter (6YK), 142, Campden Hill Road, W.8.
Area: 25 miles of Charing Cross.
NORTHERN IRELAND.

Area Manager : E. G. Mecaw (6MU), 3, Fortwilliam Drive, Belfast, Co. Antrim.
SOUTHERN IRELAND.

Area Manager : CoLoNeL M. J. C. Dennis, C.B., Fortgranite, Baltinglass, Co. Wicklow.
Q.R.A. SECTION :—C. A. JamBLiN (6BT) 82, York Rd., Bury St. Edmunds, Suffolk.

Membership Subscription Rates.
Town Members and Associate Members (resident within a 25-mile radius of Charing Cross),

£1 1s. per annum.

Country Members and Associate Members, 158. per annum.

Foreign Members, 12s. 6d. per annum.

Associates, ds. per annum (no notices or BULLETIN is supplied to this grade of membership).

An entrance fee of 10s. 68d. must be paid by new Corporate Members unless they have been
members of a Section.
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THE INC. RADIO SOCIETY OF GREAT BRITAIN,
53, Victoria Street, S.W.1

Headquarters of the British Empire Radio Union.
AURY Ut
Patron :
H.R.H. Tue PrincE oF WaLEs, K.G.

President :
SIk Carerl Horpen, K.C.B., F.R.S., M.1L.E.E.

Acting Vice-President :
CAPTAIN JaN Fraser, M.P., C.B.E.

Hon. Treasurer : Hon. Secretary :
Proressor W. H. EccrLges, D.Sc., E.R.S. H. Bevan Swirr, AMI.E.E. (G2TI).
Hon. Secretary, General Committee : Hon. Members :
J. F. StanNLEY, B.Sc., A.C.G.I. Sik Oiver Lobpce, D.Se., LL.D., F.R.S.

SENATOR G, Marcont, G.C.V.0O., D.Sc., LL.D.

Editor-Secretary :
J. A. J. Coorer, Member L.R.E., Grad.L.LE.E., F.R.S.A. (G5TR)

Council :
GERALD MARCUSE (GZNM). G. F. Grecory, A.M.LLE.E., AM.I.M.E.
0. F. Brown, M.A., B.Sc. (GSPZ).
F. H. Hayxes (2DY). A. HamBLING, Associate [LR.E. (G2MK).
E. J. Simmonps, Member [LLR.E., F.R.S.A. H. DE A. DONISTHORPE.
(G20D). Sm
R. J. HieBgrp, Member ILR.E., F.R.S.A. T
F. A. Maver (G2LZ). J. K. HArLriweLr.
Tuos. Hesket, M.I.E.E. H. S. Pocock.
Past Presidents :
Aray A, Campperr Swinton, F.RS,, M.Inst.C.E,, ADMIRAL OoF THE FLEET S1R HENRY B. Jackson, G.C.B.,
M.LE.E., M.Inst. Mech.E. K.C.V.0., F.R.S,, D.Sc., M.I.LE.E.
Sig Oriver Lopge D.Se. LL.D., E.R.S. Proressor W. H. Eccies, D.Sc., F.R.S.
Vice-Presidents :
Major Basic Bixvoxn, O.B.E., MAA.,, AMI1LEE, Reng H. Kreiy, L.Sc.C., Member 1.R.E.
Lr.-CoL. TrE Hox. Stuarr P. Bouverie, D.S.O. CommanpERr F. G, Loring, R.N.,, M.l E.E.
SiIR Cuas. Bricur, F.RS.E. MInst.CE., F.R.AeS., Prorrssor E. W. Marcuanr, D.Se., M.LLE.E.
M.LE.E. Lesuie McMicuagL, Fellow [LR.E.
SioNeEY GEORGE Browwn, F.R.S., M.LLE.E. SiIR WiLLiam Nosug, M.LLE.E.
Carrain P. P. EckersLey, M.LE.E. ThHE Rr. HoN. Stk HENRY NorMAN, Bart,, P.C,, F.Inst.P.,
L GExgErar Ferrig, CM.G., LL.D. AMILEE.
Proressor J. A. FuEming, M.A,, D.Sc., F.R.S. Epwarp H. Swavennessy, O.B.E., M.LE.E.
L. F. Focarty, AM.ILEE., F.RS.A. Proressor Ernest Witson, M.Inst.C.E, M.L.LE.L.
Commaxper P. Hrieriseey, O.BE., T.D,, D.L.,, M.LLE.E. J. H. Reeves, M.A.
Fraxk Hore-Joxes, M.LE.E. FEARNLEY OwEN.
Proressor G. W. Ossorxy Howr, D.Sc., M.LLE.E. Mavurice CHILD.
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EAFLET FREE

RELAYS. Every Ham can make economical use of Relays. We have them to work off any
L.T. Battery or loud speaker current or on no current from 10/- to 15/-. Control
switches 6d., Pushes 8d. Auto plugs for LL.S. control 4/6. 8 point Lucas switches.
The famous Weston Relays are much below cost at 25/ - and work on a fraction

of a millamp. G.P.O. polarised Relays 45/-.

Our New Year Catalogue
Profusely Illustrated. Will

save you pounds. Send
4d. in stamps for a copy.

LESLIE DIXON »®gmrees S*--

Prices
from

For gour transmitter, choose

Green for safetY! ;)/;e ”f;‘eondenser preferred

World’'s experts.

ON'T take a risk with the condensers for your
transmitter. Buy those chosen by the leading
technicians throughout the world—T.C.C.

Condensers. The letters “ T.C.C."" on the case of a
condenser are a hall-mark of extreme accuracy and
utter dependability, Green—the colour of the I'.C.C's
case—is a symbol of the safety assured by the T.C.C.
Your Dealer stocks T.C.C. Condensers for Trans-
mitters in the range below.

- Condensers for maximum working voltage of 1500

peak value.

4 mid. 6"x6"x2"

2 mfd. 6"x6"x1"

1 mid. b"x8"x1°

.5 mid. "x8" x1"
Condensers for maximum working voltage of 2500
peak value,

4 mid. 64" x 6" x 8§"

2 mid. 64" x 6% x 4¢"

1 mfd. 6" x6"x2°

The type illustrated is the 2 mfd.—Max. Work.
Volts 2500 D.C. Price £Z 10s.

Advt. Telegraph Condenser Co., Lid,, Wales Farm Road,
i\.- -“;‘Oﬂl LOﬂdOﬂ, ‘Vn 3; (@ 991“
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Christmas Greetings.

We are unable to meet vou all, neither are we all
able to meet one another in order to exchange
greetings, so that this greeting might be taken as
one between each individual member and his fellow

-A Merry Christmas to all and a Happy and
Prosperous New Year to all and for the Society.
[t 15 regretted that we have not much space for
* Christmassy ' material in the BuLLETIN, but we
sincerely hope that each and every one will bear in
mind that the best Christmas Box which he can
give the Society and the movement generally is
one or more new application forms for membership
duly filled in by an applicant. We want more and
more new members in order to secure a sound
hnancial and representative position for the amateur
and the most certain method of doubling the mem-
bership 18 for each to introduce at least one new
member, 50 please don't forget to do vour bit for
the show during the coming holiday.

The British Empire Radio Union.

I'his Union 1s now well on the road to that stage
where 1t might be considered as being in existence.
A\t a meeting of the Council held on November
=1 1t was decided that in future our offices should
be regarded as the headquarters of the Union,
and 1n consequence you will have noted the altera-
t1ons on our cover and elsewhere. There mav be a
vague doubt as to our contemplated activities in
this direction, and accordingly we give a brief
outline of the ideas in the minds of the sponsors
of the scheme.

We have many hundreds of members scattered
over the British Empire, and in most cases these are
without any accredited representative to act on
their behalf when communicating with headquarters
on matters concerning policy, licences and organised
tests. Further, it has for a long time been apparent
that a determined lead was required in order to
ensure that the usefulness of amateur radio should
be concentrated and organised within the Colonies

~ Vol.3. No.6

and Dominions so that it has a central adminis-
trative body which can put into effect any matters
which affect the welfare of individual members
or the movement as a whole within the Empire.
It seemed natural that this Society, which has
developed from a purely domestic organisation
such as was the " Wireless Society of London "' into
a national concern, should now expand its activities
so as to embrace the widespread Empire and
represent 1t whenever amateur radio is discussed at
the Conference Table. Further, very useful work in
Empire wireless communication can be carried out
when conditions are such that proper arrangement
of experiments and tests can be carried out and
when the utmost possible freedom has been secured
for the mdividual experimenters.

With these things in mind it was not difficult to
loresee that sooner or later a British Empire Union
was inevitable, and we have now reached the stage
when we are on the threshold of a glorious achieve-
ment in the annals of amateur radio.

During the next few weeks circular letters will
be sent to all known radio enthusiasts in the
Empire asking the wvarious countries to appoint
representatives to act as Colonial managers and
explaming the broad scheme, and it is hoped that
by the time that the February issue of the BULLETIN
appears we shall be in a position to announce the
names of these managers and fuarther details ol
the scheme.

Washington.

On going to press we hear bad news from Wash-
imgton. R. K. Warner, of the A.R.R.L.., is not
generally given to pessimism but he finds cause to
feel so owing to the position in which the American
amateur finds himself as the result of a lack of
support by brother amateurs in other countries;
The reason is not hard to seek. Amateur .radio is
not yet capable of enforcing its will ,on the various
Government officials responsible for the adminis ra-
tion of the ether in the various countries. However
keen a few may be they are in the minority, and the
fact has to be faced i1n these days of International
Conferences and massed movements, the only
people who count are those who have banded them-
selves together and are able to speak with one
voice.

2
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At Washington the various delegates had received
their instructions from their admimstrations and
in no case do the delegates appear to have been
impressed with the importance of the amateur.
Hence the American amateur is losing concessions
which were once the envy and admiration of every
other nationality. We must see to it that in the
future we are strong enough to insist on our rightful
imnheritance in the ether. We sympathise very
deeply with R. K. Warner in the position in which
he finds himself, and it is hoped that ere long ways
and means will have been found to ensure a maxi-
mum of support from the British amateur.

J. AL

That Experiments Log.
By Huca J. B. Hampson (6]V).

Those members of the T. & R. who were able to
attend the Convention this year may remember
that the writer ad vocated a more extended use ol an
** experiments log "’ in which careful records should
be made by each experimenter of the results of his
own work ; and it is thought that no apology will
be needed if the writer atiempts to set forth in a
short article the reasons why such a systematic
recording of experimental work is desirable.

In the first place, then, we British amateunrs all
obtain our permits upon the grounds of various
experiments which we desire to carry out—we are
essentially an experimental society and not just
“ecommunicators.”” Hence both as individuals, and
as a Society, our first and foremost aim should
be to experiment. But of what use can our work
be to the progress of the art unless we take steps
to ensure that the conclusions which we form,
and the results of our work, are actunally given to all
who are concerned with the developments of
radio communication ! This does not, ol course,
preclude the right of the individual to safeguard
the outcome ol his own efforts by recourse to the
Patent Office, where any valuable discovery is
made. However, there 1s much of valune which
each serious worker may contribute to the general
knowledge, and which may not be, in iteelf, of
sufficient importance to warrant the cost ol patent-
ing—or, indeed, be even capable of patent.

This, then, is where our experiments log comes
in, and its object is twofold —(1) To furmish
convincing proof that the Bnirh amateur s
carrying out work of real value, and thus to sub-
stantiate our claim to reasconable bands in the
spectrum.  (2) To assist us by svstematic recording
of our experiments and conclusions, to form sound
judgments in our future work, and to give to ot hers
thie results of that work for their guidance as well.

The case for the experiments log being thus
established, how may it best be kept ?

in attempting to answer this question, the writer
does not pretend that the system which he will now
proceed to outline is the best that can be done.
He is sure it can be further improved, and merely
makes the following sugge:tions as being the result
of his own deliberations and as a ‘oundation upon
which to erect something even better.

{n kis own log the writer makes the following
entries of each experiment carried out (1) Date ;

SRS - - —

(2) object of experiment; (3) apparatus used ;
(4) description of experiment ; (5) conclusion reached.
The records thus made are frequently read over in
spare moments, and, where necessary, cross refer-
ences are noted in the margin to subsequent pages
which contain results that confirm or modify
previous conclusions.

During the process of turning over the pages ol
the log 1t will be found that fresh ideas constantly
occur to the mind of matters which require further
investigation. These are noted down in a back
page of the log, which thus furnishes an unfailing
source of fresh work and an ever-increasing inte; est.

[t will be found that if these suggestions are
followed the habit of recording all work done will
grow until the experiments log becomes an even
more treasured possession than the station log
itself.

In conclusion the writer would like to add that
the work of the experiments log i1s not compleic
unless the owner thereof regularly writes up the
most interesting extracts in the form of an article
for the BurLLeETIN, thus assisting {ellow members
and providing valuable technical articles for which
our Editor frequently appeals. An example taken
from the writer’s log will be given in a subsequent
issue of the BUuLLETIN—just by way of showing
how much his methods may be improved !

“UR QSB FB, OM,
DC ES STDIL.”

(H\.’ =0 Y \ﬁ

The radioese used as the title of this article i1s
the kind of report we all strive for, and are over-
whelmed with joy when we can attain and keep it.
To judge from the signals one hears on the 30-5C-
metre band, the majority of stations find the attain-
ment of a really good and steady note a matter of
extreme difficulty.

As this station has recently been rejoicing in
just those very reports which make glad the heart
of the enthusiastic operator, an explanation ol
the steps taken to obtain a pure and steady note,
with a single valve sender, may be of interest to
brothers of the key who are still struggling.

The equipment which gave the happy results
on 44 metres at G-3YM is as follows :—

Aerial.—'* Roof,” 65 ft.; down-lead, 25 ft. ;
single wire ; near end, 40 ft. hagh ; far end, 45 ft.
high ; No. 14 enamel covered copper

Counterpoise.—Single wire, 75 ft. long ; near
end, 15 ft. high ; far end, 10 ft. high; No. IS
phosphor bronze.

Circuit.—Balanced colpitts | senes feed.

Inductances.-—Grid and plate, each 12 turns
No, 12 silver-plated copper 3% ins. diameter,
spaced 5/16ths inch dielectric top and bottom
only. Aerial coupling coil 10 turns No. 18 tinned
copper wire, 3} ins. diameter, spaced § . A clip
is provided at the counterpoise end for tuning.

Valve.—Mullard O/50.

Power Supply.—Mackie 60-watt generator fed
from 18-volt. car type batteries. Actunal supplv
to oscillator 30 ma. 1,400 volts.

Filter.—2 microfarads capacity and two Ford
coil primaries in parallel.
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Gnid lead 100,000 ohms. wire round.

Tuning Condensers.—0.0003 double spaced.

Everything is built as solidly as possible, and the
inductances are raised 8 ins. above the base board.
The circuit 1s shown in Fig. 1, and the equivalent
" balance ” net shown in Fig. 2. A glance at
Fig. 2 will show that when the two sides of the
circult are correctly balanced the R.F. potential
at any given instance will be equal at the two points
marked " hlament negative’™ and “ C3." As
the grid leak, power supply and key are all connected
between these two points there can be no R.F.
loss through them and no radio frequency chokes
are required. The circuit will be recognised as
that described by G-351 in the February, 1926 ;
but G-5S1 did not explain how it worked. He
only recommended '* confidence."’

I'he sender was first worked with a back loading
resistance ; but this device means a considerable
waste of very valuable ** juice " from the accumu-
lators which are the foundation of the whole power
supply. Therefore the grid leak was increased
until a value was found at which the generator
showed practically no disposition to slow down
when the key was pressed. The value—100,000—
seemed rather high, and a bad development of
harmonics was feared : but several observations
on 22 metres by kindly brother * hams "™ shows
that the second, at any rate, is not present.

At this time the sender was being worked with
a Hertz aerial of the * Secretan ' type, and the
reports were almost always of a good and steady
“rac " note, though occasionally, with varations
in the tuning, the note would be described as
“ bad.” With this kind of Hertz aenal the aerial
coupling was tight. There was only 1 in. distance
between the coils.

About this time experiments were started with
erystal control and a change was made to the
harmonic tuned aerial. Also, in order to get some
control over the intensity of oscillation, variations
in coupling between the two inductances of the
oscillator were experimented with. It was then
found that if the coupling between the two coils
15 made sufficiently loose, the capacity of the con-
denser C3 had a very considerable effect on the
intensity of the oscillation. Eventually, for the
particular valve in use, a capacity of 0.0008 mf.
was fixed on, with a coupling of 3} ins. between
the coils. This reduced the oscillation a little and the
“revving'’ of the generator became even more steady.

It was now found possible to crystal control the
circuit ; but as no more lead could be put on the
generator, the crystal control wvalves, oscillator
and amplifier, were fed from accumulator cells.
The drain on a battery to give 350 volts was found
to be excessive, and attention was turned to the
single valve circuit again, with the i1dea of getting
an absolutely clean note. |

Here it may be noted that absolute balance
between the two halves of the circuit is an essential
of success, and therefore * efficiency ’'—1.e,, maxi-
mum aerial current for minimum input milliamps.—
cannot be attained by varying the grid inductance
tuning. This state of efficiency must be arrived
at by adjusting the grid leak, the coupling between
the inductances, and the capacity C3.

There is no drop in the feed milliamps at the point
of resonance, and therefore tuning must be done
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by means of some form of indicating wave-meter,
the point of balance being indicated by maximum
response. At 5YM the indicating meter is an
absorption circuit with a Neon tube indicator.
Practically, the wavemeter is set to the desired
wave-length, and the circuit then adjusted to this
point, with the aenal uncoupled.

Having the circuit tuned to the desired wave-
length the aerial coupling can now be adjusted.
Using the harmonic tuned aerial this coupling can
be very loose. With the circuit and aerial as
described, the best coupling was found to be between
5 and 6 ins., nine turns of the coupling coil being
In circuit.

With the circuit adjusted in the manner described
a very steady D.C. note is obtained, the only fault
being a slight key click heard only by stations
within about 100 miles. This is due to a minute
spark in “ break.” It is not heard by distant
stations at all.

Tuning with a Hertz aerial is just as simple
as with the harmonic type, as the resonance point
of the aerial will be known to within half a metre,
if not closer, and the wave-meter will be true to
within 1 per cent. at least. The oscillator is set
to the approximate frequency and final adjustments
can then be made for maximum transfer to the aerial.

With the * Secretan ' form of aerial (BULLETIN,
September, 1926), which is fairly flexible, no
difficulty at all will be found. At 5YM the
" Secretan "' aerial used for the 44-46 metre band
1s simply a single inverted “ L " 90 metres long,
coupled to the oscillator and connected to counter-
poise or earth as shown in Fig. 3. For the 33-metre
band a quarter wave-length wire is slung from the
main aerial and coupler and connected in the same
way.

Great trouble has been experienced in getting
a pure " 1).C.” note with either this or the more
ordinary form of Hertz with the resonance indicator
in the centre of the system. The trouble is that
coupling must be fairly tight. Experiments have
recently been started with the parallel ** Lecher
wire ' feed Hertz indicated by G20D in the
BULLETIN of December, 1926, and fully described
by Mr. M. Scroggie in Experimental Wireless,
March, 1927. This allows of a much looser coupling,

It has proved to be the most efficient type of
aerial yet used at this station; but there is still
difhculty about the quality of the note, though no
complaints have been heard as to steadiness.
Some reports of a “* D.C."" note are received ; but
most of them are of “ rac vy gud.” As nothing
in the oscillator has been changed, and the only
change is the aerial system and the reduction
of the aerial coupling from 6 ins. to 3 ins, it is
obvious that the note has been affected by the
closer coupling.

To sum up the experience gained: Steadiness
depends on the keying arrangements, on the aerial
coupling, on keeping the anode cool, on not over-
heating the filament, and on using a circuit arrange-
ment in which the discharge of condensers does
not cause chirp. Also, when a generator is used,
in keeping the power supply constant.

A "“DC.” note depends on the filter circuit,
when any form of generator is used, and on the
aerial coupling. Both steadiness and note can be
badly affected by incorrect tuning.

8
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Theory and Adjustment of a Transmitter.

By F. AuvucHTIE, G6AT.

Part 11.
OSCILLATION TRANSFORMERS.

We have seen that the output from the valve
must be transformed from 420 to 25 volts. Now,
firstly, no iron can be used in the core, because at
all frequencies employed for transmission by the
amateur, iron is quite useless magnetically, while
the losses in 1t become excessive. An air core
transformer must therefore be employed.

Every transformer takes what is termed a
magnetising current when its secondary is open-
circuited ; this current does not represent power
loss in the transformer, because it is out of phase
with the supply voltage across the winding. (This
assumes the resistance of the primary to be negli-
gible.) But this current has to flow through the
generator and causes power loss in the generator
itself, due to the resistance of the generator. It is
not practicable to reduce the magnetising current
indefinitely by increasing the primary turns because
resonance may occur within the transformer itself,
causing a host of troubles.

The magnetising current may, however, be sup-
plied by connecting a condenser across the primary,
of such a size that it just supplies the magnetising
current, leaving the valve to supply the power
component of the current through the primary.
(The current through an inductance and a con-
denser supplied from the same voltage are in oppo-
site phase.) When this condenser is connected the
primary is tuned to the frequency of the supply.
Commercial transformers are never tuned, because
the interest on the capital cost of a suitable con-
denser would be more than the cost of power lost
by leaving them untuned. All generators of com-
mercial supply frequencies have an extremely low
imternal resistance.

The transformer may then be made into an auto-
transformer by using a part of the primary as the
secondary winding also, i.e., the aerial is tapped
off a suitable number of primary turns. This
gives the familiar direct coupled aerial arrangement.

Unless the aerial happens to be working on its
fundamental wavelength, which is unusual 1n most
cases, it will have a high impedance, 1.2., a large
voltage is necessary to cause much current to flow
in it, and current is required in the aenal if we wish
to radiate power since its resistance is low. Note
that the voltage and current will be out of phase to
a greater or less extent according to the ratio of
impedance to resistance. This (out of phase) volt-
age may conveniently be obtained by putting an
inductance or condenser in series with the aerial,
and making it of a suitable value. When this 1s
done the aerial circuit is also tuned to the working
frequency.

1f the inductance used is too small we may increase
the voltage across it by increasing the current
through it ; this may be done without affecting the
external circuit by putting a condenser in parallel
with the coil. This gives the familiar parallel tuned
arrangement.
LoosE COUPLING.

We will next consider the case of loose coupling

18 much less.

where both primary and secondary are separately
tuned. See Ig. 1.

Visualise three fields :—(1) That through the
primary which does not link with the secondary ;
(2) That through the secondary which does not link
with the primary ; (3) That which links the primary
and secondary. Call these 91, 92, and g4 respectively.

The field g,, requires a current to maintain it;
this is supphed by the primary tuning condenser, as
already shown. Similarly, g, requires a current to
maintain it and this is supphed by the secondary
tuning condenser in the same way. ¢4 18 the link
by which energy is transferred from primary to
secondary. Note that if the secondary condenser
is omitted, the field through the kecondary 1S @g
only instead of 9 and g4, and since g, is much
greater than gy the E.M.F. across the secondary
This explains why both primary and
secondary of a loosely coupled transformer should
be tuned. In a tightly coupled transformer practi-
cally the whole of the primary field passes through
the secondary, and vice versa, 1.2., 93 1s nearly equal
to ¢;, and g,.

The condition for energy to be transferred from
primary to secondary is that g, shall bg in opposite
phase to the voltage across the primary, this field
g3 combined with g¢,, 1s the total primary field.
The effect of @4 then is to cause an increase in the
apparent resistance of the prmary. This means
that it will draw power from the supply generator.
This power is taken in the form of current from the
generator in phasé with the supply voltage. The
fiecld set up by this current is actually in opposite
phase to g, the net result would therefore be, that
the primary field would be constant and inde-
pendent of the sceondary current were it not for the
fact that when a load 1s thrown on the generator
the supply voltage falls due to its internal resistance.
The final effect, therefore, 1s that as load is placed
on the secondary, the primary voltage, and with it
the primary field, falls.

TUNING THE SECONDARY.

Consider now how the secondary may be tuned.
[f the equivalent capacity of the aerial (i.e., its
cffective capacity at the workmg frequency ; this
is very different from its *‘ static "' capacity measure
with D.C.), is of just the correct value to supply the
magnetising current, it may be connected directly
to the secondary. If it 1s too large, reduce its
equivalent capacity by putting another condenser
in series ; if too small, increase the equivalent value
by puttmg a condenser in parallel. There i1s no
theoretical preference for either arrangement.

(Concluded at foot of next page.)

'lt.l'
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The equipment at this station is very
simple and straightforward — my profession
demands that I may have to move my station
at very short notice, and of necessity it must
be so constructed that it can be quickly dis-
mantled and packed in a reasonable sized
box. About an hour suffices to stow the
equipment away ready for transportation
to any distance.

The transmitter is a Hartley circuit, with
parallel feed, one tuned choke coil is used in
the H.T. plus lead, a similar choke coil in the
negative lead does not appear to be an im-
provement, and only adds another control
to be adjusted. The circuit is very flexible
and stable, and works equally well on 29,
30 and 45 metres, three coils being main-
tained to suit the wave-length in use.
Filament chokes proved to be a great asset
and improved the over-all efficiency of the
set considerably.

The aerial, a half-wave Hertz, 13 metres high,
with a single feeder, i1s coupled directly to the
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Theory and Adjustment of a Transmitter.
(Contsnued from previous page.)

Note that with parallel tuning the secondary
current 1s greater than the aerial current, and hence
the losses in the secondary may be increased unless
the resistance of it is correspondinglv reduced.
With well designed coils and a parallel capacity of
not more than about 0-0003 mfd. there is nothing
to choose between the two methods from the point
of view of efficiency.

In the next article we will examine the problem
of the primary inductance, and with it the vexed
question of L./C ratios. We may state in advance
that if the loss resistance is indefinitely small there
1s nothing to choose in efficiency between high and
low I./C ratios. The problem therefore reduces to
choosing such a ratio which simplifies the design of
the inductance and condenser. By ‘ design
here, we include the ““loss " resistance factor of
the components.

Nofe Grid Leak removed when
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transmitter,
improved signals, and again adds further adjust-
ments. No complaints of local interference have

¥ vet been received,
RFC tests have been mad

[.oose coupling has not, so far,

WT 4 working within a

fraction of a metre of

P.C.J.]., and also

L whilst" the Indian

“7 BroadcastingStations

RFC 2 l have been working,

I | ONr- with negative results.

" I am Jucky enough

to have a rotary

transformer, and the

necessary  battenes

at my disposal and

my power supply
worries are nil.

— The receiver, a.

Usine Telephony, and key shorfed 3-coil  O-V-I, was

finally adopted after

many circuits had

been tried. A separ-

ate aerial 18 used for

reception, and dur-

ing the hot weather

a d-metre vertical indoor one is used ; experi-

ence shows that this is the best length for

reducing the ratio of atmospherics to signal strength.

Telephony has been tried using grid circuit
modulation, a first attempt a few days ago resulted
in fairly good telephony being transmitted to
South Africa with an input of 50 watts.

During the period January-May, 1927, with an
input never exceeding 65 watts, the following DX
has been achieved : All continents bar two on the
45 band, bar one on the 30 band, and bar three
on the 20 band. Of the continents not vet worked
on, the various band reports have been received
from two of them. Unfortunately the 20 band is

now forbidden, but T hope the restriction will soon
be removed.

The photographs show the equipment fairly
clearly ; the receiver is " boxed” to compete
with the dust, a most necessary proceeding. The
card on the door of the cabinet is my QSO list and

3 *



hows my “ Black List "’ of stations, those who
say they will QSL and don't.

The generator is housed in the large box under
the table to reduce noise when using telephony.

The modulation equipment is contained in the
box in front of the transmitter, the two-way switch
on the left permits two microphones to be used.

The transmitter valve is an ** Edison 100-watt,”
and the valve used as a grid-leak for modulation
an ‘‘ Osram L.S.5.”

No doubt severe and well-merited criticism will
be made on the equipment, but circumstances
dictate conditions, and to fulfil the conditions

efficiency must be lost.

Quartz Resonators.

Some Recent Devel spments in Quarliz Resonators

as Frequency Siandards, together with a few

Notes regarding Quartz Oscillators for Trans-
mitter Control.

By R. A. WEBER and A. S. FUSSELL.
(@) Quartz Kesonators as Frequency Standards.

The development of the quartz oscillator and its
various applications, particularly to the generation
and control of H.F. oscillations, has somewhat
overshadowed the not less important development
of the resonator utilising longitudinal vibrations.

Recent improvements in the technique of the
optical production of oscillators has given us crystals
of vastly improved performance as compared with
those available even a few months ago. For
instance, it is now possible to obtain crystals
capable of producing oscillations of the order of
3,000,000 per second without any associated
oscillatory circuit, 7.e., with a purely resistive load.
This opens up interesting possibilities, which are
referred to in the notes below., The main point
of the present note 1s to draw atteniion to the
parallel developments of the resonator. These,
while possibly less spectacular and of more himited
application, are, in the writer's opinion, of more
fundamental importance, as they have made pre-
cision frequency standards available for radio
engineers at a price which is not prohibitive.
Previous to their introduction the only standard
available was the Multivibrator. Owing to their

—_—
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initial expense and difficulty of maintenance,
these instruments are to be found only in
Government Departments and a few of the
richer Corporations. Apart from the special
case of the N.P.L.., where the Multivibrator
has been developed under ideal circum-
stances, accuracies of the order 1 part in
10,000 were the best that could be obtained.
Accuracies of a higher order than this can
now be obtained by means of specially selected
and mounted quartz resonators, and further
more, the initial expense incurred is only a
very small fraction of the cost of a Multivi-
brator, whilst there are no maintenance ex-
penses or other difhculties.

Cady's original research was devoted
largely to the longitudinal vibration of the
resonator, and both he and Dye, in his equally
important work, stressed the fact that the
longitudinal vibrations of quartz had a
greater freedom from temperature and other
errors than had the transverse vibrations
utilised in the oscillators.  Naturally it follows
that the former were the more suitable for use as
frequency standards. Unfortunately further re-
search has shown that the longitudinal vibrations
were by no means free from error. These have
been noted up to 1 part in 5,000, and, moreover,
the frequency errors were associated with alarming
variations in decrement. This latter point has
raised some doubt as to the value of the figures
quoted for the decrement by Cady, Dye and other
authorities. It may be mentioned, in passing, that
Dye has commented on the ddficulty in repeating
his observed wvalues until certain precautions in
mounting were taken and warm dry air was pumped
across the crystal. A considerable period of
research into the causes of these variations in
frequency and decrement has led to their being
tracked down and eliminated. The result is a
frequency standard of quite remarkable precision
and stability. Under a special arrangement of
mounting which the authors have experimented
with, the decrement is of such a low value (usually
of the order of 0.0001) that a circuit can be tuned
to within 2 parts in a million, and, furthermore,
remains absolutely constant. In other words, given
a source of sufficient accuracy, the period of the

crystal can be determined to this degree of
accuracy.
A short outline of the application of such a

standard resonator to a Multivibrator system may be
of interest, but before giving this, it may perhaps
be as well to outline the normal Multivibrator
method, which is as follows. A standard 1,000-
cycle fork is utilised to maintain or control the
frequency of a circuit very rich in harmonics.
This covers the band down to 20000 metres.
Below this value, the harmonic which produces
20,000 metres is utilised to control a second circuit
also rich in harmonics, and a further step is necessary
to deal with waves below 300 metres. It will be
realised that the system i1s very complex ; also the
exact determination of the fork period is a difficult
problem, as it is affected by load, temperature
and other conditions.

In the case of the specially mounted quartz
resonators under discussion, it can be stated that
the temperature coefficient is negligible, and once
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the period is determined it may be definitely relied
upon to remain constant, as it is not loaded in any
way by control. It is utilised as a reference
standard only, and, furthermore, the 1,000 to
10,000-cycle circuit is entirely eliminated., If the
short-wave band is desired, the second stage may
also be eliminated.

To indicate just one use of such a crystal, we will
outline the method of calibration of a sub-standard
wavemeter, range 300-600 metres, capable of being
read to 1 part in 3,000 and accurate to 1 part in
1,000. The standard crystal adopted had the
value 100,005 cycles. This represents the normal
closeness to a nominal value that a crystal can be
worked. In this case 5 in 100,000. Research had
shown that oscillatory circuits by suitably pro-
portioning the L/C ratio, choice of suitable valve,
etc., can be designed to remain constant to within
1 part in 100,000 for comparatively long periods.
It was this fact which produced the decision that
there was no need to attempt control by the reso-
nator. Such a circuit of the value 10,000 cycles
15 set up and utilised to drive a power circuit of
about 30 watts input. In this latter circuit there
15 no need to study stability ; in fact, rectified A.C.
is used to supply power to the valve, The output
of this circuit is fed into a harmonic producing
device which gives the whole range of harmonics
from 10,000 to a million cycles in steps of 1 K.C.
To tune the system to the resonator, the 10th
harmonic is tuned in on a closed circuit with the
crystal and a Moullin voltmeter across it, and by
this means the bottom of the Cadv ‘“ Crevasse ”’
determined. This can be done to within 2 parts
in 1,000,000, the fine tuning condenser of the
“drive "' being calibrated in cycles. The system
gives 50 readings over the range 300-600 metres.
Should it be desired to cover the short-wave band
a 300,000-cycle resonator is used, with a 30,000-cvcle
drive. This arrangement will cover a range down
to 20 metres.

In concluding these notes on resonators, it may
be said that an analysis of the probable errors
involved shows that an overall accuracy of 1 part
in 10,000 is easily obtained.

(b) Quartz Oscillators for Transmiltey Conirol.

A good deal has been written of late regarding
the use of quartz crystals utilising transverse
vibrations for transmitter control, so that a few
notes on their optical production and electrical
performance may be of interest.

During the last few years the authors have devoted
a large proportion of their time to the productiou
of quartz oscillators, and a study of their electrical
behaviour,

Much interesting data has been established, and,
contrary to general opinion, we have repeatedly
found that the best oscillators are not always
produced from quartz which 1s optically perfect.
In general, it may be said that there appears to be
very little direct relation between the optical
structure and the electrical behaviour of a quartz
crvstal. The production of a good oscillator is,
however, dependent to a very great extent on the
perfection or otherwise of the optical working,
and certain precautions must always be observed
to prevent stressing or straining the crystal during
cutting and working.

Ultra-Short
Wavelengths.

The works of short-wave transmitters is for the
greatest part experimental. This 1s the reason
why since a new problem asked by the technique
1s solved, one finds ever a new struggle to gain a
new world to discover.

In that way, after having worked on 200, 180,
100, 40, and 20 metres, the amateurs are now looking
towards shorter wave-lengths, from 10 metres
and below.

These waves show strange phenomena in their
propagation and reflection. It is quite certain
that till a wave-length of 7 or 8 metres, one can
expect a transmission very certain, if it is not reli-
able, no matter the place of the transmission ; in
other words, one can tell for these waves they have
the characteristics of 40-metre and 20-metre
waves (1.e. propagation through inert corpses,
neghgible reflection, ete.) ; ¢f. the tests of Lieut.
Malgouzou on 9 metres in 1923, who made a DX
of 60 kilometres (call OC9).

Below, one finds sudden changes ; with an equal
power the DX diminishes in considerable propor-
tions, the steadiness of the wave becomes so pre-
carious that it is nearly necessary to adopt a modu-
lated high-tension (raw A.C., interrupted C.W.,
etc.), reflection phenomena become apparent.
TI'he latter being the most important, I am to give
some examples of them.

B o e .

C-=-25 Kim--—-—-—>
Fig 1

It appears certain (tests of the Comm. Mesny,
of 8JN, 8DQ), 8PY, etc.), that these waves have
a propagation quite similar to light waves, that is
to say, they are in a position to be reflected by any
obstacle. We are then in presence of quite new
phenomena, not permitting (in the actnal state
of the technique of short-waves) a relhiable trans-
mission safe in the two stations can see each other,
all meteorological questions set apart, such as fog,
clouds, etc. It is to be remarked that the analogy
with the light waves is quite the same ; so, certain
days in Corsica, it is feasible to see the I'rench coast
though a straight line drawn between the two
places passes 180 metres below the sea level ; the
light rays follow then the globe's curvature. Com-
mandant Mesny, while experimenting a 3-metre
wave between Corsica and Toulon, was heard on
poth sides ; from that, we can assume that there is
really a strong analogy between the two systems.

To picture the reflection of these waves, here 1s
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the description of a test made by Mr. Mesny (Fig. 1).
The transmitting set, working on 3 metres, was
placed on the summit of the Eiffel Tower, and the
receiver went to a hill, 25 kilometres far, As it
had been thought, the operator placed in B received
immediately the signals; he got back on the hill
and noted a regular and progressive reduction of
the signals’ strength till they were extinguished at

C. All was done as if the transmitter was a lumi- -

nous source and the hill a mirror.

The tests of 8] N are pictured in Fig. 2, which
represents a field AB where one can see hills 1, 2
and 3. The transmitter was first placed in C,
and 1t was quite impossible to receive the signals
between E and F ; the transmitter going up to G,
the silential zone was reducted to EH ; placed in
D, it was only possible to pick the signals between
I and |, though the height of D was quite superior ;
that was because the transmitter was not near
the board of the hill, and that the waves were
obliged to ** go into the game '’ after having passed
upon a certain surface of ground, which augmented
the surface of the silential zone. And a last
argument in favour of the analogy of ultra-short
wave-lengths and light waves, an operator placed
m K was not able to pick up any signals. The
wave-length at 8] N was 5 metres.

Similar tests were made by 8DQ, looking in
advance on a chart the places where, logically, the
reception of signals would occur (places hidden by
hills, walls, etc.) ; in each case the ideas were found
right.

Reflection tests were made by the writer as shown
in Fig. 3, with a wave-length of 2.7 metres, and
call sign 8PY ; the transmitter was placed near a
wall, and the receiver in A. Though the two
stations can see each other, one would have thought
the signals to be strong; it was wrong, signals
were almost weak, probably because of the second
wall too near. Besides, the receiver placed in B
seeing not the transmitter heard the signals more
strongly, these being evidently reflected twice,
in £ and in F.

A curious thing was noted. While moving the
receiver from C towards D I noted the presence
of stationary waves along the wall! The effect
was soon discovered to be done by the presence
in the wall of wires of the mains, where the station-
ary waves were induced by the transmitter. When
an operator put his corpse between the transmitter
and the receiver the strength of the signals was
altered to a great extent.
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Lt is considered as certain that it seems impossible
to have reliable transmissions through obstacles,
and that the virtual seeing of the two correspondents
is a sine qua non condition of a good correspondence.

We can turn now to the producing of these waves,
[n principle all systems of transmission are good,
but one must look on them with great care, for here
we must remember that a centimetre more in a wire
can forbid the transmitter to ' perk " on 50 centi-
metres below.

HT+
=1
20000
000(

JU

After several tests the Mesny circuit was adopted,
because of its well-known ability to oscillation ;
it requires two valves, and the differences of internal
capacities in the valves can become troublesome
in the neighbourhood of 1 metre, for example ;
but for 2 metres and upwards 15 quite OK,

The circuit is shown on Fig. 4 and the transmitter
on the photograph. The grid coil had two-thirds of
a turn, with bare wire of 3 mm. ; the plate coil, with
flux inversed, had one-third turn of the same wire ;
the two coils were coupled tightly at 5 mm. ; their
diameter was a little more than 2} ins. No tuning
condenser was used to reduce as far as possible
high-frequency losses and damping.

It is not necessary to use a choke coil in the high-
tension circuit, because there is no high frequency
in it theoretically (middle point on the coil, Fig. 5) ;
practically, the nodal point may not be quite
identical with the geometric middle point because
of the inegal internal connections of wires in the
tubes ; for this reason one can put a slight choke
coil (15 turns) in the plate connection as well as
in the grid one.

But it is necessary to have a choke coil on each
filament connection ;: at 8PY each choke coil was
made by 13 turns of 1 mm. wire, quite rigid, each
turn being separated from its neighbour by 2 mm.

A glance at the photo will tell better than a long

Fig 5

article the manner in which the transmitter is
made. Note that, save the valve sockets, which
are the better towards proper capacity, there is not
an atom of ebonite in this transmitter : at these
very high frequencies the ebonite suffers from a
sort of internal -dissociation. 1 used personally
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4 sort of wood specially prepared, chemically
isolated after boiling in some cellulosic prepara-
tions.

The tubes were 20-watt affairs: it would have
been better to use low-capacity tubes (grid and plate
connections opposite), as I have done in my tests
on 0.9 metre, the high-frequency losses being
smaller ; nevertheless, in an experimental point
of view, the actual transmitter is quite satisfactory.

To see if the set oscillates one can build a Hertz
resonator in the following manner: Take a dull
emitter valve in order that its sensitiveness may
be quite high, and short-circuit its filament by haif
a turn of 1 in. about, wire bare or not. Approach
slightly the resonator of the transmitter’s coils ;
if the set oscillates the filament must glow.

Lo measure the wave-length on which the set
oscillates, the best method is to use Iecher wires.
Mount two wires of about 10 yards long so that
they are parallel, isolated at one end and connected
to the other by half a turn (Fig. 6). Couple the
transmitter with that ‘‘ coil,” and drive smoothly
on the two wires a * bridge " made by a small

lamp, whose each connection is prolongated by a
bare wire 8 ins. long.

As Lecher wires are saturated with stationary
waves, when passing to maxima of intensity, the
lamp will glow. It is only simple to measure the
distance separating two successive glows, which
represents half a wave-length.

For all the tests made in the laboratory no aerial
was used, in the fields the Lévy aerial was used with
success ; a strong coupling is not recommended,
for it causes the set to cease oscillating ; the opti-
mum distance was found to be about 10 ins.

The receiver was a Weagant system, which proved
to be the better ; of course, it is necessary to use
very excellent materials ; the tuning condenser,
shielded and quartz isolated, had a maximum
capacity of 0.1/1000 ; the grid coil had half a turn
of a little more than an inch in diameter ; and the
plate-coil two-thirds of a turn two inches in diameter.
These valves must not be counted as steady,
for they will be different for other condensers
than the one I used. The detector tube had been
established especially for the tests, with special
connections for grid and plate, and a UV-199
filament. The detection condenser was air-isolated,
and the resistance, a vacuum affair, obtained
by the cathodic bombardment principle.

The receiving aerial may be any piece of wire,
about 10 yards in length, connected to earth ;
the receiver is coupled very slightly to the aerial.
In some cases one can put his aerial in a box :
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while in all my tests the receiver was put on the
foot-plate of a motor-car, the co-called aenal being
the metallic chassis.

My new tests are now going towards the wave-
lengths inferior to 1 metre ; the circuit is quite
different as the difficulties are also very much
more superior. These will be the subject of my
next article,

HeNnry PIRAUX.

NU-8CFL.

Radio station NUSCFL is located at 433, S. 17th
Street, Columbus, Ohio, and is owned and operated
by Mr. C. C. Justice. — .

The transmitter uses a Hartley circuit with
550 volts of chemically rectified A.C. on the plate
of a CX310, and is operated in both the 20 and
40-metre bands. The antenna is a Hertz.

The receiver is a ““ Schnell ** with 2 stages of L..T.
amplification.

S8CFL is an O.R. S. and does a good deal of
traffic handling, but also finds time for DX work—
Belgium, France, Uruguay, Mexico, Porto Rico,
Dominican Republic, Cuba and ships at sea have
been worked and SCFIL. has also been heard in
England, Spain and Australia. _

Reports will be welcomed and all cards will be
OSLd.

“¢ Quartz.”

A handy book of reference by A. Hinderlich, M.A.,
price 2/6, obtainable from the Publications Depart-
ment, is well worth having. It contains a deal of
information on piezo-electric effect, which 1s n-
valuable to those who are seeking knowledge on
this subject. including circuits and a handy
Bibhography.
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The Valve as a High-frequency Power
Amplifier.

By GZHK.,

This is my acceptance of SKU’s challenge for
criticism that he made at the Convention. 1 shall
make several shocking statements and endeavour
to uphold them.

I must first dispel the idea that the wave form
of the voltage impulse given to the anode circuit
of a valve, by the valve, has any serious relation
to the wave form in the radiator. The wave form
of the voltage impulse is in most cases of valve
oscillators or efficient amplifiers an approximation
to a tnmangle, thus, Fig. 1. Now this wave form
may be analysed by fourier series into an infinite
series of even partials, in continually dimimshing
amplitudes.

A A XA A 1
A, —, —, —, —, egtc. — (sin 2n - q-)
2 4 6 B8 2n

Should we now cut off the tops we shall get the whole
series of partials. It is extremely difficult to keep
to the pure amplification scheme and in any case
even if one does, the maximum efficiency is in the
neighbourhood of thirty per cent., as used in the
P.A. stages of 5GB. To those who think they have
made their amplifier on the perfect wave form
principle let me suggest that they should listen
to their harmonics first before boasting about it.

To get back to the sheep, making the grid excita-~
tion larger than that necessary to make the vertex
of the triangle touch the saturation emission does
not increase the voltage impulse on the fundamental
but merely increases that on the odd partials,
which are the ones to avoid. When considering the
harmonic question the mode of excitation of the
aerial must be known. In that most generally
adopted as being most easily susceptible to calcula-
tion, I refer to the current fed half-wave variety,
coupled with a coil in the centre, we musi have volts
at the ends and no volts in the middle. 1If we
generate in the valve only the fundamental and
even partials the aerial will accept the fundamental
and have nothing to do with the even partials,
The danger of harmonic radiation is only appre-
ciable when the coupling between the aerial and
anode coils is too tight.

In the perfectly general case of a loaded aerial,
the aerial will resonate at the frequency of the
fundamental of the loaded combination and at
several higher frequencies none of which are integral
multiples of the fundamental. For this surprising
statement I must refer the reader to an article on
the subject by P. K. Turner, in E.W. some years
ago. As the valve only generates integral har-
monics a loose coupled aerial, loaded by inductance
and /or capacity will not resonate to them but may
be forced by them if the coupling is too tight. In
general therefore one may say, forget about the wave
form, as the tuning circuits and the aerial look after
that except in extreme cases of tight coupling.

Now I want to introduce to these pages a form of
valve diagram which is most useful when power is
the chief consideration—I mean the anode current
anode volts diagram (Fig. 2). Take the case of a

valve with a pure resistance in the anode circuit
and H.T. battery of Vo volts across the lot. As
the current in the valve is increased by vanation
of Vg, the voltage on the anode itself is reduced by
the extra drop in the resistance and the curve
traced out is the straight line VoR,, VoR,, VoR,,
depending on the value of the anode resistance.
Suppose instead of having a fixed resistance we had
a tuned circuit, which as you all know, acts as a

high (but not indefinitely high) resistance at the
frequency of tune, and arranged our grid bias and
H.T. volts so that the conditions were represented
by the point A on the diagram. Now this circuit
has no D.C. resistance so there will always be Vo
on the anode plus the alternating component of
voltage across the tuned circuit. We thus have
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These are the Condensers that

Experts Use.

RIPAULTS

are mounted side by side, not one behind the other.
This results in added efficiency and enables one
to save quite an appreciable amount of back of
panel space, as well as keeping cabinet size down
to the minimum.

RETAIL PRICES.

Double Gang ..-0005 476 0003 45 -
Triple Gang ..-0005 60 - 0003 57/6
These prices include Slow Motion Dials.

RIPAULTS LATERAL ACTION
CONDENSERS

Three are used by Percy W. Harris, Editor of the “ Wireless
Constructor " inhis “STRAIGHT LINE FOUR,” described
in the Christmas Issue.

Two are used in the “ ALL WAVE TWO," fully described in December 3 issue of
“Amateur Wireless,” RIPAULTS Lateral Action Condensers were chosen for
inclusion in this remarkable two-valve set, which, we understand, has logged on
test no less than nineteen stations, all received at loud-speaker strength.,

It is an acknowledged fact that Lateral Action principle as developed by RIPAULTS
ensures extreme selectivity with hair line tuning, thereby enabling one to readily
separate stations working on almost identical wave-lengths,

RETAIL PRICES :

0005 18 6 0003 176 00025 176
These prices are for Square Law or Expﬁ:ﬁntinl Law, and also Include Slow Motlon
a s.

GANG CONDENSERS

USE LARGE BATTERIES.—In * Popular Wireless " issue dated December 3, 1927, Percy W. Harris, M\I.LR.E., who is no
doubt well known to most readers of the T. & R, BurLLeriy, has an interesting article on H.T. ECONOMY, with the sub-heading

*“ How long should the H.T. Battery last ?

Here 1s an extract which s most applicable to the type of batteries mentioned below :—
Extract: * Use Large Batteries. The biggest economy of all, of course, is making sure that one uses an adequate size of

high-tension battery for the set to which it is connected.

small size of high-tension batteries.

The larger sizes are more expensive as to first cost, but much cheaper in their

A set that has three or four valves is very extravagant to run on the
COSL per

hour.” Is it not better to have a 15/6 battery which lasts, say nine months, than a battery at 7/9 which only lasts three ?

GENUINE

LECLANCHE

s s Lo B L A L

RIPAULTS SELF-REGENERATIVE H.T. DRY BATTERIES
are super in construction and of exceptional capacity. They are
supplied in Standard, Double, Treble and Quadruple Capacities.

All readers of the T. & R, Burreriy should apply for Ripaults
Free Chart on the * right choice” for your set, and the “ life "
of the Ripaults H.T. Dry Batteries, which give 509, longer service.
Write for Chart R/T, and also for Illustrated Leaflets on their
Lateral Action Condensers.

RIPAULTS LIMITED, *"“*.6%0x Nwi™"*

—
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the possibility of a higher potential on the anode
than the H.T. alone. The tuned system will have
a definite impedance which we may call Re, and
this Re is equivalent to the R in the previous
diagram, the difference being that for different
values of Re the curve swings round the point A
instead of some point on the base line. Here we
get the flattening out mentioned by 5KU, but I
must insist that no amount of anode resistance
will straighten out a crooked characteristic. Con-
sideration of the lumped volts characteristic should
be enough to convince anyone that the straightness
or otherwise of a characteristic is a function of the
current at the point to be considered. The DES
class, for instance, becomes straight at an anode
current of 5 milliamps and the other conditions
make no difference. Now then, referring to the
figure (Fig. 2), so long as we don't excite the grid
too much, the mean anode current will remain fixed
at the chosen value represented by A, The anode
volts are also fixed ; so the D.C. power supplied is
equal to Va X Ia.

What now is the A.C. power? If we assume
an excursion on the curve of B to C about the
point A, we have the A.C. volts are AD at max.
and the current BD, and these are in phase
so the A.C. power is represented by the area of the
triangle ABD. The D.C. power is represented on
the same scale by the rect. AEOF. We see that the
efficiency is not exactly high. How then may we
improve it? The line SS!' represents saturation
of valve, so we can’t go above that, though of course
as this is a power amplifier we can do what we like
with the excitation and just consider anode circuit
conditions by themselves to begin with. Let us
make ABD as big as we can ; it will be equal to
ASE (Fig. 3) (and we must for the moment keep the
negative side intact). So the power is now half
AEOF, and the efficiency is now 50 per cent., and
this is all we can get. Even so we have not
thought of grid current and so for pure amplification
the efficiency is much less than 50 per cent. Well,
this sort of thing is very nice for the 5GB stuff but
15 poor business for the DX merchant if he will
allow himself to be so called. We must do some-
thing to increase the D.C. to A.C. efficiency. Sup-
pose we remove the negative side of the excursion
and pass no anode current for half the cycle. The
A.C power is now half the area ASO (Fig. 4) and the
D.C. power is Va times the current. The current
is the mean of half a sine wave whose peak is equal
to the emission of the wvalve considered. The
current under these conditions is one over pi of the
s, The efficiency is now

Ac X Vaxls =
28 i X Va x Is

78:5 per cent. is no mean efficiency, although I
know I shall be told of efficiencies much greater,
actually obtained, I must say that anyone who
gets 70 in the valve is not doing at all badly.

We must now examine our working and the
diagram to find out how to run the valve to obtain
this efficiency. To begin with the valve must be
biased to pass only a very little anode current at
no grid excitation, and the given anode volts. Five
milliamps is about right to allow for the effect of
the bottom bend of a DETIL.

Now for the external load. This must have impe-
dance equal to the resistance that would pass a

w7

T T —

current Is with the given H.T. across it. This
load is in the form of transformer with the aerial
load direct on the secondary. The aerial resistance
is about 80 ohms for a straight vertical wire operat-
ing at its natural wavelength, and the transforma-
tion ratio required is made up of two cals of fixed
turns ratio and wvariable coupling to alter the
magnetic leakage and hence the effective turns
ratio. The approx. turns ratio is given by

V 80 x Ls Va
. a RE = —
Va Is
but it is advisable to put twice as many turns on
the secondary and make up in a looser coupling to
avoid capacity to the anode coil. Next we want
to know the value of the grid excitation and this
can be found by looking at the diagram. Draw a
line through S perpendicular to the fixed grid volt-
age lines, and measure the length as far as the grid
voltage line through Vo, the given H.T. volts.
The bias may be read off at the same time, On this
method we can actually calculate the requirements
of a valve, and know what its efficiency 1s going to
be. There are one or two interesting points brought
out clearly by this treatment of the valve. For
instance, increasing the anode volts requires a
loosening of the aerial coupling to get maximum
efficiency with a power which is greater in the ratio
of the anode volts. This follows from the Va over
Is and external load equation. .

I think it may be taken that the valve is working
at its most economical point. Although a higher
efficiency may be obtained by still further biasing
the valve, the output as well as the input goes down.
At the same time a greater excitation of the grid
will be necessary and a larger bias battery, both of
which are increases in expense, and the only actual
objective gained is efficiency while the actual power
output has dropped. ; _

In conclusion a word a two on the practical side.
For tuning :— |

(@) Detune amplifier anode circuit.

(b) Reduce anode volts of P.A. to less than half
and tune the excitation unit for maximum
anode current in P.A. ey

(¢) Tune anode circuit of amplifier for minimum
anode current. - |

(d) Put on full H.T. and again tune for minimum.
This should be very little greater than the
anode current with no excitation ; if it is there
15 something seriously wrong. _

(¢) Finally loosely couple aerial and tune aerial
for maximum in the anode. Then Increase
aerial coupling until the anode current has
risen to one over pi times the total emussion.

At 2HK the measured excitation is 230 volts.
The anode volts 800 and the power input 55 watts,
[t was expected to obtain a slightly higher anode
current, but the deficiency is satisfactorily explained
by allowing for the failure of the grid to reach its
maximum potential owing to the charge acquired
when positive. For those interested L give the
last frequency doubler and P.A. circuit in use at
2HK. Notice the condensers tapped on at equal
numbers of turns on either side of the earth pomnt
of the coil. The amplifier circuit is properly
neutralised as witness the key in the frequency-
doubler H.T. The biased current is 8. milhamps,
the excited, 15ma., and the loaded anode current,

68 milliamps.
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Think 111
before you buy
Terminals

Brass terminals are almost things of the ** Stone
age ' in these advanced days of wireless con-
struction. The difference between them and
EELEX Treble Duty Terminals is astounding.

Below are 9 reasons why it will pay vou to get
EELEX Treble Duty Terminals,

TREBLE-DUTY
TERMINALS

With Plain Top
3d. eackh.
(T2LN).

HERE ARE 9 DIFFERENCES

1 Designed to secure 5. Nickel-Plated ter-
as firmly as held in minal. i

& vice, spade, pln o o). ino Tab.

ortag, plug or just
bare loose wires. 7.Sfandard EELEX
fittings,” inter-

2.Plugs can be se-
changeable.

cured at top or side
8. Cost no more than

of terminal.
3.36 varicties of in- any other nickel-
plited terminal

dicating tops, -+
with indicating top,

Red, — Black and

also inWhite,Black,
Blue, Green, Red 9.Chosen by leading
and Yellow, designers and

4.Slotted stem to manufacturers, and
save soldering in- millions being used
ternal joints. by amateurs,

Amongst Eelex specialities for transmitting and
serious constructors, Is a very useful.

ELECTRIC SOLDERING IRON
"'1“"*H' 1 "'"""'""

{2, The very latest and most efficient soldering iron

. ; Obtainable. Every coastructor should posscss

h one. Complete with flex and adapter to plug

i into ordinary lamp holdir. As illustrated 21/-

s e€ach. Lighter model 13 6. Please state voltage
when ordering.

- . . (. Ee— A o — e — T . . O ..

' I
Drop a Postcard NOW for catalogue G81
of all Eclex Wireless Accessories to; .

e My i e i e e e

J. J. EASTICK & SONS,

Eelex Works,
118, BUNHILL ROW, E.C.1,
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“Break-in.”

By G2ZC.

I am prompted to pen a few lines on the subject
of break-in, firstly, on the suggestion of 5GW, and,
secondly, because from my own experience I am
quite convinced that a large number of British
hams either have never tried it or are not aware
of the great advantages it carries with it. To
those who know about it and who use it, this article
may appear unwanted, but the remarks in it are
addressed to those who have never known the joys
of a real BK (SO, and only to those. To begin
with, the term break-in means that if two stations
are in communication, one is able to break-in on
the other, at a moment's notice, and stop the
operator who happens to be transmitting, so as to
draw his attention to something, without having to
wait till the end of the transmission. Let me just
give one or two instances. A. and B. are having
a QSO, with A, on the key, and suppose a word is
missed by B.—A.'s wave suddenly alters—a par-
ticularly bad atmospheric comes along—I. wishes
to explain to his OW he is just coming to bed—or
in fact anything turns up so that B. wishes to stop
A.'s transmission—this can instantly be done if
both stations are using break-in. The method, in
simple words, is just that if B. puts down his key,
A. hears him whenever his key is up, and stops his
transmission at once to see what B. wants. Now
the operation in many cases is very simple and as
my own system is perhaps the simplest of all, I
might just quote it. At 2ZC I use two distinct
aerials. Outside I have my transmitting aerial,
and use one of 70 feet indoors and at right angles
to the transmitting aerial for receiving. As I use
accumulators for my H.T. supply, L have no ripple,
magneto click, and other local QRM so that all I
have to do is tune in the station wanted, switch on
my transmitter H.T. and L.T., retune the receiver
(owing to the alteration of H.T. supply as H.T,
supplies both receiver and transmitter) until signals
are up to strength, and then all is ready for a BK
0SO. May I just explain how this is done, and for
example L shall imagine 1 wish to work S5GW
(with whom I have had several BK workings). I
start and call 5GW in the usual manner, and sign
off with '* BK.” 5GW then starts to call me, using
“BK " after his call, i.e., *“ 2ZC, 2ZC, 2ZC, de,
SGW, 5GW, 5GW—BK.,"” which i1s an invitation
for me to BK him whenever I have tuned him in.
I proceed to tune him, and having got him, put
down my key. From my original call he knows my
note and stops, and then the QSO proceeds, one
station breaking the other whenever necessary for
repetition or any other cause. Another station
starting up (QRM), even if of a similar note, can at
once be spotted, as a pause is made, and when it is
found to be QORM only, and not the other station
breaking-in, the QSO 1s continued. The point, of
course, is that whenever your own key is up the
receiver 1s tuned to the other station, and if his key
goes down, then you just stop to hear what he
wants, The system used by S5GW is different, inso-
much that he uses one aerial only, having a small
switch in the aerial, and signals are received even
when on the transmitter, by means of capacity, and
it works splendidly. In the simplest words I have
tried to outline the great advantages of BK, and I
can assure those who can use it, but do not, of the
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wonderful saving of time, as it saves lengthy calls,
repetitions, or what, to my mind, is the worst of
all evils—to be asked for a full repeat owing to
QORM at the end of a long and detailed report !!
L am sure all hams using BK will be only too pleased
to demonstrate its usefulness to anyone, and I for
one will be very pleased to ‘ break " any ham who
cares to QSO me, even just to show its efhcnency.
or if he cannot break in to me, to let me “ BK"”
him. I hope before long to hear nearly every G
station intimate ‘“ BK " in his call, and this short
and simple article may help to bring this about,

Ravr Timues TRavgsrien
"B Descry Soma

R.F. Chokes.

By N. C. Smrta (SYX)

A perfect R.F. choke would be an inductance
with no self capacity. It would then offer infimite
impedance over a wide range of frequencies, Actu-
ally no inductance can be made possessing no seli
capacity. The efiect of this self capacity is to tune
the choke to some wave-length. Now if the ratio
of capacity to inductance is small, the choke will be
effective over a fairly wide range because the
resonance is very flat. The self capacity of a
solenoid is roughly proportional to the radius of the
coil, and so if one wants little capacity the coil
should be wound on a small diameter former. The
gauge of wire used will obviously depend on where
the choke is to be used—filament chokes must be
wound with thick wire, whereas chokes only required
to carry a few milliamps should be wound with thin
wire., A choke that is too small behaves as a
capacity and is worse than useless ; thus a choke
must be wound to an adequate size if it is to be
effective. Tt is not a good policy to go to the other
extreme and wind on hundrcds of turns in the belief

" the more the better '’ because the chokes may then
have a number of * dead spots.”” These may cause
curious effects on the tuning, and may let R.I.
energy escape to earth. The best policy 18 to wind
the R.F. choke just a little larger than necessary.

When 5Y X transmits on 45 metres two chokes are
used in the H.T. leads. These are wound with
32-gauge D.C.C. copper wire on a 1” glass boiling
tube, the winding being about 4" long. They are
however on the large side and about 37 of winding
will be ample. On the 23 metre transmitter the
H.T. and grid leak chokes consist of 60 turns on a

” specimen tube. These will just choke on 45
metres. The filament chokes are wound with
24 D.C.C. copper on 17 boiling tubes and consist of
50 turns. They have a combined resistance of
about 24 ohms, and so, using an LS5 valve, there
will be a potential drop of 2 volts across them :
hence the filament is supplied with 8 volts to com-
pensate.

When building the 23 metre transmitter at SY X
considerable care was taken to reduce the losses
to a minimum, and the R.F. chokes were given a
considerable amount of attention. The problem
was to test the chokes and see if they were satis
factory. Since the function of the R.F. choke is to
hold up R.F. volts, they were tested by connecting
each in turn across the plate coil of the transmitter,
thus placing a considerable R.F. potential across
their ends. The transmitter was mitially adjusted,
with no aerial load, on 23 metres, to minimum
input, when the R.F. voltage across the plate coil
was considerable. When a good R.F. choke was
connected across the plate coil, there was no notice-
able change in milliamps input and no detuning.
From the former it 1s supposed that the loss was
negligible, and from the latter that the self capacity
was also negligible. A bad choke made a notice-
able difference to the milliamps and tuning. This
was not considered to be a good test as the chokes
were not to be used across the plate coill! How 1s
one to test the R.F. choke in the place 1n which
it is actually going to work 7 There is the neon
lamp test, but this is not applicable to QRP since a
neon lamp needs a considerable voltage to light it.
However all the chokes on the transmitter when
tested with the neon lamp showed that the R.F.
voltage fell off as one proceeded down the choke,
and the glow ceased before reaching the end. How-
ever the chokes might still be leaking even if the
neon lamp did not show it. The tests that were
finally applied were to touch the ** earth '" ends of
the R.F. chokes while the transmitter was in action.
This should not cause a burn, neither should the
milliammeter show any change in milliamps when
the end of the R.F. choke is touched. A more
sensitive test is to set the receiver to some loud
harmonic or overtone of the transmitter so that the
beat note can be heard. without wearing the 'phones..
If the note does not change when the “ earth *’ end
of the choke is touched the R.F. chokes are really
excellent, but if the note changes much the choke 1s
faulty. This latter test can be recommended to
QORP stations since poor chokes are, as a rule, very
difficult to detect.

Some Experiences, Amusing and
Otherwise.

No doubt all transmitters have had some funny
experiences. In the hope that others will
open up a bit here are a few. First, the
otherwise. When you put both hands into the
middle of a transmitter make sure youn have
switched off. Once upon a time, the writer,
working in a noisy room, went to change a choke
and couldn’'t hear the generator working. Result,
a dead short through both wrists and held there
till the filament of a 15-watt wvalve blew, The
family said it sounded like a dog in pain. It
certainly felt all that.

Next. In a mad moment and in search of the
demise of a spacing-wave it was decided to key the
H.T. plus. Result, using a certain form of modu-
lation with the mitre earthed the right knuckle
touched the key ; further result, 1,000 volts smack
on both hands. Next thing remembered, the
dining-room table isn't soft to the small of one's
back, and it was eight feet away! The man at
the other end wondered what was up.
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There is such a thing as a high frequency burn.
On 10 watts it lets you know it. On 70 or 80 it
1s really hot. Key your aerial or counterpoise
and grab the metal of your key by mistake and see.
Better still, shift the clips on your inductances and
admire the lovely fat spark jumping to your fingers.
In America some hams are said to gauge their
H.IF. current by the burn they get. Don’'t do it
1f you use series few unless you have a coffin all
ready waiting.

Ever had a tube blow up? We have had about
five of 'em. A 30-watt tube with 1,000 volts,
25ma on it. Thought it was a firework. It went
lovely colours and crackled like a squib. It really
took some courage to switch the thing off.
A sister valve went the same way, only worse,
within a week. | heard of one ham though who
MELTED the plate of a 250 watter! Some juice.
The prettiest thing I have seen was a 50-watter,
run at 75 watts for a month, go on strike and give
up the ghost.

Apart from the fact that five of the best went west
in five seconds it was really funny. The rainbow
only has a few colours, but that valve brought the
ultra-violet and ultra-red into the spectrum and
then some. Anyway it made us shield our faces
while we switched off. There wasn’t time to toss
for who should do it, so we both did the same thing,
took cover and grabbed the switch.

Ever had your mast come down in the middle
of a pretty bit of DX ? It's a grand feeling '
Just been called by an A, and the mast at the house
end broke and mixed up a big four-wire flat top
with a seven-wire counterpoise. There was a gale
blowing and that same gust took down five trees
on the main road and blew a man off his bicycle
in the village street. That's an absolute fact.

Now for the other side. I think the palm, bun
or cocoanut must go to a Continental station.
Picture my salad days, 180 metres, I think, with
a Welsh address of 15 letters, only three vowels
in it, and two of 'em diphthongs. One solid hour
trying to drive it in. Result, im-
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a fit of mental aberration or what you like to call it,
one fetches out the old set and goes up to 440 (not 300
not 500, but 440-L5!). One Sunday morning for
the sake of old times, idle curiosity or devilment.
I don’t know which. Hence the following, on fone,
of course (a key isn’t much use on 440 it seems. Hi !)
Distance about 25-30 miles as the fly crows or the
flea cries to its young. After half an hour of
listening to a tortured gramophone which ought to
have been drowned in the ark (or at birth, if pos-
sible}), and having given the necessary reports,
(sugared, usually), with great restraint. Preamble
as usual, ad b, and sundry “‘ Hellos.” ‘' Well, OM,
your fone is very good. What is your power and
how are you modulating /7 It's excellent. Over,
etc.”” My reply: “ Ten watts from M.L. Where
arec you and what are you using,” He: “My
address i1s so-and-so (which I knew) ; am not sure
of my input, using choke control, etc,, etc.” My
reply : “ Using absorption control ; easiest I know
of and first time on 440 for twelve months. Ten
watts input fm MIL,” and the worthy man comes
back : “ You know that modulation is no good for
any distance ; take my advice and use choker control
or you won't get outside your own COUNTY !'!! ™
Give me a reviver, someone. In the last 16
hours we had been QSO North and South America,
Australasia and French Congo, 75 watts, I grant
you, but what does that man call “ any dis-
tance,”” and has he altered a thing since 1 heard
him first about 34 years ago / And has he still got
the same old records 7 It sounds like it.

Still, I suppose he's happy. He doesn’t have to
drag out of bed at an ungodly hour for the fascina-
tion of finding out why Z’s and A’s come in when
Yanks won't, and vice versa. He doesn't worry
why Heaviside invented a layer, or why some nights
44.5 goes over where 45.5 won't. He doesn’t get
jammed out by commercials and he certainly doesn’t
suffer from Continental raw A.C. amateurs. He
has the enormous satisfaction of telling his pals
not to osculate : so let's leave him to it.

patience, nearly temper, desperation ——
and the following: “Sa OM I can-
not help the name of the beastly
place.” Reply : “ I do not understand
English swear words., VA.” Well, who
wouldn’t laugh ?

An Australian calls you. You give
him “ OK but ORN and QAM vy by
BZ. PSE (SZ,” and the fathead gives
you a S00-word commercial message
that was in the papers the evening
before. Half of it absolutely jammed
out. What's the great idea ¢

Next please. A Continental station
jamming on 34 A and spreading badly
with raw A.C., knocks you off a Z and
says: " You are QRMing someone or
other, please QSY.” You tell him
(instead of getting ratty), you are .2
offt your wave, give him wait and OSY
2 of 1 metre. Then “ Sai OM. You
are jamming () and A badly, using raw
A.C. and spreading badly.” He comes
back: “ You are a very gentleman,
tks, etc. Will QSY.” He does so for
two mins. and then comes back and
jams again. What can one do? In

Direction Finding at the Radio Research Board.
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Q.R.A. Section.

As this is the last issue before Christmas, I would like to take
this opportunity of thanking all those amateurs who have so very
kindly supplied me with information for publication in this Section
during the year, and to wish one and all a Very Happy Christmas,
and an F.B, DX New Year.

I have received a communication from Japan to the effect that
amateurs in the land of * Rising Sun and Cherry Blossoms ' are
at last being licensed, and the calls allotted are JXAX, JXBX,
JXCX, ete. Japanese amateurs all belong to JLAR.L. (Japana
Amatora Radio, Ligo), and communications for members of this
Society can be sent to Shigeo Shima, member of the Executive
Committee, J.A.R.L., 45, Yakanawa Minamicho, Shibaku, Tokio,

Japan.

*. ]. Barnett, AM.LEE,, AM.LRS.E., ex AM-VS2AC, is now
in England. He says he would very much like to hear from experi-
menters in short-wave work, especially from those amateurs who
claim exceptional DX with one-figure watts. His temporary address
is ¢/o 18, Park Road, Blackpool.

I.. J. Hughes, the Radio Correspondent for ‘“ The Times," of
East Africa, writes to know if British amateurs have heard Vv
or FK-3MS, usually testing nightly between 18.30 and 10.00 G M. T,
on 37, 34 or 28 metres. If so, will they please forward details to
Box 318. Nairobi, British East Africa. He also states that * The
Times of East Africa” will willingly forward QSL cards to FK
amateurs where QRA’s are unknown,

At the time of writing these notes, 1 hear that, through unavoid-
able circumstances, there may be a little delay in the publication
of the R S.G.B. Call Book for 1928, I can assure members that the
lists are very full and up to date this time, and [ trust that they
will be found worth waiting for until the New Year,

Q.R.A’s Found.

BV J.—Lieut. E. T. Wamer, R.N,, R.N. College, Dartmouth.

EB-4QQ.—Alex. Berqueman, 17, Rue Fontainas, Brussels (not
Saint-Hilles, as previously given),

EG-AXA.—Army Wireless Station, Catterick Camp, Yorks.

FE-A1ES.—Corpl. E. W. Corbett, No. 1 Wireless Company,
Polygon, Cairo, Egyft. : _

FE-AIWT.—Sergt. N. A, Norcross, No. 1 Wireless Company,
Polygon, Cairo, Egypt. _ : :

E]-7X0.—L, Lederer, Gunduliceva 3, Zagreb, Yugo-Slavia.
(OSL under cover. Inf GOYL.)

G.

2AXA.—IL A. G. Cole, 174, Broomwowd Road, Clapham Common,
S.W.

2AZI.—B. W. S, Challans, 1, Baltic House, Balham Hill, S.W.12,

9BCM.—A. L, Clare, 13, Macmillan Street, Rochdale, Lancs,

2BRI.-D. D. Marshall, 41, Kelvinside Gardens, Glasgow (Inf
GC-5YGL.

ZBUW.—W. C. Roe, “Minydon,"” Ridgway Road, Fambam,
Surrey,

2BXC.— Battersea Grammar School Wireless Saciete*. St. John's
Hill, Clapham Junction, SSW.11, (Hon, Sec., B, W. 5. Challans,
2AZ1.)

2BG.—G. R. Silverthome, 4, Kimberiey Road, Six Bells, Aber-

tillery, Mon.

5CB.—Capt, K. E. Hartridge, 52, Westbourne Terrace, W.2.

5BR.—G, L. Brownson, ** Bryning," Hale, Cheshire.

SHN —R. S. Holden, 115, Glenwood Street, Belfast, N. Ireland.

GBB.—H. Brabrook, 381, Court Lane, Dulwich, London, S.E.21.

6GC.— 1. G. Carlson, 28, Johnson Street, South Shields.

6HK.—]. H. Harker, 31, Ruskin Avenue, St, Giles, Lincoln,
(Trausmits on 23 and 45 metres, and welcomes reports.)
(Inf G6AH.)

61Y.—C. 1. H, Joyee, 9, Campbell Street, Paddington, W.2,

6L1.—A. E. Livesey, Stourton Hall, Horncastle, Linecs.

6LR.—L., A, C. Lawler, 67, Lucien Road, London, S.W.17.

GLT.—Portable transmitter for car, belonging to G6QB, L., H.
Thomas, 33, Harpenden Road, W. Norwood, S.E.27.
—A, H. Broomfield, 54, Harbut Road, Battersea, London,
S.W.11.

6PF.—L. Parfitt, "‘\"ﬂt'ﬂrlt?}':" King Street, Abertillery, Mon.

6Q1.-—~H. J. Humphries, Garrick House, 7, Elmwood Road, Herne
Hill, London, S.E.24,

GUN.—A. E. Watts, 58, Woodside Avenue, Highgate, London, N.6,

6YF.—C. P. Allinson, 88, Barrow Hill Road, St. John's Wood,
London, N.W.5.

GW-19C.—C. R. S. Pennefather, 8, Adelaide Terrace, Summerhill,

Cork.
CHANGE OF QRA.

2APW.—Now The School House, Moreton, near Oswestry.
5CB now 52, Westbourne Terrace, London, W.2,

GAU now Nether House, Ranmoor, Sheffield,

SMYU now Welin, Horndal, Sweden. (Inf GOBB.)

CHANGE OF CALL SIGN.
2AWK now G "
ZBPI now GHGR.
BRS12 now GG6UN.
BRS35 now GG6BB.

CALL SIGNS RELINQUISHED,
2WC by H. Bannister, but 2WB still retained.,
5BR by R, H. Smithies.
6GC by H. H, Burbury.
6PA by Lieut. H, O, Pargeter,
=BZT by G. G. Livesey.

QRA's WANTED.
GOBT,

#2, York Road,
Burv, Suffolk.

TMBA, SATOIL.

Patents, Royalties, and Licences.

(Concluded from p. 16, November issue.)

Further points for consideration and determina-
tion between the licensee and the licensor are the
questions of prosecuting or defending any infringe-
ment actions or proceedings for the revocation of
the patent.

In the case of the grant of a licence in respect of
a patent owned by two or more persons, it is
necessary for each co-owner of the patent to be a
party to the licence, otherwise the licensee may
be successfully sued for infringement by the
co-owners who were not parties to the licence, as
in the case of \Whitehead & Poole, Ltd. v. Sir James
Farmer & Sons, Ltd.

A licence to manufacture or use a patented
invention is required by the Patents and Designs
Acts (Section 71) to be registered, otherwise it
will not be admitted in evidence in any Court,
unless the Court otherwise directs.

Recruiting Month.

With this issue of the BUuLLETIN we present to
each member a copy of our handbook entitled
“What is Amateur Radio.” Our reason for this
1s twofold. First, we would like vou to read the
book yourself so as to make yourself familiar with
our aims, objects and activities, after which we
would ask you to pass this to a friend interested
in radio, with the request that he should also read
it and consider becoming a member of the Society.
Do all you can to secure for us at least one new
member during the next month and we shall be
more than grateful. '

It is hoped that this idea will meet with a ready
response. Remember that every single member
can help us and the movement in this, and that
we are now asking you to do that long promised’
little bit for the Society. If we can get one from
each member, then we shall be mm a very strong
position, but do not commit the usual fault of leaving
it to the other man to get the new member. We
can do with every member wou can introduce.
It is the only way to enlarge your magazine and
secure a strong position for the amateur in British
Radio. May we rely upon you to do your bit ¢
We think so. Thank you.

MAKE THIS RECRUITING MONTH A SUC-
CESS AND REMEMBER THAT AT CHRISTMAS
YOU WILL BE IN TOUCH WITH PEOPLE
WHO ARE MOST LIKELY TO JOIN US 1F YOU
APPROACH THEM.
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Trade Notes.

We have received from the manufacturers of
“EKCO " products particulars of their excellent
high-tension units and units in which are embodied
devices for the obtaining of L.T. and H.T. current
from the mains supply.

The instruments are ofa fine grade of workmanship,
and are nicely finished. Model M1 for D.C. mains
1s a neat and compact model, -and 1is in the form of
an enlarged adapter to plug into the electric light
fitting, the dimensions being 3" » 2 approximately.
The electrical characteristics are such as to be
suitable for one- to three-valve sets.

Model C2 provides 60-120 volts for H.T. supply,
and L.T. current for 3-, 4- or 5-1-valve filaments,
and grid bias at 1-5, 3, 51, 6 and 9 volts respectively.
It is contained in a nicely finished metal case, the
size being 107 x7"x4", and is complete with
milliammeter.

Messrs. Mullard Radio Company have placed on
the market a fine example of workmanship and
design in their new low f{requency resistance
capacity coupling unit,

On test the unit gave a good straight amplification
curve with absence of ' background "’ and {re-
quency doubling. This latter appears due to a
special filter embodied in the unit to keep the high
frequency component away from the low frequency
amplifier. The unit sells at 17s. 6d., and is designed
for speedy mounting and connecting, the various
components being dust and weather proof.

Book Reviews.

“ Rapio ¥or THE MirLriox ' has reached us and
we are thoroughly interested in this journal which
should be a great impetus to the valve selling
business so far as Mullard "Valves are concerned.
It is published free of charge but is honestly worth
a shilling a copy to the recipient.

“ ProNeErs oF WIrReLESS,” by Ellison Hawks,
F.R.A.S. (Methuen & Co., Ltd., price 12s. 6d.), has
proved very fascinating reading. Mr. Hawks has
taken us back to 100 years B.C. in order to start us
on the story of the evolution of wireless and the
whole book is so brimful of readable anecdotes that
we have no hesitation in saying that it will prove
to be one of the most popular of historical surveys
that the electrical industry has ever known. Fur-
ther than that it is readable by the non-technician
who cannot fail to learn much from its pages. The
modern amateur pioneer will do well to read it in
order to realise the vast amount of work that has
led up to the efficient apparatus which he is now
able to use in his peregrinations in the ether.

There has not been sufficient time since the
publication of the November issue and the writing
of these notes to judge whether there is a widespread
demand for this service, but already the following
stations have sent details for indexing at the
Bureau : —GI6TB, GI6MU, GI2CN, GI6JA, GI2WK,
GI6HI, GI6QD, GIZBB, G6UO and G2YU. Most
of these are members who received details of
“CB" from me personally before the November
1ssue was published.

L intend to publish a list of the new adherents
each month, and L hope that members will accept
the publication of their call-signs in lieu of a personal
reply, as this Bureau is run in a few spare moments
of a busy day.

I also intend to publish the titles of a few problems
from time to time, and ask for volunteers to do
work on them.

The indexing of problems is done by a modified
decimal index system which permits information
to be obtained rapidly.

I suggest that the tone system of reports on:
(OSB should be more used by British amateurs,
as it 1s much neater and quicker than the usual
“ur sigs de wid hum slite QSSS "' sort of thing.
Here it is :(—

T1=AC raw 25 and 50 cycles.

T2=Musical AC.

T3==100 cycles AC, and non-filtered AC.

T4 = Badly filtered RAC.

IS5=Almost DC, well filtered, but unstable
note.

T6 =Almost DC, well filtered, but stable note.

I7=Pure DC, but unstable note.

T8==Pure DC, stable note, but not similar to T9.

T9=Crystal controlled DC.

For telephony, EARI1 suggests in Journal des 8,
the following :—

I'1 =Carrier wave unmodulated
F2=Very rough.

F3=Some words, now and then.
F4 = Difhicult to understand.
F5=Not clear, bad modulation.
F6==Modulation fairly good.
I'7=Modulation good.
F8=Modulation very good.
F9=Modulation perfect.

I think these are worth a serious trial.

L have now got assurances from GISMO, GW17C,
G2YU, G5TD, G2FB and GI6TB that they will
not work any raw AC, while GSYX and G6TR
exempt certain sharply-tuned AC stations.

All communications to this Bureau which require
an answer by post must be accompanied by a
stamped envelope.

Here is the address again :—59, Marlborough
Park North, Belfast, Northern Ireland.
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Special Notice to Area Managers and Others.

In accordance with the unanimous decision of
the Second Annual Convention of the Radio
Society of Great Britain, held September 30—
October 1, 1927, the following i1s the procedure
to be followed in future when reporting for

these columns :—

Each report furnished by a member will be
written on one sheet of paper and shall consist of :
(1) The call sign of the station reporting ; (2) the
programme of the station as regards lines of experi-
ment and objects; (3) results of recent work.
Special note: The total number of words is not
to exceed 27 for each member, and such details as
number of OSO’s will no longer be published.

The object of the Notes 1s to keep 1n touch with
one another members who are mutually interested

in certain aspects of the work.

Those Area Managers who do not possess a
typewriter are requested to write clearly.

London Area.
By G. A. Exiter (6YK),

The new style of reporting seems to have disheartened some of
the mem as ts this month are very scarce.

I should like to g}oint out that quite a lot of information can be
imparted on even 25 words, and as we want space in the * BoLr "
for articles that are of interest to us all, we must try and keep
within bounds. Please do your utmost Lo report regularly and let
us know just what you are doing.

By the time these words are in print we shall have had our third
area gathering, and I hope it will be as suceessful as the previous
ones %ave been.

No Northern Division reports are to hand, and I have just
received information that friend Clarricoats is in Barrow-in-
Fumness on business, which, deubtless, accounts for their absence.

Eastern Division.

By 6LB,

GLB is busy with his Zeppelin feed Hertz aerial tests,

He is carrying out tests regarding aerial coupling and QSS

reparatory to QSYing to 23 metres, In the reception line he
Eas heard Australian stations ZME and 2ZFC in daylight on the

valve,
6UT has now got his Hertz aerial to function on 23 metres, and

asks for reports on his sigs. on this wave-length, He recently
enjoyved a visit to 2NU. e

OLL finds his 8 metre toy very fascinating. He has not yet
QSO'd on this wave-length, beyond schedules with 6TA, but hopes
to do so when a few more stations climb down there. (A chance

for some of the fone merchants.—46LB.)
2BXM reports a blank month. We regret to hear that 2VS

has bad a long illness, but are glad to hear that he is getting wel.
again. All East London stations wish him a very speedy recovery

Southern Division.

By 6PG.

2A1 has been using 14 watts on 45 metres C.W. and 150-200
metres 'phone, grid control. His best result on 150 was 50Y,
of Chelmsford, who gave R3. Power at present is from D.B.'s,
but he is hoping shortly to instal a mangie.

6BB has been trying to find an aerial which will skip into NU,
but without luck so far. He wants reports from G stations after
dark—usual hours 23.30 onwards on Saturdays and 23.00 Mondays
and Wednesdays, Best QSO’s for month: FMS8JO (R2-3),
FMERIT (R8-9) and NI2SH (R4), using 6 watts R.A.C.

5BQ has been rebuilding from L. C, Hartley to T.P.T.G., and
has also been testing with aerials on 45 metres.” A third harmonio
one gives the best consistent results. He 15 still waiting for a
play!:_nate or two on 9 metres,

ZNH reports that conditions on 20 metre band have been very
bad, so he went back to 45 metres for a bit. Best QSO's for the
month were: 10Z and 8 NU’. A schedule is being kept on 00
metres with 60T, Input generally about 40 watts,

608 has been using two different aerial systems and finds the
shorter gives a smaller *“ skip ' than the longer. Both give the
same strength in Morocco, but nowhere else. Although reception
has been very good he finds it quite impossible to raise NU with
cither aerial,

=CB reports best results for month as being : EU (R5), EA (R7),
FM (R7), these being new countries ; also Faroe Isles (R7), using
O watts from mangle,
~ 2ZWR has been experimenting with a 46 foot aerial and 22 foot
indoor counterpoise very loosely coupled to T.P. T.G., and has also
been trying to obtain a good note from a mangle, Results generally
have been good, '

2BWR has built the T.P. T.G. receiver described in the ** Bull
for February, 1927, and reports that this works well on a short
indoor acrial and counterpoise, He thinks it is improved by
omitting the grid leak. He is now studying the code, as he does
not wish to remain three letters, He has also introduced a new
member. F.B.,, OM!

2HP now has the A.C. mains in and will be on the air shortly.
He would welcome information on rectification, as his ** Chemmy
recs '’ refuse to form or are a long time about it. Reports will
be appreciated, particularly giving QSB, etc. He will be on 45
metres and on # metres on Sunday mornings.

ONK bhad a week-end visit from ED7MT, when the transmitter
was altered to a Hartley with apparently good results, EUIIRA
p.-‘»i._l:cria) being worked on 4 watts, A 5d§ is being kept with
12CN with a view to studying skip effects. Tests are also being
made with a chemical rectifier.

6PG has been trying various circuits and has come to rest on a
T.P.T.G. Tests are now being made on various forms of aerial
systems with a view to applying the principles of the best to a
new und d aenal to be made next ing, Reports from
any distance will be welcomed. Waves : , 45 and 90 metres.
Times : Week-days, after 23.00; Sundays, after 08.00,

_ Reports are scarce this month, possibly owing to the new regula-
tions, probably because the rest of the gang are either hibernating
or dead. Please note that reports may now be sent on or before
the 15th of the month. Jump to it, OM’s

Western Division.

By 6YK.

6HU is rebuilding for C.C. and wants reports. Has had an RG
report from Lithuania with 2.5 watts T.P.T.G.

6Y K has been off the air gettimg an 8 metre set and C.C. working.

ZMS has worked a few Yanks, getting quite good reports.

Northern Divisicn.
® By 6CL.

Reports are sparse this month, for some unknown reason. Why ?
Come on, you fellows—you are allowed 27 words to tell your tale.
See to it before December 15.

Star station is OPP. Using 180 accumulators (max. 4.3 watts)
has been QSO FM, EP, EU, E] and EE for first time, Congrats
to QRP from QRP!

5GO has had domestic QRM, but will be QRYV in December.

OUN is if the midst of it! He is starting on 45 metres with a
Hartley, Experiments with V.F.H. are made,

6PN, using C.C. 45 T, had a good month, EP, EA, EE,  E]J being
added to countries QSO'd.

His *‘ pet " crystal has fractured so R.A.C. comes back for a while,
QE%IYIQ is busy at 5SW, but has sent in a useful list of short wave

H's.

2AXL has been mlluog?' with his efforts to get a radiating licence.
He has rebuilt his R.X. and built FEPY Mesny. He is still
experimenting with four electrode valves,

D is now in the area and has done a little work on 150-200.

2AX had a good month. He has tried fone on 45, using 5-8
watts, and had excellent reports. _

Reports are wanted from distance stations, QRV all momings
from 07.00 to 08.00 G.M.T. No reports from the high-power gang,
but presume their reporting days are past, The Tottenham gang
also scem to have gone out of business,

6CL had several interesting QSQ’s with Eric Hogg in Iceland
(NI2SH). A battery of 200 volts Hellesin cells have been in-
stalled, and it is hoped good reports will be received. Rebuilding
going on.

Southern Europe cannot be worked from 6CL., Why ?

Visits : 6BD, 5IV, 6YK, 6NK, BRS13 1o 6CL, 6CL to 60QB,
2AX and 6PP,
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Northern Notes.

Arca Manager: S. R. WriGgHT (2 DR).

Where have you all got to this month 7 Particularly Yorkshire
and Lancashire. It would appear that there is some doubt as to
how to turn in the reports in the new form. You would see from
last month's BuLLeTIN the method, so let us see a good showing
next month, please.

Conditions this month have been very erratic, but there have
been some excellent DX nights,  One Saturday, November 5, was
certainly the best according to reports. NU's were all RS to 4,
and 2XAF was making the loud speaker chatter on a couple of
valves, It is not often one hears NU's jamming each other, but
the noise on 40 metres that night was a positive chatter,

Yorkshire.
(Reports to 2DR by the 14th,)

5SZ 15 continuing aerial experiments and having some rather
peculiar results.  Perhaps some dope for the Burreriy will result,

HUS is still rebuilding, having changed his OQRA. Have you
notified H.Q. of this, OM ? He expects to be busy before these
notes are in print,

6XL is still QRT, but the transmitter has been rebuilt, and a
transformer is awaited.

2DR has been QRT owing to heavy pressure of business. A
grid meter oscillator is being constructed with a view to some aerial
experiments in conjunction with 55Z, and gear for fading experi-
ments is nearly complete. A

GO0 is at present trying out a Mesny circuit, using an mput of
20 watts, with the object of comparing it with various Hartley
circuits, Has done good tests with 1st, 2nd and 3rd district NU's
with 8 watts on a Hartey, ORP set 1s being rebuilt for 23 metres,

OWD is experimenting with a chemical rectifier, and is testing
on a } wave Hertz with an input of 1§ watts to a P.M.2,

6D R, on 45 metres, is doing good work with America on 10 watts ;
23 merres will shortly be tried here. Someone is using GDR's
call or one so similar that it is being mistaken for 6DR,

2Y U is trying experiments on 23 metres, and is finding difficultics
in finding people to work with, One NC has been worked on this
wave.

Will any hams who are interested in holding a hampest please
write to 6WD, G, A, Woods, Castle Bey, East Parade, Harrogate ?
Lancashire and Isle of Man.

(Reports to 8XY by the 12th.)

20OV states he is also busy with acrial experiments, and it would
appear that this subject is receiving the attention of many experi-
menters,

For somne unaccountable reason, SX Y has not sent in any reports
this month, so Lancashire is missing this month, 20V's report
reaching me direct.

Notts, Derby amd Lincs.
(Reports to 6MN by the 12th.)

BRSUT reports very little doing on the 20-metre band this maonth.

2ABA has been trying absorption Keying methods, Lost his
401-ft. mast in the great gale, but logged OASES on the lead-in wire.

2ADC, —Nothing to report.

6AH is carrying out low power tests with about half a watt,
and is alzo working nightfall tests with 5KU, GI-6WG and 2B1,

GMN is still trying out the Zepp. tvpe Herlz aerial, and has re-
built the transmitter to a tuned plate and grid cireait,

6000 has had trouble with AC reports using pure DC input
and finally traced the trouble to a faulty condenser. A half-wave
Hertz voltage-fed tapped direct to the grid coil is being tried out.

BRS34 reports better conditions towards the end of the month,
You seem to have an mteresting receiver,  What about a diagram
and a few words for the BuLrenin, OM ?

BRS45 also found conditions better at the month end. Has
altered receiver to get down to 12 metres,

BRS103 has nothing to report.

H)T is away at Varsity, so is QRT pro tem.

The following failed to report : -21X, 2VQ, 5BD, DM, 5KW,
50D, 55P, BRS4, BRS108, ZBPA.

A ** Hampest "' is being held i this sub-arca on November 26.

Cheshire and N. Wales.
(Reports to 6TW by the 12th.)

250 having completed some months of tests on the current-fed
Hertz, as against the voltage-fed tvpe, 15 now tabulating the results.
More dope for the BuLLeTin, He is glad to work schedules with
any ham.

BRSY8 has little to report, having been QRW business.

6TW has carried out various tests on 45 metres and is experi-
menting with leakage of variable and fixed condensers at certain
temperatures,

D is working under difficulties with a QRP set in “ digs,”
and findds results none too easy to obtain,

Northumberland, Durham, Cumberland and Westmorland.
(Reports to 2AI1Z by the 12th).
GGC (ex-BRS44) is experimenting on the angle of propagation
of the ultra-short waves. He is at present working on 8 metres.
I' iz working with 6GC on 8-metre transmission and reception.
Someé 23-metre work is also being done here. |
6YV has nothing to report.
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_ There is a dearth of reperts in this subgrea this mearth 2xd als
in the Cheshire sub-arca. Revrctle idlimiip, sul see mirigpus

and worry them for reports,

Irish Free State Notes.

By 11B,

Very few stations have reported this month, and, as these had
not apparently seen the recent decision as regards the subject
matter of Area Notes, [ have had to make the necessary extracts
from the reports as received. In future it will be understood that
any stations not mentioned have failed to report.

128 and 13B have nothing special to report, having been busy
with the work of the W.S.1. Temporarily off 23 metres and working
45 metres only from 128,

14B is transmitting on 45 melres, using a small indoor :erial,
and would welcome reports on his sigs.

188 is working chiefly on 23 metres, using tuned plate tuned grid
circuit and getting gocd reports from NU,

14C has butlt a C.C. transmitter, but is not vet satisfied with
results.  He would be glad of reports from stations hearing him.

17C is getting excellent DX on 23 metres, with § to 9 watts,
Would like DX reports on his 45 metre sigs.

11B 15 stll concentrating on obtaining data for skip distance.
Would welcome detailed reports from stations under 1,000 miles
distant on his sigs. between 20.00 and 24.00 GM.T.

We bhave to welcome a new G.W. station, call sign 12D, His
QRA is 5. Bourke, 11, Eglinton Road, Bray, Co, Wicklow,

Northern Ireland Arca Notes.

Novempegr, 1927,

5N | 1s carrying out erystal control tests on 32 metre band, also
occasional 'phone tests on 45 metres.

6YW has put up a new C.F. aerial with greatly improved results
EUOR was worked with old aerial (2 feet high at free end), and signals
have been reported in Iceland with new one.

ZAFD s now SHN ; 10 watts, C.W. and "phone, 23, 45, 00 metres.
Present input 2 watts, New aerial to be erected shortly ; reports
welcome,

21T has been on 28 metres and found conditions not good outside
QS0 with NU 1, 2, 3 and 8B districts and South Africa. Tests
with half and full wave V.F. Hertz's indicate half wave better,

WD has got going again on QRP after summer QRT ; power
transformer under construction.

S5HY has nothing to report ; QORW rebuilding.

6BMG has made a good start on 45 and ) metres,

GMK,—No special tests, but Egypt worked on 10 watts.

SMO.—About to start on rectified A.C., and will be glad to
receive any dope on chemical rectifiers.

6TB.—Too QRW for transmission tests; receiver rebuilt and
reception much improved.

G6HI1.—Tests on effect of weather on skip distance on 45 metres ;
reports wanted from any distance over 100 miles.

2BB.—Tests onaerial coupling ; finds strength and note improved
with loose coupling,

2CN.—Tests with V.F. and C.F. aerials on low power; has
succeeded in getting steady note from hand generator and finds
Eum?mn conditions improved lately.

601 has started again after long QRT.

6WG.—Consistent low power work with hand generator ; several
more Americans worked.

6MU . —Occasional aerial and other tests on QRP and QRO ; new
motor just installed. WNP worked at 1900 AM.T. on 32 metres,
with five watts at 60-70 per cent. efficiency.

Scoitish Area Notes.

Area Manager: 5YG.

Contrary to expectations, October proved to be a vervy poor
month, at least as far as Scotland is concerned, and judging by
reports received, conditions have been very “ patchy,” Total
‘ fade-outs "' at unusual times have been fairly prevalent, and
the writer had the unique experience one particular Sunday of
failing to log signals from a single British station between the
hours of 06.00 and 23.¢0 G.M.T. (This has since been confirmed
by other observers.)

[ much regret to intimate that owing to serious illuess and a
pending operation, 6KO will be silent for some considerable time.
*“ Joe ' suffers badly from an old shrapnel wound, and this it 15
which has rendered him temporarily hors-de-combat. [ shall look
after No. 3 District myself pending his recovery, during which
period all correspondence and reports should be forwarded to me
at Glasgow,

I have to acknowledge visits from 2VX and 2BRI (a new member).
0. 1 District (by 2WL).

2FV.—After struggling unsuccessfully with a fundamental
aerial, it bas been abandoned, and in November an aerial operated
on one of its harmonics will be used.

ZWL.—QRT at present, QRW business.

0XQ.—Very little done in October owing to holiday, etc., QRM
transmitter and receiver are both to be rebuilt in November prior
to making use of 23 metres. |

5ST.—Still located in London without transmitting gear. Can
recommend a cheap and good A.C. charger to anyone interested,
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5¥YG.—~In October efforts were made to overcome effects of
fluctuation of aerial load with a fair amount of success (thanks to
6JV). Hertz and Zepp acrials will be investigated in November
and December.

6N X.—Experimenting with various types of transmitter coils.
Has got across to Labrador for the first time since changing his
aerial system six months ago.

OWL.—On 23 metres minimum distance Q50 Denmark, maximum
NU 0th District, Both R3 with 10 watts input. Programme
unmediate future: (1) Relation of barometric depressions to
DX ; (2) distribution of signals from a honzontal aerial on 23
and 45 metres. ' G " reports desired relative to 23-metre trans-

missions,
No. 2 District }by 61Z). '

2AP.—Results mostly negative ; few Q50’s, but bothered with
QRM. Next month will be devoted to rebuilding receiver with a
view to cutting out local QRM (GKR about 200 yards away).

61Z.—Business QRM in October. Expecls to resume in
November,

2BQK.—Had pleasure of visiting 6CX, 5JA, 6TY and 2ZXY
while in Leeds, also some DX from 2XY's station,

No. 3 District (by 5YG pro tem).

25R has been carrying out tests on 23 metres, but complains
of difficulty in obtaining reports on this band. Tests will be
continued during November.

6 KO.—Laid aside by illness, and not likely to resume prior to
January, 1028. (Very sorry, OM, and wish you * all the best "
for a speedy recovery.—HYG.)

BRS71.-—~Nothing done during October, but concentrating on
S/W telephony reception in November.

No. 4 District (by 2TF).

2TF finds all his spare time taken up at present with training
AAIF ops, in respect of instructional exercises,

Z2BFQ.—QRW Varsity in October. During November wlll
be experimenting with aerial insulators (resistance and breakdown
voltage—wet and dry).

South=West Area Notes.

Area Manager: G. CourrteExay Price (20P).

I am anxious to meet all the members of this area, and suggest
that we hold a dinner or supper at some fairly central spot such as
Bristol, Bath, Taunton or Exeter. As this notice will not be in
vour hands until the middle of December, 1 am afraid that it
cannot be arranged before January or February, but I should be
glad to heay from all those who support the idea, and at the same
time please let me know what your views are on a Conventionetle
at Easter or Whitsun. You will appreciate that before 1 can
make any further announcement I must have a certain number
of names who will do their best to attend, At the same time
(which should be as soon as possible) please let me know which
place 15 most convenient and on what date and time.

There was only one repoert last month, hence the absence of
Area Notes. Stations in this area seem quiet, and I hear little
activity.

2GW is now at new QRA and is busy on acrials,

5FS is ervstal-controlled on the usual waves and hopes to be
on 8 metres ere long.

SMU 15 installing 300 volts H.T. accumulators,

5PH.—Yes, 1 am delighted to accept reports from 5. Walces,
and shall probably be visiting Tenby pext summer when [ will
endeavour to pay some calls.

6] K, now winter has arrived, has given up road DX, and by
this time will be in full swing again. Reports visits to SMU and
GCBWLL.

0UG.—~No report this month. Last heard of, ** Not going well.™

Lastly, I hope you will all have a jolly Christmas, and 1T wish
you all good wishes for the New Year.

——tTav ] Tov
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6Vl His WIS OUTFIT IN A BATHROOM ! ThLS
COMBINING DX WITH CLEANLINESS HI'!

December, 1u27.

Midland Notes.

Area Manager: H. |. B. Hampsox (6]V).

This month is the first of the new style reporting. May [ ask
sub-area managers to help me by seeing that their reports are
made in accordance with the details on page 18 of November
BurLemis ?

The first number of the Wolverhampton Society's monthly
paper, " Q.R.W.," made its appearance upon November 1, and is a
very readable effort. Midlanders will, 1 hope, appreciate the
opportunity which this little paper provides of catering for the
*“social side " of our activities, and the Editor will be glad of any
items of interest for the ** Midland Notes and News " page.  Please
send your notes to H5UW until further notice. “Q.RW."” will
be posted each month to any Midland area member who forwards
his annual subscription of 5s. [ should like 1o make it quite clear
that “Q.R.W."” is complemental to the Burreniy and is in no
sense a competitor, With the development of the T, & R,, and
consequent increase in the numbers reporting in each area, it became
necessary to limit the reporting as specified mn the October
BuLrLeTriN. This unavoidably curtails the space available for items
of personal and social interest which has gone =0 far towards
consalidating our Midland area, and for this reason could only be a
matter for regret if it were not for the fact that “ Q. R.W." has
come mto existence for the purpose of providing this very means
of social and personal exchange of ideas which we should otherwise
lose. It is for this reason, then, that I commend to Midland
members the possibility of making the new paper a real success,
by supporting the praiseworthy enterprise of those who have
seen and provided for the need.

Shropshire (reports to 5810

5SI1 has turned his attention to S-metre work and will continue

his experiments; He has heard no signals on this wave yet,
Leicestershire (reports to 6WW)

6WW has been working at power amplification (M.O.P.A.) and

is testing a novelty of his own with which he will continue to

experiment.
Northampton (reports to GTR).
2CH —OQundle School will welcome reports an’phone transmissions
on 40 metres, particularly on December 18 next.
Cambridgeshire (reports to 2X V).
65YX intends experimenting with directional aerials and desires
experiences, views and ideas of others interested in same problem:.,
Tests will be on 23 metres (also 32 metres i permitted).
BY K 18 conduct ng series of tests with Master oscillator circuit,
of which we may hear details later,
2DB is testing keving methods with 10 watts,
5J0 is working at telephony transmission,
GCR 1s testing valves,
2XV is dismantled. When re-erected DX tests will be made on
23 metres and 32 metres and 50,100 watts, continuously rehiable,
DX being the objective.
Huntingden (reports to 2ZXV ).
2BAX will shortly receive his radiating permit and will experi-
ment with ** trans-ceivers.”  He desires co-operation,
Warwickshire (reports to 3G R
SML is investigating the effects of weather contitions upon 23
metre transmiission and bas worked NU 15Z 1o schedule at 11.00
GM.T. Many other NU's in evening.
2BCA 1s comparing bright and dull flament valves for power
work and finds that a good note is casier to obtain frem the former.
BRSO reports poor conditions. He will experiment with
Reinartz type receiver.
ZBKY is experimenting with remote comtrol and automatic
contral,
5YS is warking at the H.F. choke probicem.
oG R has been comparing high and low impedance valves together
with appropriate grid-leak valves,
Worcestershire (reports o 8AT
GAT has been investigating the variation in directive effects of
aerials of different length.,
Norfolk (reports to 6271,
61V will attempt total absorption of spacing wave. Using same
aerial without conunterpoise or carth, he has worked NU, NC, etc,,
on 23, 32 and 45 metres.

Indian Notes.
By Ai2KX.

GENERAL.

India, during the winter, 15 a splendid country for DX work,
conditions from October to March are very favourable. During
November, European stations become audible on the 30-33 metre
band about 15.00 G M.T,, and gradually mprove. Signals on this
band reach maximum strength between 18 00 and 23.00 G.M.T.,
eventually fading out about 01.00 GM.T. Signals on the 44-46
metre band are not audible until about 19.00 G.M.T,, reaching
maximum about 22,00 hours, and remain constant until about
01.00. Unfortunately, the 20 metre band 5 * taboo " to Indian
amateurs at present. Signals on this band are quite strong as
early as 13.00 hours, but fade out about 23.00 hours,

2KT, who is located in Central India, reports excellent conditions
prevailing for DX work with FO and OA, QSO has been made witls
40 FO stations in 28 days, with a power not exceeding 60 watts,
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(FB Hi!!) He also reports a QSO with FO on ‘phone, the first
real DX effort for Ai.

2ZKW is working regularly on 80 metres and has had excelient
results, QSO's with FO and OA are the main features of the month,
but conditions will soon permit for European Q50's,

VX, who is now firmly established on the air, is located in
Feyl;'m, and is putting ont a good DC signal on the 30-33 metre
yand.

2KX is now back in Rawalpindi, and working regularly. QSO's
for October are OA, OZ, FO, EI, EK, EF, EG, and AC. Regular
working hours are week-ends from 1700 to 2300 G.M.T. on 30
metres,

2BG, 2]Y, 2K, 2CZ, FHD, 2ZHT are the other active Ai hams,
reports please.

Austrian Notes.

Prepared by Tu. Mossic (EA-AB).,

The Aunstrian amateurs are still non-licensed, Disregarding this
fact the activities on short waves during the month of Ogtober
were much greater than in any previous times,  There are now many
stations in continuous contact with all continents, especially good
QSO conditions existing now with New Zealand, Brazil, US.A.,
as report the well-known stations, EACM, EAGP, EAKL, EAMM,
ete.  The receiving conditions are improving évery day ; there are
several real “ DX nights ™ during this month, The favourite
wave-band is still 45 metres, probably because this wave is the most
reliable for QSO with English amateurs. Their reports are much
appreciated for their reliability and promptness (1) The official
OSL service (via RW, that is via Radiowelt, Vienna 111, Rueden-
gasse 11) is growing bigger and bigger, the ten-thousandth eard
received being presented (with a transmitting valve) to the well-
known amateur, EAKL some days ago! Schedules are wanted.
E‘i;mhh amateurs please write on this subject to * Radiowelt,"

fenna,

German Notes.

By EK4CL, 4AFA.

During the last month receiving conditions for British stations
in Northern Germany seemed to be rather peculiar; during the
month of October and early November there was an absolute
" fade-out  of EG's ere after about 2000 G AT, Even the farther
stations, as GI, GW and GC's, could not be heard at all on most
days, as we noticed with sorrow very often the plienomenon of
“1'air bouché,” or the skip distance might have increased enor
mously at that time of day. On the other hand, 1t was quite easy
to work all parts of GB during carly afternoon, Now, in these
last days, the regular propagation seemed to take place again, as
many EG's could be heard and worked again even at 2300 G.M.T,
on 45 metres.

Amongst German hams there is a big tendency for telephony
with C.C. (please use fone oniy when C.C., OM, and only use the
45 metre band if it i3 not too overcrowded), German ** Mars, "
“ Uhu," and 4YAE being star stations,

4AAL is very interested in ultra-short wave work, and has
developed a circuit, which allows to generate also higher energy
up to several kilowatts—on a WL of 8-4 metres,

4UAO was in touch with FOASBN, of Durban, using 220 volts
on the plate of a receiving valve, tyvpe Telefunken RE 504,

4UAH (WAC member) found DX conditions rather bad last
month ; anyhow, continues to work the OZ's and Aussie's.

4DBA uses now practically pure D.C, on the plate, rectifving his
A.C. by a big kenotron valve.

The “ master voice " of GZNM is here unanimously acclaimed
as being of first-class quality and strength on 32,5 metros.  Sure

F.B., OM'!
Danish Notes.

By 7MT and TEW,

TBB is a neweomer. He is using a RE504 valve and has already
worked EA, EB, EF, EG, EK, EM, and EN, average QRK RG-6,

TBX worked EGODR on 22.9 metres with an input of only 015
watts., He intends to QSY to 19 metres and try for US A, on
6 watts,

TEW is experimenting with different aerials and counterpoises
on 43.5, 32.0 and 21.0 metres.  Reports on 32 and 21 metres will
be appreciated.

TEP has done some pice QRP work. He had a OSO with
XEK4AP, which is an acroplane. At the time of working 4AP
was in the height of 4,000 feet,

710 has worked NI2SH and Moscow. He is building a high-
power transmitter.

TMT has now returned from his trip and s rebutlding the whole
station. He will appreciate reports on his 20 and 30 metre signals,

TN1 has some good 20 metres work with 25 watts.  He is alwayvs
ORV for 20 metre tests,

7FJ 15 on board the Danish M.S. * Panama,” bound for Aus-
tralia ; call sign XED7F].

Duteh Notes.

Prepared by ENgCX.
As these notes will appear in the * Bull ™ somewhat against
medio December, we will start our monthly story by wishing all

our comrades a *“ Merry Christmas and Happy New Year." Again
it has to be noticed that a few of us were paid a visit by the police,
but as far as we know no victimas have fallen. A matter of fact is

t,hgt the Postmaster-General still takes a keen interest in our
doings, Hi!

SNGCY passed an exam,, and hopés to be on the air soon.

ENZWM enjoyed a visit paid to him by EDTMT, who spent some
days at ENgPX,

ENgDG is often heard working nice DX in Europe.

EN$TH is QRW exams., so is off the air for some time,

ENQJK.—We suppose this is a newcomer. Was heard once
peeping with a nice D.C, note,
ENgCX has worked some nice DX with about 3 watts input

in a few days worked Moscow ENgGRA, French-Moroceo, and also
had a fine test with SAD, the naval floating station at Stockholm.

Calls Heard.

A-ZBK, A-2CS, A-3KB, A-25S5, A-25W, A30T. A3S0H, A-3Z0,
A-4CM, ASKN, A-5DA, A-BAG, A-THL, BB2, BI2, BP7, BUS,
B4YZ, BZ1AC, BZ-1AP, BZ2AP, BZSAK, CH-ZID. CH-9IC,
D-7EC, F-8AIX, F-8BF, F-8CA, F-8GF, F8]IN, F-sNN, F-BOZ,
IF-BCA, F-3CT, F-RPM, F-8ST, F-8SX, F3YD, F-2YOR, FM-EMB,
(+2H 1, G-20C, G-2FM, G2FU, G-2KF, G-2NB, G-2NM, G-20D,
G-20B, G2 1, GHAT, G-5DH, G-5GV, G-OHS, G-5K0, G-5LB,
G-OLF, G-5LS, G-5MH. G-5MO, GAPM, GAVL, G-6AH, G-0GAL,
G-BKK, GHORM, G6TD, G68YD, H-8AD, HUWGAFF, I-1ER,
I-1AS, 1-1SK, OA3B, P-ECO, P3CB, P-20OB, Z-1AD, Z-1A0,
Z-1AX, Z-2AC, Z2GA, Z3AF. All cards promooptly QSLs'.
Maperrixe C, Cross (Radio C-307T), Bolton, Ont., Canada.

EG—2sz, 2nt, 2s¢, 2yx, 2kt, 2sw, 2ao0, 2vq, Hbv, dph, Syx, dby,
Sbw, Bab, 6oo, 6no, G6vp, Gdr, Sbr (Pirate 7)., EF—8nox, 8)f, 8ssy,
Sll, Sbri, Ssis, 8xo, S8(d. EK-—4sf, 4ab, Juak, 4dk. 4xy, 4dka,
laba, 4hf, d4aar, dabi, 4kt, duam, dabv, doa. dvo, dck, 4uz, 4dbs,
daen, duac, El—1lea, 1xm, g, 1fo, e, 1xw, 1, 1ux, 1db, leo.
ED—7ah, T7kx, 7hb. EP-—1br, 8am, EN—owr, EA—ecakL
El—vars, EB—dcc, bl 4ck, 4ft, dem, 42z, dkr. ET - tplz,
1f. EL-—Jals. lalx, El-—laa, 7qq. ES—Ilco. EU-—10ra,
24, radd. AC-Sna. Al--Zkw, Zem, 2Zkt. AS—dap. FO-
ata, Jer. Fl—dar. FM —Sag<. BSri, S8ay, =rit, svx. OA-—3bg,
Tew, 3ik, Bab, 3jj. NU—Z2aic, 2bbx, Zapb, Zevi.  Miscellaneous—
ane ["phone), oxz, waj, 6ag, oho, k7w, hie, irl. fbg, wit, xom, bs2Z,
<lo, ogd. rwn, kzet.—Calls heard by AQIHF, Baghdad, November,
1927, Recetver onv.2, QRH,, 20.50. e

EL-—lalx, EB~dzz. ES—lco. ET -tpar. XEP-—Ilma.

EL—lalx. EB—dzz. ES—lcw. ET-—ipar. XEP—Ima.
VS—lae, OA—5Hem, Sbw, das, She, Al—2kx. 2kw, 2kt. NU--
Imo, Ixam (25), kzed, kzet,—Calls heard by AQILM (Baghdad),
Receiver, o.v.1. QRH, 30-40. November 27,

2¢f, 2dn, 2rk, 2xv *. 2hk, 2mg. 2av, 2hu, Zkd, 2ms, 2ay, 2va,
2c¢e. 2cu *, Scv, bml, Hio, dpd. Sia, bup, Sis, 5tz, Jsx, Sy, Scd ¥,
swi, 5ad, dku, 5td *. Spm, Hde. dmq, Dza, Bkl %, 6xg, Gid, 6cl ®,
6of *, Gut, 6pu *, Oktd, Ghp *, e *, Gry, fGad, Gwoe *, Gxp, Gat,
Bey *, Bal, Gyk, Boo, Opi, Bqp, Ber, Bwi, oo, Glc, Gre *, Owk, Orw,
frmy, cBnx *. cOwl *, iBmu.  * OSO with OGRA. The following
dit not OSL - —2xv. 2w, dtd, 6nf, Gpw, cbox.—EG calls heard by
EWOLIRA (Moscow),

Eacm, ebdap, ebich, ebidww, eblyz, cbwi, ebdrz, ecdaar, cocars,
corars¥, efsaf, effba, efSbrn, efScf, efScl, ofsdi, efSeo, effer, efSez,
ofSfd, efffiz, efSf), of8gi, effix. efSje, efsjf, ei5jj, efdjn, efSkn,
ofSku, efSnn, cfSnox, efSpin, efSart, efSsm. efStis, efSvy, efSxix,
efSxo, efSyce, effvor, eg2aal, exZal, ex2oc, eg2dr, ex2el, eglou,
eg2qm, cg2xy, eplzz, eghad, cgddh, egdbma, egisz, eghup, egovl,
egdxy, eebam, egiffimu, cgbmu, cgfirw, epiitd, sgbyvq, ellaaa, enay,
eilay, elibd, eiifo, eiino, eiirk, elixw, ekdaap, ckdabg, ckidabv,
ckddba, ekddbs, ekduab, ckduu, ekdxv. enols, no0aq, cplaa, eriie,
cp36b, ewhd.—Calls heard by NUZBFQ, H. A, Jaxsex, S03E.,
38th. St, Brooklyn, N.Y., US.A, I |

October, 0-V-1, indoor aerial —EG—2nm, 2ip; EF—8sm, 8jf;
EK—dap, 4yo; EB—dzz: El—Ino, 1bd; SA-—bal; SB—law.
Ibr, 5ab, 5nni, fp; SC—Ick, 2ar, Sak —0SL to Lixvr. RonMmax
2kt). Jubbulpore, India. L -

Calls heard by NUSCFL, C, C. Justicr, 438, South Seventeenth
Street, Columbus, Ohio—-August 6 to October 120 melres
EB—dww; SA—da8; SB—laa, law; SC—Jag: Ef»l —Jed ;
NC—1lap, 1co. 1br, 2al, 2be, 4cp, 4dw, 4fv ; NM—cvy N P—{ach,
Jkd, 4sa; XNU—wobd, wnp. 40 metres: EB-—dww, J2z]
EF—8ku; EG—8va; EN--Oja. FL—lab; FO-—pm: NC—
Daj: ND—hik: NE—8a¢: NM—lg 1k, laa: NOQ-—2Z2cf, Z2ac,
9ra: NM—0a: NO—T7ex: NR—cto, 2fg; NZ—e2d ; OA—DHax ;
OH—6dy ; O00—bam; OZ-—2ac, 2al, 2bg: SB--l1ab, 0Oqa;
SC—2bl: SE—1fe: SS—2bn; SV—lIxc; KF—zq, If.

Calls heard by ECIRV from September 1 to 30.—G—2jp, 2ecc,
2f, 2¢x, 2qv. 2hk, 2va, 2nm (phone), 5ki, Swa, Swl, 8wk, 6hp, Grb,
dtv, Gno, Bnf, 6br ; GC—0ko: Gl—6mu; GW-—I11b.

Calls heard by EC2YD (T. & R.) from August 10 to October I,
1027.—40 metre band : G-—2bi, 2rk, 2ms, 2qv, 2km, 2cb, 5ih, 5j0,
Syu, 5xq. Hsp. opm, Bsk, 6wl, Gwi, 6bb, 6tx, Gcl, 6zf, 6no, 6wk,
finf, Gza, 6pi, Gyz, Oxh, 6xp; GC—6nx, 6ko; GI—6mu ; GW—1IbL .




December, 1g27.

—_— —— —— - — - —

THE T. & R. BULLETIN. 25

J0-metre band : G—2nm (phone —fb OB ; ere N8-9; equal to
PCJ], congrats !). 20-metre band : G--2nh, 2xv, 2rg, 2es, Zool,
2 ev. 5?:' hxd, bvx, otd, Sml, Bia, 8yv, 800, Bat, Gvp, 6wn, 6bb ;
GC—Gko; NC—lad: GLKY, GKE, GKT. Full details on
request,

Japanese Amateurs.

Japanese amateurs are now being officially licensed, and new
stations assigned are JX-—ax, bx, cx, dx, ex, fx, gx. They are
all n;ombt.‘rs of “ LARL"™ (" Japana Amatora, dio Ligo "').

Shigeo Shima, mermber of the Executive Committee, has been
commissioned to send greetings from J.AR.L, to all members of
tlwl R£S,G+B, on the occasion of their being officially recognised
at last.

Correspondence.

Instructions to Correspondents.

We are always glad to hear from members. Corres-
pondence published in these columns should be writlen
clearly on one side of the paper and marked '' For
Publication.”

All correspondence showld be addressed to the
Editor, T. & R. BULLETIN, who reserves the right to
refrain from publishing any material which is lacking
in general interest or for other reasons. Correspondence
for publication will not be acknowledged.

Correspondence must be kept reasonably brief,

EMPIRE SHORT-WAVE BROADCASTING,
To the Editor of T. & R. BuLrenx,

Dear Sig,~1 am instructed by the Committee of the Ceylon
Amateur Radio Society (o offer your Society our heartiest congratu-
lations on the success of your efforts so far, in promoting the estab-
lishment of lmpenal short-wave broadcasting.

We wish you to know that in these efforts vou have the whole-
hearted support of all amateurs i Ceylon, who are looking forward
cagerly to the day when the British Broadcasting Company will
have a 24-hour service of short-wave broadeasting to the Empire.

PCJJ] (Emmdhoven) s heard here regulariy at good telephone
strength even on a 2-valve short-wave receiver.  This station has
become part and parcel of the life of short-wave amateurs here, and
we feel sure that the same can be said of the short-wave amateurs
in other parts of the workl, The quality of the transmission is
excellent and the regularity of working 15 a very attractive feature,

For vour mformation, we might say that the Colombo Wireless
Station (800 metres) is doing exceedingly well with the small talent
that is available here,  For a place of this size it s nocessary either
to transmit a large propartion of gramophone records or eise to relay
other stations. [t will, therefore, be of great importance to us when
Iperial broadeasting is established, and we confidently anticipate
that the introducnion of short-wave broadeasting by the B.B.C. will
increase inmmemsely the mterest here.

The only other fonger wave broadeasting stations regularly heard
are Bombay and Caleutta, but these for nine months in the year are
subject to the usual tropical atmospherics, making satisfactory
reception difficult or impossible, Short-wave broadeasting, how-
ever, 15 remarkably free from such disturbances,

We have every reason to think that the local authorities will be
readyv heartily to co-aperate in relaving short-wave programmes
from home immediately such a service 15 introduced, so that all our
local listeners, whether on ervstal or valve sets, can enjoy them.

We wish, therefore, to assure you of the ynanimous whole-heartexd
support of the Ceyvlon Amateur Radio Society which represents the
amateur interest in this island, and we trust that suceess will attend
vour efforts in the very near future ~—Yours faithfully,
| L. Pouxp,

Hon, Secretary,
The Cevion Amateur Radio Society,

INCREASING DIFFICULTIES.
To the Editor of T. & R. BurLLenix.

Deag OM,—If vou will be good enough to lend me a few mches
for the purpose, | should like to make a nuisance of myself on one
or two small subjects. 1 have decided that it 35 bad for the health
to go on gently boiling internally and am therefore getting rid of
the grievances in this way,

The following are the things that hove beon annoying me most,
and they have all been on the increase Jduring the last month ;-

(1) The man who sports a new key (generally a fancy kind of
“bug T or v sideswiper ), and puts 1t on the air about three
weeks before he has learnt to send on the thing, * O wad
some pow'r the giftie gie us,” etc.

(2} The man who uses an ordinary key, but makes a habit of trying
to send about twice as fast as he really can, and covers up all
his blunders by sending each word twice, even when he 15
wo-king with a local station.

(3) The man who reports an answering signal KS the first time,
and after having received a nice report from owner of said

—_— e — -_ e ——— L ———

signal says “ Socry OM, QSS R34 QRU, QRM, Q.-SL' ele,

- oete,” Why not start a ** truth in radio ™ campaign r

(4} tr hl“ l\l:im“ who reports any good DC signal as * crystal-con-

m -r!

| think these are the chief grievances, OM, but concerning No, 2,
why, oh why will people persist in this QSZ business 7 [ never
QSZ unless particularly asked to. OQORS, yes, by all means, but
QOSZ no, unless there is really vile QRM at the other end. I run a
schedule with SMTN, and when sigs. are R3 at both ends we never
have o QSZ—there is no need to be ashamed of sending slowly.
Perhaps 1t is that some of these speed fiends with the bug keys
find that they can’t send slowly-—it shows up too many faults in
tlht-:rl!dnm. Listen to 5YX OM’s and duly note how it can be
dome !

Final]:.*, I hope the gang will learn and memorise at least this
one * z " signal—ZWO : Send each word ONCE.

Many thanks for the space, OM. 1 am now waiting to receive
the kicks,

Best of fnek with the Bror,—Yours sincerely,

.. H, Tuomas (GOB-GLT).

A MASTER OSCILLATOR TRANSMITTER.
i To the Editor of T, & R. BuLLETIN.

DEARr Sik,— With reference to the letter of Mr. A. E. Walker in
this month’s Bure, and Mr. Pollock's reply, Mr, Pollock appears
to underrate the effect of grid current in the amplifier, The grid
current of this stage is the only load on the drive if the small losses
due to bad dielectric surrounding the grid circuit are neglected.
This presupposes the P.A. to be neutralised, which as Mr. Pollock
points out is essential for best resuits,

Mr. Paollock also makes a further slight error in supposing the grid
current load to be constant. If the PLA. is properly neutralised,
i.#., the coupling between the drive coil and the anode coil of the
[*.A. 1s nil, then if the PLA, is alight with no H.T. on the plate the
load on the drive due to grid current will be high, On switching
on the H.T. to the P.A. with its plate cirenit untuned, its grid
current will fall considerably (to a hnﬂ or a third) and the load on the
drive will fall correspondingly, On tuning the plate circuit of the
P.A. 11s grnid current will increase again, since the anode potential
when the grid potential is a maximum positive will be very much
less than the nominal HUT. supplied to the valve, On loading u
the anade circuit by coupling up the aerial, the grid current will
fail, and the load on the drive will be reduced,  Any swaying of the
aerial will alter the load on the P.A, and by causing variation of its
grid current alter the load on the drive.

This variation of load on the drive can be prevented by slightly
unbalancing, but this will result in there being coupling botween
the two circuits and a change in the constants of the one will affect
the natural frequency of the other. Hence no pormal M.O.P.A.
transmitter is dead steady.

The effect of variable P.A. grid current on the drive can be reduced
to a minimm in three ways,  Firstly, by making the P.A. load a
sinall proportion of the load on the drive, so that changes in the
F.A. load result in small proportional changes in the drive load.
This s most easily carried out by using a large valve considerably
underrun for the drive, and as a result operating inefficiently. This
agrees with the remarks of Mr. Walker,

Secondly, by interposing between the drive and the P.A. an
amplifier in which no grid current is permitted to flow, and conse-
aquently its grid load on the drive is practically constant, This is
the " Separator ™ used at 5GB,

Thirdly, as used at 6AT and also by Mr. Pollock (see his second
letter in the Boew) by runmning the drive at half the frequency of the
transmission and interpesing a doubler stage such as 1 commonly
used in a crystal controlled set.  From reports received here during
the last three months this gives a stability of wave as good as crystal
with ‘)rnper adjustment. | would point out that the harmonic
should be generated in the doubler stage (whethor this also be the
power stage or not) and not in the drive itself. Any attempt to
pick out the second harmonie of the drive and amplifying up seems
to spoil the stability of the set while only very sl-iﬂnllgf reducing the
total power required by the early stages.,

I can endorse the remarks of Mr. Pollock, that a drive transmitter
considerably reduces the smoothing difficulties of H.T. supply for
the P.A. if the supply to the dnve itself is pure D.C, TEI’S only
offers practical advantages if the input to the drive is a small pro-
portion of the input to the (final) P.A,—Yours sincerely,

FRANK AUVGHTIE,
(GBAT),

A MESSY ORAT
o the Editor of T, & R, BuLLeTix.

Deawr OM, ~What has nuGRN done to deserve the mess that has
been made of his ORA on page 17 of the November Bur 7 Mr.
J. B. Heary certainly owns nu-1CUE at Lincoln, N.H., but does not
and never has, owned nu-6R1U.  He 15 nu-6rn of 1799, OQak Kunli
Avenue, Pasa lena, Cal.

Mr. Henry was in London in July of this yvear when | had the
pleasure of a visit from him. At present 6RN 15 being operated
by nu-8j0Q, anl Mr. Henry and his second operator 6BRY are at
Medford, Ore,, for the winter, where they hope 1o get a small set

on the air.—Very 73 ¢s DX,
K. E. Briax Jay (EG-2H]J).
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DO YOU QSL*
Tothe Editor of T, & R, BuLLETIN.

PDrarg Sk, =When sending me a QSL card this  week
B F-SMAUD, E{8DS5— (M. Jean Lory, La Crete, Granville,
France),
als0 writes as (ollows - —

* Would vou be Kind enough to ask the following OM's to OSL

to me, as 1 did to them (—

2BN 51V ) For QSO's
oY x 20V & with
OSZ HAD sDS.
5TD | §UO J
5PH For QS0's
SWR } with SMAUD
2ZDN
Y OQ
OMS
6BY
“ Only 13 per cent. of English OM's do QSL. Do you find it
enongh 7 1 did QSL to all of them."—Your FaithLfully.

Roserr Campring (BRS-101),

EXCHANGE & MART.

Many amateurs arve on the look-out for second-hand
apparatus ai a moderate figure. Look through your
junk and see what you have worth selling and turn it
into money. This is vour best medium for disposing

of your surplus experimental gear.
Rates Jd. per word, minimum charge lq 6d.

NEW RESISTANCE AND GRID LEAK FOR
A THE EXPERIMENTER.—“ ALWAYS"
Patent Constant Resistances are supplied
in all values from 1,000 ohms to 30 megohms.
“ALWAYS " Resistances are guaranteed silent
and constant under all tensions up to 200 volts.
“ALWAYS " Resistances have been awarded
Certificate of Merit by Radio News of New York.
The “ ALWAYS " Resistance is guaranteed to be
within 5 per cent. of the stated value, and 1s guaran-
teed to give satisfaction. Resistance is glass-
enclosed, and the retail price i1s Is. 9d.

We supply all values of Resistances, and invite
your inquiries.

Give the “ AL‘WA‘!S " a trial and note results.
Will be sent you post free from the sole dis-
tributors, ABiNnGpDoN WIRELESS SupPpPLIES, 20, Lom-
bard Street, &blngdon Berks.

ANTALUM.—Tantalum metal sheet for A.C.
rectifiers.—Blackwell's Metallurgical Works,

Liverpool.

GENERATORS.-—2KF has for disposal
H ., two D.C. machines in excellent condition,
one 300 watt machine by Mortley, 20, One 150
watt Mackie D.E. machine, £8.10s. Write or
‘phone —2KF, 22, Park Road, Colliers Wood,
SW.19. Wim. 2291.

RANSMITTING and Receiving apparatus for
sale. Meters, valves, transformers, etc. Write

for particulars, or can be seen any Saturday or
Sunday morning or afternoon by appointment.
—(G-6HC, Morning Dawn, Burnt Ash Lane, Bromley,
Kent.

ATENTS obtained, Trade Marks and Designs
registered, British and Foreign.—GEE and

Co., Patent and Trade Mark Agents (H. T. P.
GEE, Member R.S.G.B., AM.LLR.E.), 51-52,Chancery
Lant, London, WC2 Telephone : Holborn 1525.

END US your “dud valves ; we guarantee to

return them with their ongmal characteristics

at less than half the price of new valves.—Write

for full Price List to NorTH LonpoN VaALve Co.,
Ltp., 224, Cazenove Road, l.ondon, N.16.

g —

S PO compelled to Q.R.P., must sell following
D gear : One Zemth Transformer, 220 volts
o0 amps. input to 4.0.4. volts 2 amps. output,
unused, £1; One Zenith H.T. Transformer, 220
volts 50 amps. to 600-0-600 50 m-as, used one
month, £2 15s.; One Transformer, suit charging,
input 210-250 volts 50 amps. to 35-45 volts at
4 amps, 15s.; Nalder Voltmeter, 0-600 volts,
£1 10s. ; antmett.r 0,30 volts, 8s.; Peel Connor
Mie, 12s. Gd. ; Two Zenith heavy duty Rhemtats
8 ohms, 3 amp*-. 10s. each ; One 20 ohms. 2 amps,
10s. ; Paul's Wavemeter, send-receive 100-3,000
metres, £2 10s.; 2.2 mfd. Condensers, 2,000 volts,
15s. each ; Smoothing or Modulation Choke, 10s. ;
reasonable offers considered. —Further details,
3P.0.

("HAI{GING DYNAMOS—IL.. & R., new, 6 to
. 12 wvolts 8 amps., shunt ball bearings, en-
closed with pulley, 50s. ; new Hack, 6 to 12 volts
40 amps., £5 10s. ; New Vaux, 22 wvolts 12 amps.,

£5 10s. ; New enclosed Type D.C. Dynamos, Cromp-
ton, ball bearing, shunt, 30 volts 15 amps., with
pulley, £6; Slate Panel for same, fitted 4-in. dial
ammeter and voltmeter, £2; 50-75-volt 25-amp.
[.. & W. Shunt Dynamo, ball bearings, as new, /8 ;
100-volt 10-amp., Crompton, as above, £7 10s. ;
ditto 20-amp., £8.—ELECTRADIX Rapios, 218,
Upper Thames Street, L.ondon, E.C 4.

N OTOR GENERATORS.—D.C. to D.G., 220

volts to 8 volts 1 amp., £3 10s.; 240 volts
to 23 volts 6 amps., £7 10s. ; 30 volts to 400 volts
100 milli-amps., £4 10s.; 240 volts to 23 volts
6 amps., £7 10s. ; A.C. to D.C., 240 volts to 50 volts
4 amps, £12 10s.; 240 volts to 18 volts 8 amps.,
£8 10s. ; 200 volts to 20 volts 15 amps, £10 Alter-
nators. —~H1gh frequ(,ncy Watford, § k.w., 500
cycles, £3 10s.; 2 k.w., 500 cycles, {12 10s.—
ELECTRADIX RADIOS, 218, Upper Thames Street,
l.ondon, E.C.4.

\Tkl NE BARGAINS.—W.E. Power Valves,

A.T.40 Osram Trans. Bottles and AUS3
Rectifiers, 8s. 6d. each to T. & R. men ; Cunning-
hams, 12s. 6d., all 6-7 volts ; 220-volt Neons, 2s. ;
X-Ray Tubes, 35s.—ELecTrabDix Rapios, 218,
Upper Thames Street, London, E.C 4.

IGH TENSION DYNAMOS AND MOTOR-
1 GENERATORS.—12 wvolts to 600 volts
100 milli-amps., £7 10s.; 12 wolts to 1,200
volts 80 milli-amps., £14 ; 24 volts to 1,500 volts
50 milli-amps., £14; 1,500 volts 120 milli-amps.,
£17 10s.; 2,000 volts 400 milli-amps, £30; 2,000
volts 500 milli-amps., £40 ; 2,000 volts 1,000 mill-
amps., £52; 4,000 volts 300 milli- -amps., £60.
— ELECTRADIX RapIOS, 218, Upper Thames Street,
London, E.C.4.

ENERATING SETS.—Twin engines, direct

J coupled to 50-70 volts 20 amps., shunt dynamo

£35.—ELECcTRADIX Rapios, 218, Upper Thames
Street L r:mclon E.C4.

ETERS, W[EG(:ERS SWITCHBOARDS and
Control Gear of every description in stock.
Send your enquiries to H. LesvLie Dixon, M.ILE.E.,
AM.IM.E., Electradix Radios, 218, Upper Thames
Street, London E.C4.
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Don’t Forget the Publications
Department when next You are
Stocking up Your Stationery

Member’s Notepaper headed with the Title of the Society, the paper being of the
best grade. Reduced price 2s. per 100 Sheets.

Stereo Blocks of Emblem, suitable for use in overprinting your own note-heading.
Price 2s. 6d. each.

Rubber Stamps of Emblem specially supplied to those members who do not desire
to go to the expense of printing. Price 1s. 6d. each.

Large Enamelled Plaque of Emblem for fixing to car or door of Radio room.
Price 3s. 6d. each.

Large Enamelled Plaque with own call sign inserted. Price 4s. each.
Enamelled Emblems for coat button hole. Price 2s. 6d. each.
The Handbook of Short Wave Telegraphy (Handyv). Price 4s. each.
American Radio Citizens Call Book (Published September). Price 2s. 6d. each.

(Amateur Section.)
All British and Foreign Books are supplied to order.
All profits derived from the Sales Section go to the working expenses of the ** Bulletin "

and help to defray expenses. All Members should bear this in mind when considering
the purchase of books or stationery.

Address all your inquiries to :

- THE PUBLICATIONS DEPARTMENT,

INC. RADIO SOCIETY OF GREAT BRITAIN,
53, Victoria Street, S.W.1.

Cheques and Postal Orders should be ¢rn.?5¢!:i a.m{ made f){.z_w_:h[c to the Hon. Treasurer,
Inc. Radio Society of Great Britain.

BULLETIN ADVERTISERS ARE YOUR HELPERS.
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Be sure of these facts when you huy vour H.T.

Supply Unit—that 1t 1s a full wave unit, and that
it 15 made by Mullard.

The Mullard Full Wave H.T. Unit makes the

most of your mains supply—therefore it 1=
economical.

It 1s steady. It is silent in action, and there s
a large output available from four tappings, up te
150 volts—therefore, it 1s efhcient.

There are no controls, and it requires no atten-
tion—therefore it is simple.

Remember—Full Wave for Full Measure—
and ask for Mullard.

Approximate voltages available at tappings Nos.
1, 2, 3 and 4, when using the H.T. Unit in con-
junction with an average mult: vilve receiver (4
to 6 valves) employing a super power valve in
the last L.F. stage.

Approx. voitage

Tapping. Recommended for. available,
| Detector Valve 460 ¢
pl H.F. Valves GO-90 v
o L.F. Valves (Other
than last wvalve) ... 90-123 0 v,
~ Last Valve (super
The Mullard P.M., L.T. : o il it M

Charger works silently and Price complete for A.C. Mains,
automatically regulates the

charging current to a value £7 10 0

of 1.3 amps., whether 2-volt,

4-volt, or 6-volt accumula-

tors are being charged. u ar
For A.C. Mains.

g4 00 MASTER - RADIO

— | m—— e — —

— — —

e = Y | E— —
—_— —_—

Piinted by Loxiey BrorHers [L1p., 50, Southwark Bridge Road, S.E.1, and Published by the TRANSMITTER aND RELAY
SECTION OF THE RADIO SOCIETY OF GREAT BRITAIN, 53, Victoria Street, Westminster. S W.1.



