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This and numerous other queries 
are answered in reference sheet 2 
of "Technical Notes on Soldering," 
published by the m1nufact.urers of 
Ersin Multicore - the A.l.D. 
approved solder wire with three 
cores of non-corrosive Ersin 
activated flux. 
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BOOKS ON • 
-P-IT_M_A_N-,s-1 RADIO 

CLASSIFIED RADIO RECEIVER DIAGRAMS 
By E. M. SQUIRE. This work gives a diagrammatic 
survey of modern radio receivers, and provides the 
practical radio man, service engineer, dealer and 
amateur with a ready reference to a representative 
selection of the types of circuit like ly to be met with 
in the ma jority of receivers. 10s. 6d. net. 

PROBLEMS IN RADIO ENGINEERING 
By E. T. A. RAPSON, A.C.G.I .. etc. A classified 
collection of examination questions set from time to 
t ime by some of the more important examining bodies 
In Radio Communicotion. together with some usefu l 
notes and formulae bearing on the different groups• of 
questions and answers to those questions which are 
capab le of a numerical solution. Fifth edition. Ss. net. 

ACCUMULATOR CHARGING, MAINTENANCE 
Firms engaged on Government con­

tracts are invited to write for a copy of this reference 
sheet and samples of Ersin Multi<ore Solder W ire. 

AND REPAIR 
By W. S. IBBETSON, B.Sc .. A.M.l.E .E .. etc. This book 
contains descriptions of the construction. maintenance 
and repair of both lead acid and the alka line types of 
accumulator. There Is a good chapter on the applicatbn 
of Ohms Law to the connection and control of charging 
from D.C. supplies. Eighth edition. 6s. net. The Solde r Wire with 3 C or es o f N on-corrosive 

Ersin Flux. 
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The Nome " BULGIN " is 

a registered Trade Mork 

and your Guarantee. 

ESSENTIAL SMALL PARTS 

IN countless instances quite intricate pieces of appara­
tus are wholly dependent on the proved reputation 

and reliability of their component parts. 

Every article bearing our Trade Mark has to pass ex­
acting and exhaustive tests during the course of its 
production, and all products from the House of Bulgin 
are pre-eminent for superior design and workmanship. 

That is why every manufacture of national importance 
incorporates Bulgin Components. 

We ask the kind indulgence of the Public on delivery 
until peacefu l conditions return. 

A. F. BULGIN & CO. LTD. 
BYE PASS RD., BARKING , ESSEX 

Tel. : RIPplewoy 3474 (4 lines). 
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TAKING STOCK 

THOSE who were licenced to operate an amateur 
station in the days before tho wnr may be sur. 
prised to learn that nearly 50 P".! cent. o~ our 

present membership has had no praet•cal e>.-perience 
of Amateur Radio. 

\Vhen peace returns we who have been accustomed 
to think in terms of Contests nnd Field Days, wi ll find 
little difficulty in reverting to a life controll<l<_l largely 
by a clock reading G . .M.'l'. We sb~ll exper1~ce no 
b~rdsbip in again pu~g ou,rselves .out of bed m ~ho 
still small hours of n winter a morntng, or 111 ru•hmg 
home from our office, to keep n schedule with n 
coUoague at homo or abroad. Conventions and 
Provincial District Meetings will find us ready once 
again to enjoy the pleasures of perso':"ll contacts. 
These things and many more were an integral part 
of our pre-war existence, but the 2,500 new members 
who have not enjoyed the hunt for DX or scrambled 
for points in n contest, what of ~bom 1 How can we, 
the old timers of Amateur Radio, help them to find 
their feet and take rut active part in a movement thnt 
is destined to become ever more important as time 
goes on l . 

\Vbilst tho war continues, loeal meetings provide the 
only obvious means for communal gntberings . . For 
that reason we would again urge all who ~re walhng 
u.n'l able to arrange meetings to conum1111c11te with 
their D i•t.rit-t Representative. Much good work has 
already been dvno in this dirccti<?n. sometim~s by 
members with little or no pro-...-ur rune.1.o ..... experience, 
but much more can, and must, be done if Wo .....,_ i.:. 
provido newcomers to our mnks with 11 fuller under· 
standing of Amateur Radio. 

Several of our new members who rep~ed to T.ut: 
Bm:.t.ETIN questionnairo, appooled for articles dealing 
with the development of amateur r adio from tho 
earliest days. Others asked for contribu~ions designed 
to tench tho basic principles of r11d10. To both 
groups we would say that the ca~ls ~pou Ollr 
restricted spnce prevent us from carrymg ~to effect 
these nclmirablo suggestions at the pres<mt time. We 
hope, ho\vever, to announce next rnonth that a 
lecture dealing with the Dev~lopment of Am~teur 
Radio will be delivered to tho Londo11 m~mbersh1~ at 
an I.E.E. meeting during the next i!eSSton. \oVhilst 
appreciating that many new members would 
welcome articles of an elementary 1rntu!e, we feel 
that their requirements are ndtrurably. if not fully 
met, by tho Society's Handbook nn~ Supplement, 
and by tho mnny other excellent pubhcat1ons now on 
tho market. 

Inciclent-ally tho publ.ication this month of a ninth 

printing of the Amateur Rad·io Handboo~ brings our 
total printing orders up to " figure weU Ill exce~. of 
I 00,000 copies. When we recollect thnt tho 6.rst ocl1t1on 
of 5,000 copies wi1s published a.~ recently as December, 
1938, and that the scconJ edition did not appear w1til 
the war had boon in progrosg for nearly 12 mont~, tho 
Society can fool justly proud of the auccess achieved 
by this " all amateur " publication. 

Tho Supplement, produced only lust year, hn-s 
already been reprinted and nearly 60,000 copies o.re 
in tho hoods of members and interested. sootions of 
the gener<il public. . . 

How far our present satisfactory memberstup 
position cnn be att1'lbuted to the Il:nndbook o.nd 
Supplement, none can judge with certainty, but 
undoubtedly mn.ny of those who a.re now proud to 
t<ign them.~lves " l\I.R.S.G.B." firs~ became e.wnro of 
oLLr activities os the result of perusw.g one or bott1 of 
these publications. 

The importance of our own Journal must not be 
overlooked when taking stock for the future. It has 
stood the test of time for over 18 years and has, we 
believe, lived up to tho aspirations of those who, with 
some trepido.tion, launched it on to tl10 amateur 
fraternity in 1925. TIO': R.S.G.B. BULLETIN b~rs 
witll0$8 to our activities, and rofleet.J 011.l' tedu:Ucal 
outlook, ns evidenced by the series of articles on 
M.icro-wave Technique which o.re now appearing, o.ud 
by tho many other important contributions we hnve 
p resented to membors during recent months. In 
the days aho•td it will bo to 1:1fE . B ULLETIN t.hat 
members will turn for the latest ctreu1ts and teohrucal 
information.. To-day with the component market 
p riici..ienllll. closed to 0 tho man iu the street," it is 
11ot wise to putmsfi anicles dealing with receive"" 
or other instruments which require tuiobtainnble 
parts, but when the good time• return, we i;ue.rnnteo 
to provide ns good a faro each month as llll>"''"'ty­
and brains will permit. Until that time comes W\) 
would urgo tho old tim~rs of tbe Society ~ l~ve no 
stone unturned 4t their efforts to establish 1n the 
minds of new members n. sound knowledge of the 
truclitions upon which the Amateur Radio movement 
is fowided. Tell them about your first DX contact, 
dig out your QSL ca.re.ls and your field clay photographs 
and show thorn how to design and lay out a moclom 
amateu r station. J . C. 

How was it done ? 
Many obi!ervant members have enquired how we 

managed to obtain Holborn 7373 as the telephone 
number for our new Headquarters. The answer 18 

quite a simple on&-we asked for it I 
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COMMUNICATION ON CENTIMETRE WAVES 
PART 11 

By J. l{. S11A.~&:LA1''D, B.Sc., Omd. I.E.E. (Gl\l8F'M) 

Velocity Modulation 

CONSIDER n bonm of high velocity e lectrons 
plW!ing through two grid e loctrodos AB, which 
mny consist s imply of two plntoA wiU1 circular 

holes. ucross whiola n hitib radio.frequency voltage is 
imprcssod (}'ig. 5). Tb is llS8Wlled thnt the electron 
volocit~· is so high nnd tJ1e grids spncod eo c losely, 
thnt the time for an electron to cross tho space between 
tho two grids is only n 11mnll fract ion of tho time taken 
for one rodio.frcquoncy cycle . This transit time is 
usuaUy expressed in dogroca or radinns and is known 
118 the " trRnsit onglo," i .e. the angle d ol!O ribod by the 
r11dio frequency voltngo vector during n spuce of time 
cqunl to the trangit time. AB thcro is n high radio 
froqucncy voltngo ncro88 tho two grids. A and B, there 
will be an alternating electric 6old bctwoon them 
which ,,.ill be more or 1088 parallel to tho dirootion of 
m otion of the electron beam. Suppose that when nn 
olcclron is entering tho inter.grid spMO tho electric 
liold is in the direction A to B. Thia oloctrort will be 

Fis. S. 
Velocity modub.tin& crtd. 

OIAICTION 
or; ... ,.,. --

eccolerotoo end will leave the grid B with n velocity 
grentor than the mco11 velocity of the olootroua in t ho 
boom~ Similarly, 1111 olllotron cnte rirtg tho spnce when 
tho direction o f tho Gold is from .B to A, will be 
(,)C;;olornt"'1 and will lcnvo B at dirni11ishod ve locity. 
Thus after leaving .IS tho e loctrons in tho beam will 
travel onwards with differing velocities, i.e. tho beam 
hoe boon modulated in velocity d ue to ilM passage 
botwoon tho grids. Noto that the e lectron density of 
tho beam on leavinJI TI is tho eruno "" tho density of 
tho boom enteriHg tho guJ> ; only tho v~1,,..;o.1 vt the 
olootrons has been chnngoJ. 

Thero is also " typo o f g rid developed by Halu1 ond 
llfotcolf which is 1U1it.ublo for velocity modltlt\ting a 
l>OOro. This consists o f two hollow tubes (Fig. 6) 
through which tho cloctron beam pll8808. Suppose a 
rodio frequency volt.ago to be impressed on the two 
tubCI! "" shown. Tho transit angle between A and B . 
ond between C and D i>i sro~ll. Art c lootron entering 
tho g11p AB when tho e lectric field across the gap is in 
tho direction A to .U will bo accolorntod during its 
p11880go. At this ins tnn t the field ecross CD will bo i11 
t.ho reverse direction, D to C. After passing B, at 
incrcosod velocity, tho electron enters tho centre of 
tho inner tube, which is field-free and so it will p rocood 
from B to C mthout further change of velocity. Now 
if tho transit angle of the space BC is 180° (r. radians), 
when tho electron reochea; C (hat! a cycle Inter) tho 
flold across CD wi ll htwo reversed artd wil l now be in 
t.ho direction C to 1) whi ch will ognin l\CC<'lcroto tho 
electron. Similnrly t\I\ olootrort which ill decelerated 

at tho gep AB will bo decele rated at the gop CD and 
all electron entering tho gap A.B at an illJltllnt of ze ro 
field "iU pas.~ through tho grid and lenve D with 
unchnnged velocity. lt will be soon that this doublo­
nc ting type of grid i8 eimHnr in ection to the simpler 
typo proviousl,v dC8Cribod, the electrons leaving D 
with differing velocities. 

h now remains to be seen how tho velocity 
modu lotion may be changed to amplitudo modulation 
nnd tho energy in tho bcum transferred to llil output 
c ircuit. This may bo done by throe different m ethods 
(l) deOeoting tho boo1n, (2) allowing the boom to 
drift in fiold-froo spoco, (3) applying o retarding 
field to the beam. 

Deftection Conversion 
U an electron be1un is allowed to p881! through a 

mogrtotic field at right angles to its direction of 
motiort, it will bo dofloctod tbrough nn ori.gle which ill 
propo rtional to tho s trength of tho field and inversely 
proportional to tho ve locity of tho olootrorts in the 
bonm. Hence if a boam containing oloetrons hnving 
different ve locitio8 is allowed to orttor a steady 
t.r11 n.sverso mognctio fiold, the s lower.movi rtg electrons 
,..;11 be deflected through o large r nnglo than the 
fostor.moving ortcs. '£be main stream will be split up 
into two subsidiary etrea11111, o ne contairting the fast­
moving electrons and the othe r contnining the s low. 
moving electron~. Thull tho main velocit y modulntod 
bonm hM been convortod into two smo lier charge­
donsity modu lated beams from which JlOwor may be 
drnwn. 

A steady transverse electric field wouJd olso split o 
velocity moduJnt-Od beam into t\\'O amplitude 
modulated beams. Howe\·er, tubes using this method 
of conve!'$ion to amplitude modulntion have pro\'ed 
rather difficult to adj ust due to critical e lectrode 
potentials, Bnd tubes ueing the two other mothoda 
of co1wo!'$io11 havo boon found to bo moro s11tisfuctory. 

Drift Tube Conversion 
If a velocity modulated beam is allowed to p888 

through a field r • .,., "J'AI'~ (known 88 a " drift, speco "), 
tho '""t or-moving oloct rons will now begin to overtake 
t ho s lower ones, so thnt at some point olong tho beam, 
tho beom 'vill consis t of ulternate reg iorts of 11.igh and 
low electron donaity, i .e. tho boom hos become 

TAANllT ~I 
6 M•t..L"'.\ 
~·1 1 TlltANll T AHC:LI. 1f 

A 8 

~~ ===----------::.-::.;:.-::.l FF"-- ------ -- - --i 

II F 
Fis. 6. 

Hahn and Metc:iU arid. 

O!REC.TION 
OS:. BE.AM -



R.S.0.l). BULLETI N, August 1943 

bunched 11nd is now charge-density modul11ted at this 
point. Tho length or tho drift llJ>OOO to produce 
bunchiog will depend on the magrutude of tho rtldio 
frequency volt.ago existing across tho oloctrode 
structure WIOd to produce the velocity modulntion. 
Only a very small voltage is nec(l$81U')' t.o produce 
deep amplitude modul11tion, provided that tho drift 
spaco is long enough, since the electrons will in timo 
ll-Ort thoml!Olvos out into bunches oven if thoro is only 
slight velocity modulat ion when the beam leavos tho 
modulating olcctl'odes. However, very long drift 
spaces ore not n proclical p roposition sinco spnco 
chnrgcs may bo Rot up in them which h11vo n dolotorious 
effect on tho hunching action. 

lt. wus seen thnt at somo point in tho drift spnco tho 
bcum wus charflC·clcnsity modulated, but tho electrons 
in the bw1chcs hnvo different ,·elocities nnd if tho boutn 
woro 11llowcd to eontinuo to drift in fiold-froo spnco 
they would un-ll-Ort themselves 11fier 11 cert11in timo 
und uguin bunch themselves. Thus in a long velocity 
modulated beam p88Sing through fie(d.froo space 
thcro will be SO\'crol equally.spaced regions of chargo 
density modulation along the berun, the moxima 
being spaced by a transit &ngle of 2:t radians. 

To obstrnct tho eneriry from tho beam it is only 
necessary to orrnngo for the output circuit to be ploced 
ot a point of mnximum charge-density modulation. 
This 011tput circuit moy take the form of a concentric 
lino circuit such os was used for tho !nductivo Output 
Tubo, in which CIUJO the mechanism for tho obstrnction 
of energy will bo as proviotLsly described, or it mny 
toke tho form of tho Rohn nnd ·Metcalf g1·id (Fig. 6) 
coup led to 11 concentric c.ircuit. Consider a cborgo. 
density moduloted beam entering tho grid-struoturo 
shown in 1''ig. 6. It will be assumed that tbe grid is 
eoruil'Ck'<I to o resonant circuit which is being excited. 
The cluster or oloctrous enters tho gnp when t ho liold 
acrosa AB ts in tho direct ion B to A. The field ocroes 
the gop CD will be in the direction C to D ot t his 
instant. Tho bunch of electrons will be rotordod as it 
p!Ujl!CS through the gap AB nnd ,.;u gh·e up cnc'l?Y 
to lho oscilloting circuit connected to tho grid 
IU!llCmbly. Half o cycle later it will reach tho gop 
CD where tho field hos now reversed and is now in tho 
direction D to C, ll-0 tho bunch of electrons will undergo 
a farther retordl\tion ond trQtlllfer more energy to tho 
oui,pub oir~,Lit. \Vhon 'tho fields nro iu •ucb I\ dirootion 
ns to nc·ooleriito (ant.I hon.-e abstract energy from t ho 
tnnk) there will bo 11 region o r n\ini1m•m electron 
density entering the gap. ll-0 tha~ thet·e "'· m.oro onorg;• 
trnnsforrod to tbe output CJJ"CUJt tbnn 18 ul,~t-·w·tcd 
from it. Tho oloctrons emerging Crom the grid 
structure mny now be collected by monos of n collec-tor 
electrode, li8 is done in the Inductive Output Tube. 

Retardln& Field Convusion 
tr n beom of elect rons is allowed to opprooch u low 

potenlial electrode. tho electrons will bo rctordod 
and brought to N'St hy the negati,·o potentiol grodicnt, 
and will rcllml along the beam. Tho poillt nt which 
they oro turnod bnck depends on the velocity of tho 
electron. If n velocity modulated beam opprooche<l a 
reflecting oloctrodo ot the potential of tho c·uthodo, 
the fo11ter-moving electrons will hove ~ufTiciont 
kinotio energy to roa~h t ho electrode n11d bo oollooted. 
Tho 11lowor-movi11g eloctrons however, will bo brought 
to rost bcforo thoy reach the reflector and will return 
nlong tho bonm. This reflected electron stream is 
obnrgo-donsity modu lnted, nnd may thoroforo supply 
radio frequcnry power to nu electrode system placed 
in its polh. 

The Positive-Gr id Triode o r Barkhausen Osclllator 
Tho positive-grid triode oscillator is ono of tho 

oldest do,·iccs for tho generalion of power ot ccnti· 
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met ro wavelengths and wos occidentally discovered 
in 1919 by Barkhousen and Kurz when they were 
in,·egtigot ing t he degroo of wteuum in transmitting 
vol\'es. In this oscillator a p03itivo voltage is placed 
on the grid and a small negutivo voltage on tho anode. 
Thero ore several ways of connecting the NlSOnant 
C'irouit to the valve, tho most common being to connect 
it botwocn the grid nnd nnodo. 

Suppose the valve to bn in oscillntion ond a radio 
frequency voltngo t.o be improl!l!Cd on tho D.C. 
potential. All the oloctrons cmitt.Qd by the cathode 
will be occeloroted towards tho f,>Tid and some wilJ 
p088 between t ho wir()il of tho grid mesh. The 
lmprossed nltornoting potontiol on t ho g rid will 
produce velocity modulution of the electron stream, 
which i;>nsses through tho grid tow11rds the anode, end 
ns this •s operated nt zero or u small ncgutivo potentinl, 
the part of the electron stream which has tbe greatest 
velocity will roach tho unodo and bo collected-thus 
on anode current will Row, this being the wruol sign 
of oscillation in o oacillotor of Utis type. Part of the 
str;pom is turned back before it reaches the nnode nnd 
rofurns towords t he grid. As this stream is 
intormit tent it is charge-density modulated and in 
pos.,U,g through tho grid it induces nn alternating 
current in the grid structure 08 WM described when 
eonBiderin.g the operation of tho normnl triode ot very 
high frequencies. It now oppronchos tho cathode 11nd 
ns its velocity bus been reduced in ita pl\SB!lge through 
the grid it w.ill be 11gnin rofl~'Ctod by t he onthode. It 
continues to pass to and fro through tho grid Wltil its 
velocity has been so reduced t hot it is coll<.'Ctod by tho 
grid. Thus if the externo l cirr.lit is ndjusted ll-0 thnt 
tho time taken for ono rodio frequency cycle is equnl 
to tbe electron trnnsit tune between anode and cathode 
the oscillation will be m11intoined. Thill type of 
oscillator is \'ery inelliciont as tho eloctron stream is 
not focused ond hence n liirgo number or electrons 
will strike the grid witbout doing any n.sefol work on 
the high frequency circuit. A development of this 
typo of oscillator was used in tho 17 ems. cross· 
Channel telephone link. In this c886 the vRlve used 
hod a special helicnl grid with no 8L1pports running 
along it. The grid helix woe designed to resonate at 
tho \VOrking frequency anJ tho Loohor wire output 
circuit was connected botwoon tho two ends of tho 
grid. 

Magnetron Oscillators 
T he Mngnotron vnlvo first modo ite appeoronce in 

1920 being designed for t1so.on long wtwos. It consisted 
or -.. diode n..,.;..e: o. cylindric•ol nnode nnd cathode, 
round \Vhich was W'OlU\0 u wlouo1d go a.o to produo~ 
o magnetic field co-axial with tho cathode. A variation 
in tho mognetio field would then control the electron 
stream Oon·ing (rom cathode to nnodo. As tho large 
inductance of tho solenoid limits tho use of this tubo 
to ,·cry low frequencies it pro,·1,od inferior t.o tho normal 
triode nnd was ultimot~ly abnntloncd. 

However, around 1024 it Wf\8 found thot tho 
~fognetron could be mado to produce oscillations of 
very l'ligh frequency by usmg o con.stnnt axial 
mugnetic field ond co1rnecting a resona.nt circuit 

8G6 
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Fla. 7. 
Electron p~du In " Ma1netron. (A) Z.ero masnetlc: rie.ld. (8) Small 

maanedc field. (C) Ma1netlc fleld at cut-~ff. 
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between the anode and cathode, or between tho 
segments of a divided anode, this latter being the most 
usuru method for tho production of centimetre waves. 

Con.sider a diode valve having a cylindrical anode 
nnd cathode, plo.ced in a homogeneous magnetio 
field pnrnllel to the cnthodo, nod n D .C. potential 
applied between anode and cathode. When the field 
is zero tho e lectron paths '"ill be radial (Fig. 7A) and 
when the field is increased from zero the paths will 
tend to become curved (Fig. 7B) since the force 
acting on no e lectron moving in a magnetic field is 
always nt right angles to its dirootion of motion. If 
tho field is still further increased, a point will be found 
where the anode currfillt faUs to zero, the electrons 

H -
Fla. 8. 

Ma1netron chan.cterlsdc. 

now describing n c ircular path and returning to tho 
cathode C:Fig. 70) after grazin$ the 1mode. Fig. 8 
shows a 1\Iagno~ron chlltilctorist1c. 

In the case of tbe two.segment Magnetron, which is 
perhnps t ho most importnnt type for tho pr-0duction 
of micro waves, tho nnodo is divided into segments by 
means of two longitudinnl slots nod an oscillatory 
circuit is c011nected between the two segments. The 
magnetic field is adjusted to the cut.off value. When 
the vnlve is in the non-oscillating state, both halves 
of the anode will be at the lltlme potential and the 
electric field will be radial as in Fig. 9A. The dotted 
curve shows tbo probable p11t b of au electron under 
these conditions, nnd p gives tbe direction of the forco 
nctinji on the electron due to the elcctrio Ii old, and f 
tbe direction of tho force due t-0 the axial magnetic 
field. Note that this is always at right nngles to the 
direction of motion of tbe electron. Let us now assume 
that t·be t ube is oscillating nnd there is a small 
alte:rne.ting potentinl between the two segments. Tbe 
uniform radial e lectric field of "F;i;. llA is nO"' dis· 
torted by ~he avplication of an alternating tangential 
field, the distortion bei.ng strongest in the vicinity 
of the gaps (Fig. 9B). The· electrons which pass in 
front of tJie !iaps with the lield will be o.ccelorated. 
hence the r11d1us of thoir orbits wiJJ be increased, and 
the electrons will strike the segment \vitb tho higher 
potential fl''ig. JOA) where their energy is dis.~ipated 
as heat. Those electrons which pass the gnps, with 1>n 
adverse t.t111gential field. will bo retarded and give up 
energy t-0 the field and will continue on an orbit of 
smaller radius than tho g razing orbit (Fig. lOB) 
towards the cathode. By the time the electron has 
rettLmed to tbe vicinity of the cathode the field has 
reversed nod tho e lectron is ngain o.ccelerated by tJ1e 
D.C. potentii>I. It may repent t he samo process 
d1>ring oovornl consecutive cycles until its kinetic 
energy is exhausted and it c1u1 contribute no longer 
to the maintenance of oscillation. Tho freqtiency of 
oscillation of the tube is determined by the time taken 
for the electrons to complo'te their circular path from 
the cathode ho.ck to the vicinity of the cathode. 
It shou ld be noted that the olectrons which do not 
contribute to the oscil lating enerf;Y are automatical ly 
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removed from tho anode.cathode space. It has been 
found thnt an increased efficiency may be obtained if 
those e lectrons whicb have completed several cycles 
are removed. This may be accomplished by tilting 
tho magnetic field a few degrees, so that the olcctrons 
describe a spiral path along the anode axis, or by 
fitting two end plates and applying an electric field 
in the same direction ns the magnetic field. This will 
also give n l!pirnl motion t-0 the electrons, and when 
exhausted they w ill be collected on one of the end 
plates. 

Very high frequencies may be attnined by this 
mode of osci llation. Richter hns obt.ained a measurable 
outpu t at 0 ·40 ems. (61,000 Mc /s.) using n tube of this 
t;ype, a lthough the efficiency was very low. 

The Klystron Oscillator 
'l'he Klystron, one of the most successful of the 

newer types of velocity.modulated osciJJators, wns 
developed mninly in the U.S.A. by R.H. noel S. F. 
Vari.no. Fig. 11 shows tho c ircu it. Tbe tube contains 
an electrou gun similar to that in a cnthode.rny 
tube, from which a narrow beam of electrons is 
projected olon.g the a,xis of the tube and focused so 
that it will p688 through the small apertures l. 2 and 
3, 4, across which the oscillating ci,rc111ts are connected. 

• 

Fie. 9. 
( A ) Electron path ln a Spllt Anode M&&tu1tron with cr1tkal fie ld and 
no R.F. voltaae on the seimenu. (B) Ffeld confiiurulpn ln an oscil· 

ladn& Split Anode Ma1netron. 

The transit angle of the two gaps l, 2 and 3, 4, is 
B8S'Ullled to be small. The resonant circuits a.re of the 
cavity type (of which more will be said later in this 
article) and consist of hollow toroidal chnn1bers, kno•>'n 
aa •• rbumbatrons ". '.Che oscillating curr"nt" in t.hiR 
type of c ircuit flow on the i1~n"" vurface of the chamber 
and thore will be A high radio.frequency voltage across 
the neck 1. !l. 

!':upJJOSO that the tube is oscillating, and ignore for 
tho moment tho length of concentric line connecting 
the two rhumbatron.s. 'l'he e lectron benm from tho 
cath6de, accelerated by a D.C. potential of several 
thousand volts applied t-0 the body of tJie tube, will 
pQ.'!I! through the uperture t, 2, across which there is an 
R.F. potential. This '"ill cause velocity.modulation 
of the berun in tbe mnnner already described. The 
velocity.modulated beam then enters the field.free 
space between the two rbumbatrons, known ns the 
•·drift spa.co," where t he foster electrons will begin to 

8@ 
Fie. 10. 

Oscillating Split Anode Mainetron. Path.s of ele("trons emitted when 
the upper plate ls goln& positive. (A) Electron absorbin& energy from 
the output circuit. (8) Electron dellverlng ~ncriy to the output 

circuit . 
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O\'Crtako tho slower ones and the beam will become 
bunched. LL should be not.ed ~hot bunehing in a drift 
htbo really omounts to oloctron focussing in spooo and 
time. The distance between grid 2 o.nd grid 3 is 80 
arrongoo thot tho beam is bunched when it orrh•cs a t 
tho lotter. nlthough it may, of coun;e, be bunched ttnd 
de·burwhcd ecwerol times prior to reoohing this grid. 
If now we nssumo thAt when the bw1ches or olootronJI 
arrh·e ot tho i!OCOnd rhumbatron (the catcher) tho 
electric field ncross t ho neck 3, 4, is adverse, tho 
elec:trons will ho decolerntod in t heir pnl!&lgo and their 
lost oucrgy is imparted to the field, and hooco to tho 
catcher rhu1nbMron. The electrons oro retarded 
a lmost to zo1·0 velocity in t heir passage through t ho 
gap 3. 4 , oncl a ro removed by a collector olootrodo 
which muy bout t ho snmo potent ial us the body or t ho 
tubo. 

If oscillation is lo bo maintained it is thus 8-0qn that 
tho boom mtll!t bo bunched when it ente~ tho catcher 
rhumbotron and that tho phaae of lbe R ."F. , ·olltlgo 
oel'089 tho neck of tho catcher must be such as to 
rot.ard the bunches or electrons entering lho aperture. 
TbiJJ Intl.er is eoaily arranged by feeding enc'lCY from 
t ho catcher lo tho bunchor rhumbntron b~· mcnnJI of 11 

short l~ngth or concentric line, the length of which is 
varit'CI so oe lo establish the correct phlll!o relationship 
between tho voltages 8"ross the two rbmnbnt ron 
nooks. Output ie tnkon from t he catcher rhwnbatron 
by mcons of" short length of concentric lirni connectccl 
to a co11pling loop inserted in t ho rlmm butrou. 

T he I<ly~tron is cnpnblo of gh·lng very high lt.F'. 
outpul8 wit h good omcioncy, typicol (iguro:s boing 
l k\\". at 20 oms. ( l ,500 Mc /s.) ' ''itli an efficiency of 
the order or GO por cont., and 300 watts ut 10 ems. 
(3.000 Mc /e.) tind thu8 is ,·ery useful as a commtmicil· 
tior\8 transmitter. i\fodulot ion is uSUAlly effected by 
opplying speech \•oltages lo ono of tho focussing grid~ 
and lht\8 \•oryinir the intemity of the electron beam 
passing tl1rough tho necks of the rhmnbatrons. 

fl1. II. 
The Klystron OsdHaco.-. 

The Reffectlon Type O scillator 

T his typo of oscillotor is rother similar in principle 
lo tho KlyRtron hut employs only one rc80na.nt circuit 
or rhtunbutron ond is intended mainly for use in 
U.H.1". rC'Ceiv~rs where only a small amo<U1t of power 
L~ required. }'igs. 12A and 128 show tho circuits or 
two tni ico l tubes, one employing n H ahn o.nd Mot.co if 
g rid und a concent ric lino output cil'cuit 1md t ho othor 
using n rbum bn.tron. 'L'ho action of both tbC!llO t11hos 
is t ho same, clopondi ng on ret arding liold convoreion. 
The electron bcmn is focussed as in the K lystron 80 ns 
to pasa through the aperture in the Jiohn ond Mot.calf 
g rid (or rh1m1batron) nnd is thus ,·clocity.modulated 
on leo,·ing tho irrid system or rhumbalroo. It thon 
approaches a reflector electrode '"hich is at o potential 
near that or tho cathode. and may be either slightly 
posith·o or ncgat i,·e to the ca~hode. If it is nt tho 
cathodo potential or slightly more positive. t ho 

2l 

volooity.moduloted beam after loi:wing tho modulating 
grid, enters a negulivo potcnt inl gradient and the 
part of the stream wbfob po88C&l08 1worngo, or more 
tbon overage, kinetic energy will reach tho electfo4e 
and give rise to a rellootor current. Port of the stream 
with kinetic energy below avcrngo will bo retarded and 
turned back towards the c11t hodo. T hill part of the 
stream is intermittent and is charge.density 
modu lated. 

HT-

CONCENT RIC C.INE 
O VTPVT CIA<;UIT"' 

A 

OvT·PuT 

8 
f l 1. 11. 

11T-

Renec<lon Type Osdll>tors. (" ) Hahn and Motcall Tube. (B) Tube 
usln1 Rhumbatr'o n tank circuit* 

Thus for oscillatiou to bo maintained it is only 
nooessar~' t o orrange thnt tho re turning bunches of 
olootrons nre rctM<led during t heir second pnssage 
t hrough tho moduJatlog grid or rhu.mbatron. If t he 
reflector is operated with £• }lotcntial negative to the 
cathode, no reflector current will flo'v and t ho ontiro 
beam will be refiected. In this coso tho returning 
bCAm is ,·elocity modufolod nnd becomes bunched 
when it enters the modulating grid for tho second 
lime. 

Hahn ond Metcalf hove produced t ubes of lbis type 
which ";n oscillate at G cm$. (6,000 ~fo /s.). 

(To be co11ti1111td.) 

r·····--~7, .. ;-;~·;~--;··~~~ .. ~···-··~ 
! T HE UNIVERSAL AVOMETER. (Model 7) Is well- •

1 
: known as a compact and conveniently portable 
! self-contained multiple measuring instrument. It 
: provides 46 ranges of direct read ings and Is guaran-
i teed accurate to 8 .S. first grade limits on D.C. and 
i A.C. from 25 to 100 cycles. It Is one of a useful i 
i range of "AVO " electrical test ing Instruments, I 
: particulars of which are obtainable from the 
i manufacturers, The Automatic Coll Winder & 
! Elenrical Equipment Co.. Ltd., W inder House, i 
i Douglas Street, London, S.W.I. i 
~ ..................••......•.....•.•..•..••••••••. 
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A VAL VE VADE MECUM 
By B. W. F. MArnPRISB, B.Sc.(Eng.), Diploma Electrical Engineering (GtiMP). 

PA RT I I-RECTIFICATION 

Ill. A valvt permits c"rrent to 1J(Uia in one dfrwtion 
only-lww t.11 thw acllitved 1 

When tho plate is mado more positivo thnn tho 
6lruncnt it nttrocts electrons to it and necordinglv 
i here is 8 pll880ge or currcn~ t hrough tho vah·o. o;, 
tho other hand, when the pinto is more negative than 
tho mrunent it repels any cloot.rons that approach so 
there is no current llow. Tho action is much the 
eamo o.s that or a mechnnicnl vnlvo but with certa in 
advontagea. Tinas tho radio (mginoer hlUl provided 
himself with a device affording him unidirectional 
flow or cnrrent, with almost inatontaneous opening 
and closing, but free Croan thOff() difficulties or inertia, 
bowiring nnd lcokngo which test the ingenuity or bis 
counterpart, t ho mochnnical engineer. 

20. The aimp/ut aaio11 that " t'alve co11 perform is 
rwifi~ion, i.e. the e<m•><!r&i<m of an altu11atill{I 
a11pply to 011e u:hich i8 1midireclioltQI. tho11gh 
po8Sibly j111ct11atit1y or it1tcrmillet1t. Bow i11 
rtctific<1tio" obtained 1 

.F'irst conaidor an altemnting wave form auc-11 118 is 
represented in }'ig. I (a). During certain intcrvnls 
OAB, DEF, etc., the wa.-o form is Rbove tho datum 
line and can ha eonsidered tUI posith-e. Durintt the 
follo•ving intcn •ols, BCD. FC'R. etc., the wa•·o fonn is 
below tho dul um line nnd must, therefore, be 
COrll!idorecJ negnti\•O. 

. 
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(o) An aJternatln1 wave.form. (b) Suppression oft.he nttatlve haJf. 
cycles, 1ivtn1 half-wave r·ectlfic:ation. (t;) lnversfon of tho ntiative 
h11f-wavu1 1lvln1 full-wave rectification, (d) Effect of a conderuer-

acrob the rectifier oucput. 

Alternating voltage and current is of grC6t 
convenience iJl transrnittiug power over cables from 
tho generating at.iition to the corummer, hut onco lhe 
lotter has hod tho supply mado avnilablo ho must 
convert it to a unidirectional form before he can use 
it for appHcations such as electro-plating. uccwnulntor 
charging, or rwming transmitters and receivers. '.l'o 
t"ko the caie or '' receh'er, t ho m inute altemlLting 
voltugos forming tho signal aro ornplified stage by 
irt.t•ge by the valves and nssociatod co1nponenta. Tbo 
operation of the volve;i is dependant on their cloctrodea 
being maintained at certain steody \'Oltages, on to 
which the sigool .-olt.age may he super.imposed. 

T ho simplest w11y to ohtoin ,.. unidirootion.ol current, 
or voltogo from nn .. 1to1·uatin(C ono. iiJ to suppro!ll! ono 
hulf or each cyclo. os shown in l•'ig. I (b) whero t ho 
ncgotivo halves 11ro shown suppro880d. 'rhis is cClllod 
hl\lf.wnvo rectiflcotion. Another method is to invert 
tho negotive hal\'CS so that they are brought above tho 
datum line, in whi~h CAll(I we havo ochieved full-wave 
roctillcntion (Fig. I (c) ). 

21. Wlulf. typf,IJ of ~qt<ipme11t t11,(1y be used for 
rOOl;jicatio" I 

lrt oil c08CS, tho equipment fonctioll8 merely tu1 a 
switch- mochnnical in some instances and electronic 
in others. Tho commutator on n O.C. generator is one 
oxnmple of o noot mochanicnl roctHier. All generators 
fundnrnontnlly produce A.C. ond it is only by 111pidly 
clto:n.ging the connoctiom to tho npproprinto con­
ductors nt tho instant. when they pt188 from the 
inJlucuce of one polo to the noxt thot o unidirectional 
supply can be obtained. Tho clumging of tlto 
connoc~ions is accomplished by fitting the machine 
with a commut11tor; in fnct tho advertising 
department of n 11rm or D.C. gonorntur mnnufactlLrors 
cotLld foirly des~ribo theirprodu~t8 ns" Solf.RoctifyiJlg 
Altcrnutors " m 1u1 ottempt to unpross n bl<Ut public. 

Another exomplo of n moclmnical rectillor is 
pro,,idcd by n vibrator. snob Q8 is often used in mobile 
equipmont powered entirely by a low voltngo 
oocurnulutor. It should perhaps be etrcssod thot the 
mlLin fonction or a vibrutor is to interrupt an othcr­
wiw ~tcurly current, but it is clN\rly 11 simplo step 
forwnrd to fit additionul cont.Mt& ""rying t ho 
connections to tho 11oeondruy winding or the vibrator 
t ransformer so as to obtain current of correct polarity 
ot . th«' approprioto ill8tants of time. 

Both exomplos quoted obovo nro mochMicol 
switches ; nn elootroaiic swit-0h is roodi ly obtaio()(l by 
motU\8 of I\ valvo. 

22. H ow ill a oolve employed merely M a 11witcJ. to 
provid~ rtcJificotw" 1 

Fig. 2 (a) shoW11 " transformer T 8Cl'088 wholl(I 
&00ondary a resistor R cun be connect«! by clOl!ing 
the switch S. Tho resistor can be considered 1\8 tbo 
Jond roprosented by thu .-nlvo ou.rronts of a recoivor or 
tron&mitter. 

Suppose we consider the instnnt 0 in F'ig. I (") 
wh<-n the .-oltage is just becoming posith-e. D uring 
tho ensuing quart.or cycle the .-oltngo will inereaso to 
its m&Ximwn valuo, sho•vn by tho point A. :F'or this 
intorvnl we can mnrk the top eod or tho socondnry 
wiJlding in Fig. 2 (a) us positivo and the bottom encl 
nogntive, so thnt the ourr<int moy be shown ns 
circulC1ting clockwiso. During the next quarter·oyclo 
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tho voltnge, while still acting clockwise, will be 
dooreasing in amplitude. 

At tho end of the complete hal f-cyclo con.eiclercd so 
far, tho voltage will begin to reverse, and we must: 
tho.refore, open "the switch S because wo need a uni­
directional voltage only . \Vo can now mark the top of 
the Aeeondary winding as negative and tho voltage 
would be a-0ting anti-clock-wiSG had we not opened the 
&\\•itch to stop all current flow. We must hold the 
switch open for the whole of tho interval during which 
the curre.nt is negative, and th.is will lust for a half. 
cycle till the point D in Fig. l (o) is reached, when wo 
can again cloSG the switch to allow the load to receive 
another ho.Lf-cyclo p ulse of positive voltnge. Tho 
ehnpo of tho curve will now be as shown in Fig. l (b) 

A 8 c 
fir. l. 

A reccificr acu merely H ;a awltch, allowlnc an alurnatlni current 
co now In one direction, but opcnln1 as ioon as the current tends to 

reverse. 

Clearly o. mechanica.I switch would have to be very 
rapid in · aetion, for assuming the usual 50-cycle per 
second supply . a full positive or negative pulSG will Inst 
for only J / 100th of a second. A valve, ho<vever. is 
p rncticnlly instnntnneous in operation and so provides 
a usefu l alternative device. ·wo neod merely conne<lt 
the anode-filament gnp in series with the load nncl 
arrange to heat the filament in order to obtain the 
electron stream. Instoad of using an acctunulator for 
filament henti.ng. it is usually more convenient to draw 
the nooessnry heating currant from a. winding on the 
transformer, Fig. :l (a) . The reversals of the heating 
current will •hnve little effoct on the operation of the 
circuit for electrons will he emitted regardless of tho 
direction in wh ich tho heating current flows through 
the filament. The filament current wil.l fluctunte in 
nccordance with the amount of current passin,:t 
through it, but its natural property of losing heat only 
comparatively slowly will maintain its temperature 
suJ11ciently to continue the emission of electrons while 
the current is passing through zero. 

23. How i11 full-wave reaijication obtainccl ? 
In order to rectify tho negative ho.If-cycles which are 

suppressed in the o.rro.ogcmont so fnr discll8$ed. two 
half-wave rectifiers must he employed. It will be 
necessary to add au t1dditionnl secondary winding 
and switch to tho circuit of :Fig. 2, or, to go a step 
further, ru1 additional secondary winding ru1d rectifier 
to the circuit or F ig . 3 (a), thereby giving ns the full­
wnvo circuit of Fig. 3 (b). 'rhe common junction of tho 
two second1~ry windings is equivalent to n centre. 
topped winding of twice the original number of turns. 
Thus. a transformer giving, eny, 350 volts on either 
side of the cent1-e tapping will often bo found referred 
to os •l 350--0-350 volt transfonner. 

The switches are arranged so thi\t one opens when 
the other closes. During tho positive half-<>ycl1>, t he 
upper S\vitch is closed and the upper hnlf of the 
secondnry winclll1g supplies the current, the other 
half being idle. for i.ts switch prevents the pnssage of 
current. During the subsequent half-cycle the lower 
switch tokes its tnm to close, nnd the lower half of 
the secondary winding now supplies current to tho 
load. A pulSG will, therefore, be supplied to the load 
twice per cycle, instead of only once per cycle 118 in 
the half-wave form of rectification. 

23 

24 . .Are tUX> oolws usentilll fcrr f ull-uxwe rectijication ? 
No, it is necessary to htwe two anodea, but these cnn 

surround different portions of the same .filament, and 
thus be contained in one gluss •envelope. This is the 
type found in receiver and simil.ar light duty applica­
tions, but for higher power work two separate 
envelopes are preferable, to fncilitnte insulation and 
cooling. 

25. In practice a large conden11er is placed across t/u:, 
outp1't of tile rectifier. W /tat purpose dou l11is 
serve 1 

The voltoge nnd current pulses so far hold good 
only for the cnSG or a resistance ns the output circuit 
of the rectifier. It will bnvo been noted that the 
voltage foils to zoro each tune the input wnve is about 
to change from positive to negotive polarity. TheSG 
voltngo fluctuations occur at aud.ible frequency, nnd 
will therefore impose a. hum on the output of the 
receiver or trnnsmitter, though for applications such 
aa accumulator chnrging they are u.nirnportant, 
merely r educing to some extent the possible voltage 
from tho rootiflor. If a Jru·ge condenser be odded 
ncross the output of the rectifier it will act us " 
reservoir- in fact it is often called the " rOSGrvoir 
condenser." It will receive a. cho.rgo durlng that 
portion of tho conducting ha! f-cycle when the voltage 
from tho recti.6er exceeds that a.cross its torminnls. 
When the rectified volte.go begins to foU below the 
condenser terminal voltngo, the condenser will supply 
current, which must pass to tho load, as it cannot 
pass back through tho rectifier. A largo condenser 
takes nn npprecinblo time to disch&rge, and before it 
bas d.ischo.rged to any great extent, it wiU rocoivo 
nnother pulso from the rectifier to build up its voltnge 

] 
8 

Fir. 3. 
(o) A half .. wilva rect1fier. The switch or fig. 2 Is replaced by tho 
anode.filament 1a.p of the valve. and a filament hcatin& wind Inc added. 
(b) Full-wave recdflcatlon by means of another valve. Tht two may 

be in one envelopo. 

once more. As a. result the voltage is kept from fnllin.g 
book to zero ; in other words the voltngo flLtetuntions 
11re partly " smoothod out." Re.membering that a. 
rectifier crui be compared with a. pump, the condenser 
cnn be compared with tho air reservoir often fitted to 
tho pump to maintain a more constant flow. F ig. 1 (d) 
sbowa the effect on tho output pulses of connecting a 
condenser a.cross the rectifier output. It will be l!OOn 
tbnt the current pulse lasts for only a portion of tho 
conducting half-cycle instead of for the dnration of 
the half-cyclo, which occurred in tho cnse of a pure 
resistance output. 

26. How is a half-wave rectijie-r employecl for d'!ltclion 
011 radio frcquenc·ieJJ ? 

In rad.io frequency operation, the designer arranges 
for an nltern.ating voltage to be developed across 1\ 
tuned circuit. This voltage is applied across the 
anoclo-filamcnt gnp of the diode, with tbo lond 
resistor in series, as shown in Fig. 4 (a). The electrons 
emitted from the boated filament of tho valve can 



24 

reach the onodo only when ~his is more positive thnn 
tho filnment, so tbat n ltornntc httlf-cycloa are 
suppressed. Tho electrons re t u 1·n to the filament 
through the ext ernal fond re!listor, ood tbis current 
flow develops a ,-oltage across the resistor. 

A 
F1c. 1. 
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(o) HaJf-wave rectlfler. or detector. on radio frequencies. (b) Over 
a wide range the oucpuc current o( the diode follows a linear law. 

Tho voltage cim be sho"'n to <'Onsist of t.hree 
compon<mts, which cfLn be separated. Thcso 
components are :-
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(1) A steady voltage, proportional to, but somo­
whnt less than the nmplitude of the carrier input. 
This is often used for biassing earlier stages. 

(2) A component of carrier frequency, which is 
unwonted, o.nd is by-possed to tho fil ament by the 
condenser ncro8S the diode load 1·esistor. 

(3) A component of modulation frequency, which 
is nppliod to tho grid of the fol.lowing L.F. st.age. 

27. What are the chit/ a1foantayu cmd dilladt-a11tc'(Jt11 of 
diode redifiers 1 

Their mein edvontoge lies in the fact that over a 
wide rungo of input voltage, the output foUows a 
straight line law. This is iUustrated in Fig. 4 (b) Md 
makes them e!!pe-0io.Uy su itable as detectors in 
receivers for hlgh qluLl ity reproduction. and for valve 
voltmeters used on audio and radio frequencies. Tho 
disadvantage is that tho outpot is loss than tho input 
voltage, in other words, they cannot act ss amplifiers, 
nor con feed-back be obtained for renction in receivers 
or oscillation in transmitters. 

(Po be continued) 

A Home Made Punching Jig 
By J .i.s GoucR (GM3N,H). 

THE nccompanying sketch of an oMily made 
punching jig may be of interest to amateurs 
doing constructiona l work. 

'l'wo steel p lates, i in. thick and about 10 in. by 2 in. 
are screwed togetl1er at 0110 end with a 2 in. by 1 ~ in. 
by i in. s teel separator between them, curo being 
taken to keep the odgea parallel. Another separator of 
similar thidrness is fit•cd tompornrily n t tho other 
en<I until two of the smalle r sizo bolos oro drilled. 
Still keeping this sepomto1· in position. two bolts oro 
inserted in the holes nnd nuts nm on t-0 lock tho 

assembly. thus ensuring pe.-fect. alignment while 
drilliog the romaining holes. After the drilling is 
completed , the tempomry separotor, having served 
its purpose, is romoved. 'fhe thickness of t.he 
perm011ent seporator may be «aried 0-0cording to the 
thickness of the job mnteriaL 

Pw1ches ure made from hard steel rod, ground to o 
good sliding fit. n.nd the cutting ends ground flat, 
except in the cose of that for hole B ( 1 i in.) which is 
slightly concave. '.l'ho striking end sholtlcl ho slightly 
rounded to t'nsu rc n vertical blow. 

A sharp blow with a hummer will d rive a punch 
through a lwninium up to i iu. or steel 11p to about 
3/ :l2 in. thick. lcnYing a very much cl()Q.llor hole than 
is nonnnlly obtained by driUing. Punches can be 
from 2 h1. to 4 in. long, the shorter sizes enabling holes 
in small articles to be pressed out by using a bench 
vice instead of a hammer. 'Vhon punching for valve­
holders, the position on the chassis should be marked 
and the jig allowod to slide along to contro the mark 

in B. the jig should ihe11 be plnced on a solid support 
and the punches A and C drivun in. With these loft 
in position, punch B may be driven through. 
Jncidcntally. tho holes marked A, B, and C. form a 
jig for the Celestio11 Amphenol type octa I holder which 
saves much time in drilli11g and meMuring. 

The smaller p-unohes may reqllire to be plllled out 
with pliers, but t ho lurgor sizes can be removed by 
hond, looving a perfect cut-out for the vulve-holder 
and li~ing bolts, providing the jig hllS been clrillod 
correctly. 

_..,_.,,,.,,~ 'IJL-t40t.l$ OCULl..EO 
VERTICALLY 
TMAOUCM 80T ... 
P\.AT eS 

Your Support is Solicited 
Mr. .I'.(}. Uoarc 020P (T.R. for Oroi·don and Thornton Ucnth) 

hasarrnnBe<J to hold i' meet.Ing on Sunday, August. 22, ot. t-he home 
of ~Crs. Normau, 10 Olosaop l'load, $1\ndenilead, whon tho radio 
~Mr of tile lnt-0 .~'./O. llon Normau, ex-OODJ> wlll bo olfoNld for 
&tie. It is hoped thnt nll members residing or g{,.tloncd lu tho :iren 
"111 mako a l i)CCilll point or "ttending ot 3 p.m. Tho 1irococ'<l;; 
of tho aaJo will be ll!tnded to ~!rs. Norman. 

* The AMATEUR RADIO 
HAND BOOK has again been 

reprinted. Place your order 11oiv. 

PAPER COVER 'i / - CLOTH COVER 6/ 6 
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AN A.C. s.w. RECEIVER 
By A. H. 81tl1C>: (0588) 

I
~ anticipation of quite a considerable increase in 
amtlteur l•otivity after the wnr, most readers will 
nlrendy bavo decidccl that a single signal supcrhet 

must be employed to meet the inevitable interference. 
but a stand-by rC<'oivor will also bo 11<--oded 011 mony 
occasions. This article describes n suitable recoiver 
for the latter purposo. 
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the chassis by menns of four 4 BA bolts. All controls 
are brought out to tho front panel (which is cut to 
tho height of the tin) with the exception of the 1na11ual 
gain control. This latter is, of course, i11cidental to tho 
H.Jf. stage and therefore moWlted on t hesido of tho tin. 

Detitils of tho set can be better followed by studying 
"Fig. 2 w·hich shows an "end on " vie\Y of tho c-on-

fie. I . 
The clrculc d lacn.m. The H.F. s-u..g:o is builr: Into a biscuit tin and all components shown In dorced line are In chis tin. 

Valves: H.F. Tuncsram Variable Mu . . Oete-ccor Ferranti S.P.1, Output Mullard Pen A'4. 

The C ircuit 
The circuit given in Fig. 1 illustratos a 3-vah·o 

c:ornbinat.ion, ''•hich is 1no1-o or lel)S conventiono.I, ""ith 
the exception that regeneration is obtained either 
cnpaeitivoly o r by v1trying tho screen voltage on tho 
detector valve. The correct method of operating the 
controls is to keep tho screen volt-1,1go as high as is 
reasonably possible and tl'ien to use the reaction 
co11delll!er in the ordinary way. This memu1 that the 
detector valve can always be operated nt maxinmm 
efficitlll<ly. at tho sruno time muking tho regcnorntion 
control very flexible indeed. 

From oxperime11L~ cnrricd out so far this method 
of regeneration cootrol has produced n most stoblo 
set, although tbo writer would oppreciato it if readers 
would poin t out nny disadvnntngeit thnt there rnny 
be o.ttcndunt upon its use. 

Constructional Details 
lt was decided that the 1·eceiver should bo·a pentode 

joh with n detnchablo H.F. unitrwhich could he nddod 
in a few minutes and at t ho same time htwe the 
o.dvantogo of being ganged. The 1>entodo. tlotcctor. 
and L.F. s t nge;s were built upon an existing alllminium 
chassis measuring 12 in. x 7 in. x 2! in. rlcop. 'l'ho 
11.F. stsgo ill as.'lOmblod inside 11 standard 41b. bisc-uit 
tin (no otber metal being available) ond is secu•'Cd to 

atructionl.ll features. some of which mny be montioned 
here. )fidget variable condensers of · 000t17F (lllpncity 
(Rnym .. rt) nro usecl for tho " main ii:nng ' 111\d these 

• ( Conti11ued 011 7>age 32) 

Fig. 2. 
Showfft& llyout as viewed from detector end. On the left 1$ the 
H.F. unit with coll and valve mounted on a small metal shdf. To 

the right are the d etector and output sta1es. 
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KHAKI AND BLUE 
e Capt. .Toho Swlnncrt<m, GlYS. who hll.8 been In North Africa 
for the _p;1st eight, months spent some time in the early days of 
the c.<tmp~iRn AA U:tli10n otnccr at~~ l"'rcnch B.Qs. 0 Uclieve me,'' 
ho wrhc-s, .,r those ehall!J have Josl nei thc.r t.he wm nor the J)O:\\·er 
t<> fight M<i their slgnnlB pe"'°rmel did wonocrs with lit.llo 
CQuipnumt and no tnlClSpOrt. I t. oflcn struck a l'('.m}olsccnt chord 
to hear them say • d•h dlt dah • over the radlo." e Car)t. Larry Rlehnrds, G3VM, is now working in B.N.A. with 
numerous 1\merican n.m.'lt.curs. inclucJlug rupresentntlvcs rrom 
W3"6. 7 •rrd 8. He hru1 his tent J)ltcho<I In an olivo grovo. e ~orth J,ondon friends of J,. F. Viney, G:IVD, will be pica.sod 
t<> hear that aner nearly four yCArS' SCf\'lcc In U•o Jl..A .F. he hrui 
no•v boon grouted n oornn>IBslon ns l'llot Officer. 2VD. has been 
stationed in (;lbmltnr for the fast two :..•cars. During n recent 
trlp to Southe rn l 'unlsla Ire mot WoGDl( (S. Cnrolinn) who bol~• 
• hl~h t e<:hnle11I post in the A.A.1'. e Mr. J . .N. Davies, BERS468. o f tho Gnmbla Marino Service 
(1'.0. Box 65, ll:nhu.rst), seeks news of Corporal D. A. }>arsons, 
GW41'W. e L.A.O. lfal<rhnn, 4204, dlscoverod Just before being pasted to 
a new N.W.A.A.'~'. 1mlt t.hnl. his C.O. lwl boo.u S./Ldr. Cecil P<rge, 
06PA. llo scmlB 11rcellngs to old friends. 
e Cpl. Spctch, 4649. now attached to A.M.E.S. llcser"e Pool, 
l!.E.F~t wishes to b<l remembered to 211KQ ilnd others who know 
him. tte ha• me~ 21!JX. e L.A.C. E. Drown, 4235, whose address I• lt.A.F. Ferry 
Conururnd! c/ o Cable and \Tire.less St.aUf)u, St. Geori:e. Dermudn, 
wo1~d npprcclatc letters from G3LR, 21IJX nnd 6391. H e hns 
met uo other members to date. Dn.ventr)r keeps him in touch 
wlth home news. e ('pl. .T. Harri•, 2FPY, ..,rvin1< willl tile :R.A.F. at nn A.lf.E .S. 
In the .lLE. mol\cs somo lntcrcsrlng comments In a. letter to 
080.J:l regnrdtng the 1>rofected post.-wn.r hen.dqunrters sta.Uon. 
He. belie,·t..-s that rsueh a station wouJd be nblo to maint..'\in a. more 
pnx:lso record o f d.nta on la)•e.r bcights:, ans.;f~ o f radiatio n, .etc. 
thn.n tho nverngo nmntcur, rtnd su~gest.8 tbnt. this inrorrnution 
001~d be lss1md from time to llmo ln the fom1 of Teelrnlcnl 
Bulletins. llo lllso ndvoca1cs rcgulnrlscd .. J)Oint to Jl(>lnt" 
working l>ctwocn amateur stations with n. view to imt>rovlng 
opcmti11g nbUlty. 
• Since lo:wln~ En~land n 00111110 ofrc•rs n~o l'./ I.t. Ted Laker, 
C6LK, has visited no less than 25 countrl<.:$. JAst Junn he wna 
J)rt'Sent nt n. two-dn~1 moottnu: of amateurs In l'-retorln- thc O.rst 
wnr-rime ·e· Sig:s·rest " held in lho Union. \Ve hope to rcJ)r<>duco 
in our nex issue a photosm1ph taken o n t.tmt. occasion. 
e l i.A.C. Desmond Alhnundo, G •HK, now in India, re1>0rts 
mcclh1~ 02UQ, Sll W, VF.3AQ.K :rnd ZL2AG . Ile sends 1<rectings 
to nll <old frienos. -
e 13oltonians wm be S(l..'l<l to learn thnt Stnnle)• Gornett, G4A W, 
has lrcen promoted to the rank o f 1'.0. UacUo llechanic (Shore) 
after serving throo years as 'J'elcgra1>hist. He is now at 
.. WCAri.• .. W./ l'. St~tloo, Afalw. 
e .. Aficr a dny of toil and sweat somewhere down Du:rma way, 
n. lnea.I of corned heof n.n<l u swlrn whnt more could one want to 
$OOU1e nn old key basher? I t. cnme u few minutes later by some­
one annouuclns: the nrrivnl or maU. Two copies of the good old 
Bur.t, tho ftre:t since lca.vlug G·l:tnd." So wrote Sgt. \Y. U. 
Graham, G• BJ, on June 7. 
e Aflc:r pcrfonntng yooinan sc.n ·Jco In Urn \Vcsten1 DCISCJ't for 
nearly 12 monthiS. the Advanced Alr Bea.dqun.rte.rs Amateur 
Radlo Society has ceased t<> function, due to Ibo fact thM most of 
Its members have been P08ted to new theatres of w.n.r. Thof!C 
r<0ponslblo for tho enterprise, which lJlcldcntnUy IUld oOkl:tl 
ll .A.F. bnckloa. ba\'e the sntlsfac~loo of knowing lh•i tho 
Society provltJCd • mea ns of glvin~ msmy o f lta me mbers their 
flrst glimpse of Amttt.c ur UacUo. \\'hon the war is over no doubt 
those eoaccmed wHJ sco to it Ui..."lt 1.he aS30ciaUoos formed ln the 
WC8tcm Desert a ro not forgott<?n. e r 'mm 'rehcrau comes news or F./ r,t. :R. L. Mrukhnm, G6MK, 
who rr.:ports bnving. visited 'rre\'or Drown , VU 71Ut (n.A.P. Co. 
:Uahroin). Tho latter has recenUy mnrr1.cd n.n ;it •. A •. .F. nurslnp: 
sL;;ter. but, we g,.'lthc.r he is staunch enou~h " key runcher " to 
koo1> (\If phone when pe.noo brenks out. I Vi.silors wil be con:U:llly 
welcomed ot. VU7IHb 06lfK mnint.::li ns contact IJ~' corres1>0nd­
enoo with 08AY (X. Afrku) 5QY (l•malln) nnd 5ZM (Nalro~I) 
and u~s various " J\.itea ·• ro r persontll QSO's along the. routo 
frorn Karachi to Cniro. He scuds greetings to o1d friends in 
Newt.Mlle and Stockt-0u. 

CRANWELL MEETING 
SUNDAY, SEPT. 12th, 1943 

For details, watch notice 
boards and cinema scree11 

ALL OFFICERS AND AIRMEN 
CORDIALLY IN VITED 

e CJ)!. G. D. llolam BRS3833, ocrvlug "11-h nn R .A.'F. 
Squadron " out ln the blue " nppcalB for t-Ochnlcnl mngazln ... 
" I can A&"ltre. you," ho writ.cs, •· they will be wen read even If 
years out of date." R e nnd Id• colleague5 would also be grntefnl 
for any surp.lus wireless ~car ns t hey hn.ve no recc.iver for entcrt.'lln­
mcnt PlU'JlOS<l8. All gift• should be nd<lressed to him e/ o 7 the 
Crescent., TanttQ]d I.ca._. Nowc..1sUe.-On·Tync. 
• Cpl. a. DaWC8, 761326, BRS3896, R .A.F . India, sends 
JZrecUn~ to all who were mcmbent of No. l and 2 Lnstruotors' 
clJ>sseti 11nd passed out from Cronwell with him. Ho would like 10 
hear from 20)1R to whom ho 6C:nds congritts on his elevation to 
" tho pecraae." 
e Wiii tho R,A.F. F ./Sgt. who wrote to P./ O. C. S. llmdloy, 
GS.BS, "R-Ogcrs \\rood,'' l .. awkhom, Kent, from the Grnvcsenu 
<lrM rcgardiug the R.A.F. (N.W. Ken•) Radio Society be ROOd 
enough to ..ind a CJJrd with his address, as his orlglMl !otter h"" 
been mlshdd ? 
! W. l! . .Nuttall, lAGP (L-Olgb) , rcPOrUI Ot nnd well from 
lriJ>()ll. R o 1.!i stiU waiting t<> bear from :Ron Wood, G3TK. e GM:JTI>, who ls still enjoying Ufo i n Gibraltar, rewrts that 
most of his collengues aro oow me1nbe.rs o f tbe Socict;y. He 
rcccntl¥_ toured Algeclrn.."J, Cuctn., rrct unn and Tangien;, rotunting 
to" Gfo" on a Spnu!Bh hoai. 2KQ Ill with him. 

R.S.G.B. Prisoners of W a r Fund 
DONA'DONS.-The Gcn c:ml Scerctnr),. ui~knowlc,'(lgCS wltJJ 

thanks, on behalf of Council, receipt of donations from :-District 
4 Mootlnq, £1 4!!; i District 6 ~loeting, £! 18s. ; IV. E. ltusselll 
G5WP, £110.. luu.; .6. W. Stainton,6588, l s. od.: "20NO an< 
office frie.nds," £2 Hs. • llrs. Hughes (mot.her of Q{CG).10s. Cid.; 
Coiro Mectlog, £6; Jl,. l;, Dls techc, SUJRD, .ti 55.; F . ll. P ottlll, 
SU ISG, 15". · lltn!. ~·rost, £ l · )ul8temdlo (per S. L. llobiOJIOu, 
.£l 10s.; Dfs trloo 8 (Cnmbr!d~o), .£3 H•. ;. J. o. Mclntosl1, 
VU2LJ.,,, 7s.; lt. T. P. Cooto, 671~ . SS.; G. u. 'Eyrn, GSO.T, 5s . ; 
T. R • .urooke, 4315, 5s.; c . . r. Pcmberthr, MBC, 5s.,; J. v . 
Davia, 4626, 166. 6d.; M. 0. Felix, "318, 10s.; G. W. D . i:>purroll,' 
5205, 5s. ; D. Mclnucs, 96, 68. ; J. N. D11'1cs, llE1lS468, £1 : 
District 13 (per G3S'r), 159.; C. E. Jelferics, 05JFi 68. t G. S. 
Wood, 2DNZ, 5$. ; SeoUaud " R" Dlatrict (li<lr OJI 2NQJ, I.Os. ; 
Dil!trict 15 (Aylesbury) (per GSUW), 10s.; .T. lJIRhAn1~ 3172, 
10s.; District 4 (pcrGSDZ) , 5s. Receipts to date, £870 luo. Od. 
Expenditure to date !385 l Os. 3d, Balance ln hand as at J u ly 
30th, !48' 19s. 9d. 

A THANK 0Fl'H1UNG.-Sgt. H. G. llnRhes, G4CG' com­
metnOratcd the Orst, nnnh'ersnry o f hlg e&eaJ>O from being t.nkc n 
prison& when Tobruk fell (June 20, 1042) by forwarding n. 
dOOJltlOO Of 10s. to the Fund. 

News fro m the Kriegies 
JnformnUou Is to lu111<1 ~ia lltr. James Hunter, Scottish R ecords 

Otlk'<lr, that P./ Lt. A. c . llrown, ex GM6ZX, is a P.o.w . in .favo. 
After scn•1nEt aa D.O. for Scotland ·• A " District ror sc.vcra.I_ years-• 
.11.rehlo left for Singn1>0re in 1037, to take u p an Air Ministry 
engineering apoointment. 

In spite of being shnckled fo r the pMt 10 months Lt. Re•th 
reoentJy sat for an Aclvc.rtlslng c x1imlnnUon. Uoth ho n.nd 
f'. /Lt. B..'lbcock, G8LI, return th.-.nks to all who hnve mado it 
pos..~lble for then\ to receive lt.S.G. u . fw1d parcels. 

After bclo~ ml&Sln~ for 18 moutha Sgrn. $. H. G. Wooden , 
BRS38tl, hM reported flt and well rrom a .Tnpaneso prison cnmp .. 
~ ~c1:1~~[~~stg-~1lf1o~d f~con!l:.e in Brlxton, London, he nsks to 

"Snowy" CAmpbeU, VK3l\IR, who is Ju P .O. 52 lt.aJy, conW!u~ 
to lnstruet in advanced -rru110 theory. Cl:.t .. ~ l>ei;;.in at 9 a.n-1. :and 
cout.inuo throughout tho day, with brenks for n\C,.'l.)S, ttntil 10 p.1n., 
O..'\ch lecture lasting for one hour. A wide Jlclcl is covered by fl\'C 
gmdcs of lustructlou. ·• Snowy" who Is 0 11 the emnµ cxecuth·e 
coromUtco St.':lt.CS thnt U1e camp strength has dropped Croua 3,200 
t-o 2 , 700 due to dc 111.1u1ds elsewhere for working J):l.rtleg. 

Cpl. J)enis C.1rr, GSUC, :tcknowlodges receipt or numerous 
purcels and asks to bo romemberc<l to his friends. 

J,ctters have been reocl"ed by GSTJ, from Messrs . Briscombe 
nod Richardll<ln, boU1 of whum re1l0rt snfo nrrlv•I o f n.s.o.n. 
parcels. l'hey n.sk to bo r t1me1nbcred co old fric.nds at home and 
OVCI'SCtlS. 

H ospita lity O ffered 
Mr. W. J. Barker, G3NQ, "J)arjcclin,g,'' Albion Lnne, H erno 

ll•y. Kent, nod llr. A.H. Mason, GM6MS, 17 Redford Avenue 
\Vallingt-00 , Surrey, will be glad to extend n we.loome:to vi.!iting, 
amate urs. 

ltr. J. V. D"\'f8, BRS46l5, Castle Rood, Wootton, Woodstock 
Oxon, wm be plooscd to ontcrtaln Sorvfcc members st<1tloned 
nenr nl!! home. 

Mr. D:~ve Price-Jones, GSSA, lateof\\TeJwyn, is now living nt. 
~lnnoravon, Lb•odllo, $. \Vales, nt which ndtlress be will be gJad 
to receive visllors and lettcni from o ld frfnnd&. 

g$iitnt J\tp.fS 
We fCC'Ord with regret the d eatlt!J, due to Oylng •ccldenl;o 

of Scr~cimL.Tohn Smith Whlte he11d, DllS5t3d nnd Cotl)Or<rl 
li'mocl8 Neville S!osa, DRS6168. Thelr ho me to wns were 
respectively .AbertlUe ry and .llangor, Co. Down. Sym-
1••lhtC8 are extended to their relnllvcs nnd frfen<IB. 
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BRITISH ISLES NOTES AND NEWS 

Dlstrlc~ and Town Heetlnp 
D.R.'1, T. R.'1 and othen are asked I() arraoiro n~Unsis at 

lea.ot lMl\'tn d•y1 atl<>r llllLLl!Tl!I publleallon dal<>-nomlnlllly I he 
15th or the 111011th. Due I() distribution difficultlea, coupled wllh 
U•e ro.ct. that. a veey lftn:o oumber of me1ube:ra Uvina awl\)* from 
home l>Avo lhr JIOLLRTIS redirected I() • tempomry ndill'cla, 
oomc day• mny r lal)OM) bcforo lhc c wTent l11uo Is re«lvcd. Ir• 
meeting la nxNJ bctwoen the 15th n.nd 22nd ora ()tlrtleulAr month 
a ootloo should n111>e.nr In tho preoioiu month's baue. 

Dclalls or fortht"Ornlu~ mootlngg sl1ould be oent lo' reach 
Hcad<1u.nrtc_rg not. lnlcr thnu the 27th of each month. ·rho 
d ctAlls •hould l>o 8<'t out on n ecJ)llJ'nte • lip or 1~1pct or on n 
JI08L•('nn.l, nud 1hould bo nrn1ngc.-<tl cxactJy as shown lo tho pnuel 
publlshcd o n 1••v• 28. 

DISTRICT I ( North Western) 
D.R.: 11. II'. 8ta"11 (G6CX), "Sandlta1," JfddUIJM'I! Road. 

Wut Kirbv, CAu/rl,.., llovlol:e ss;. 

.dlAl01t·11Nlff-Ly,...- At the June meetin(I: of the Iota! Radio 
Society Uie clcetlon or omcL'lh for the coming year took r.Ltcc. 
G38Y, hOmc on lc"'·e, altcn<led. and wu gh~n a l1001rty we come 
by All P'-nt. A irenerlll dhlemsion took place on various toplro 
of lntcaui, aner " 'hicb 50-IS gin-e a d emo111tration or a wcll 
00111tructed am1>llfttr. ·-'' the JuJy OlCCUng a wcleo me was 
extended k> vWt<>l'I from llolton. (ei4 05l'X). 

8ollo~.--<J3J J). a Service member siaUoned In a nearby town 
marl e a 11Ji0cin.I journey lo au.end tho July mee:Uni;i but found 
t_hat. •ous and 2DVQ, were the only other mc-mbcr'8 J)retent .. 
llo " 'C\'Ot. a ,·cry cnJoyablo Umo was spent . 2ll.OJ put lo • lotc 
•l.'l*ruucc. l.ocnl membcra stJll o.ppear to bo hlbnrnnUn~1 l!lnro 
tliero Is no o l her nowt. (l>ia 20VQ). 

~l'ho D.R. npoloR.l8C8 tor tho unavoidabla delay In nnsworlni:t 
cnrrt':8J>ou<lenco rooe111Jlt, l'his Is due t-0 prl"8Snru of prlvntf' 
b~lncu b ut 11n enrly 11 t.cmot wUJ be made •horlly to dl•.PoBC ol' 
t he nrrcaro. OOCX. 

DISTRICT 2 (North Eastern) 
D.R.: C. A. Sllllrt (GGKU), 3111, Poplar Orooe, 01. llorton, 

Bradftml.. 8/d. 107k Scribe: H. Beadl<(08UO), 13, CAondo1 
&, Ktivhlev. 

M:embcro In the Brltdiow;e area ""' asked k> note Uie appoint· 
mentor OSTF 110 llMtrick COmnion, JlrijihoUM!, M T.R. 61;34 
bas moved I() LOndon. 6XT (Cpl. R .A.t'.) Is 1tatloned In Wile.. 
3XQ hu "'JolnC'd t110 Society anoc a IAJJ61' of oe•-eral )'ea,... •PU, 
56 Maoohefm lload Toner L..oe, Bl'l\dford. requlrN 1he present 
adW- of3KB, st•n,~MC and SFP. 6Kll baa beeu t<> CmoweU 
for a • ·eek; lie"""' 2Q.u In town recently. 2DUX hAd a JlleAMnt 
time ot the rctttlt rluddersfteld meetin1<, others prcocnt Included 
2m1, sco, .. 6)11, 6XK, sou. 8JLF, llHDY, 4377, 0100, 02rn. 
6225 ood o.140. Tho next meeting wUJ be held on Saturday 
evening, Angust 28, at 05VD. 12 Lan1tlcy 'fcrrnco Crooland 
!load, 011kcs, II uddcnJflcld. A meeting will alao bo hold at 04C 1., 
20 Umu_kJlOUlC ])rlvo Nat) \Vood, ShJplcy, on Scptcruber l, n11 
7 p.m. 'l'ho proJcct«/ letl<lr budget for Sheffield and Dl•trlct ho• 
boon d rol)ll<ld owlnJC lo lnek of supporL 

A lUOl'llng or the Morlcy-'llallcy-l)cw•bnry mombcl'I! wlU be 
held 0 1\ Sunduy, J\Uj:tll!t. 20 3t 2.30 p.m. nt lhc home of 5\'V, 
8 Aahflcld A w·nno, Morley. Oiiier membcn Uvlug near wlll be 
welcome. 08110. 

DISTRICT 3 (W~ Midlands) 
D.R.: r. Dt11»0Hd (05 VM), TM, Chut,.ut•. (Jilbtr!'• f:Hd, 

IVor<Ultr. &rib<: e. J. IViUon (2FDR) 48 IVU1bcnm1<1 Road, 
Oll.<>1t, JJir1t1i1tghaJtt. 

Bir"'i"g""'"·-i' meeting or ll.A.R.S. ,.. .. hrld on July IS 
a~ lbc " llopc and AnC11or" Tlotd wlien l!I. Ueorgc Bro,...n, 
OSW, go\'r an lnte~Ung talk on t"" rep1tlr or broad•Ait 
rece:h·en. Tbe Annual General Meeting w-UI be hdtl 0 11 Stmday, 
Scpt<:mbcr 12, al 11 a.in. 2FJ>ll. 

DISTRICT 4 (East Midlands) 
Dtp•lfl D. lt.: .~ . f:. Clipidorui (G8DZ ), H H1>/lt'llOM l loa<I, 

U'ut JJrutuford, Noua. 'Phont: · c/ o 2.400, NOU.inqllnm 8 4 lO!;. 

J><rb11.- HllS4071 wo uld llko t.o hc!lr Crom rnorn~ni w1J1Jn11 to 
1rn1Jport. n IOO<tl 1UN,tl11g. 8DZ wUJ a.ttcod. 

~Oitinuh11m.-'fwelve members u.tteuded the July n1cctlny; 
hekl at. 8 DY. wlicu Alr. I!:. Norman, a OO\Y 1uem~r. dl8playetl h ls 
verr cflklr nt home-constructed CO)llblocd t<l1tMl ROllCtlltor And 
B. ~.O. We ho1ie 110 wUI 1ubmlt an artlclo for '.l'rrn llULL•TIN. 
1'ho sale or 1•hotos:rntlhs taken at the J uoe mecUng b)' 5~06 
brou11ht In the tum of 58. for the P.O. W . . l"und. A wclcom• II 
eJ<tended to .\lr. &. o. Le Sueur, Lite of the Channel lllt1. 

A lladlo Umlna Tru•t II w be s taRed at the nex\ mutln11 wh•n 
8 DZ wUI act a. <1uenlon mA8ter. Plcaao 8'\lld In your probl~m• 
DOIO'. Tlie ""''"ln11 "'Ill be h eld at the home or Mr. P. eom,... 
24 Queruaby RMd, l1A1>perly1 on August 22, a\ 0.80 c·in· 80Z 
would like I() hear from memoel'I wbo are inte""'ted n vlJIUng 
pia- of Interest •round tho J>iltrici.. OBOZ. 

DISTRICT 1 (Southern) 
D.R.: ll'. B . Ruutll (0511'/>). Mi/aQnu, .lfal/ftml., Wol'ill{I, 

Sum:y. Wol'illJI 10$9. 
JJo.,.,,.,m<>ttJA.-Congm111l•llo11S and bc&L wlibeo to XaltllAll 

Va11$, 2FSL. who ,. ... mMrlcd lo Miss Nyo on i'ugu•L 8. 201', o f 
Croraon, h.'l& boen hero on holiday. S7d9 wu OD leave rccenU.y. 

(oia2RNO). 
Ctml•<lon.--2AN1l, writing Crom ~tiilta, MY• t.h•t \'Cry rcw or 

the nu>nteu.r fmlerult.y oro left there slnoo tho gcncml mo•..,rncnt 
In II uorU1erly dlroj:tJon. H e ll'OUl<i llko 1(1 hcnr from s·ro. Tho 
'1'.ft . wns pleaecd to see 6Xll nt. tho IRllt Y.M.Q.A. moolln~. 
" n ooky " wl~hcs to l>o nimc ml>crod t-0 nil old friends. 2·0 N 
rctun"<I .Omo time ngo nftcr a ei~I In lcelnnd . Coia 3003.) 

Croj/<1011.-Tbere wUI bo n •pcclnl mooting lh ls month, 800 
Porthcoming £vcuta. If you ore luterc&ted In Junk 8l•le&-tun1 up. 
4150 Is still lo the bc<!L of he.Ith out In No rth Africa according to 
a letter recclvcd from him recently. lie senda 73 to nll old friends. 
We were pleased to re•d that 6Jn' hn& aarey orrtved In the ~t.E. 
2DP enjoyed himaelfat Bournemouth. (ria 201'.) 

GeMml.-The D.R."'"" ha.PP>' 10 rettt~e a letter budget with 
contributions from 211., 2ZO. 6RS, GOJ, 5CM, GNA and SLY • 
Ml seem to be In txrellent oplrlta and I() luwe gh·en lbe 
gn•tronomlc l()pJc of nuta and ham (genero1161y 11ro,1ded by ZO) 
a lot of thought.. OSWP. 

DISTRICT 4 KEEPS UP ITS ENO. 
The feature of the June meetlns held In Notcln1ham was a display 
of amateur built appuuus. G80Z. Deputy D. R. .• I• sJxth from the left. 

DISTRICT 8 (Home Counties) 
Dcputv D.R.: L . IV. J oHu (0SJ0), 16 f"V' Roa<I, Cambridge. 

~f'cl•11horui : Cambridge 3400. 
A eucoessful meeting wn3 hel(I In Cnmbrldgc on Sn.lunlay , 

.Tuly 3rd, wbcu 23 ~l'l!Ous we.ro 1Jre8Cnt... . Uurlng the afternoon 
n most lnterostlnR talk 011 the 11.s.o.u. l'rll!Oncl'I! of War h'und 
was given by Mr. c. If. L. t:dwnrd•, 08'rJ .. Mnny lcttens were 
read from members who nre In prleon cumJ.)8 nnd It. Wl\8 r.lear th.'\t 
lhc etforU! being made bY the lloc'lcty, nnd pnrllculllrly by STL. 
are more than appreciated. After Ille tnlk • colleellon "'"" mnde 
which reJUlted in the OlUU of £3 141. bclna ml""'1 for the f'und. 

llnfortuoatcly due I() official du11.,. f'./ l,t. Walker was unable 
to ~ve bis promised letture. but 1.he Rall w .. well lilied bi• Mr. O. 
1aela!on. who dcUvered a mnch appreclAted talk on the subJec:\ o f 
Hum, durina wbkb he OO\'ered the d'"l.l!D or power packs. R e 
Alic> 1t4\•c a det.."lileci f'xplBnaUoo or 11noo0tlnsr clrcuU.1 and malm 
tranSl'orm<r fields wllh their rebtlont!tlp k> .,.thode nll' tubeo and 
other equipment.. A lcnirthY dlseUMlon followed o n tho position 
of the amateur after lhc \\-ar. 

SALISBURY MEETING 
A few of tihose who ~ttended the SeNIC.u Meedn& held rec.endy 

In SaHsbury. 
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l'he uext lll<'Ctiug wtu be h<'ld o n Suturdny, So1ltcml>cr 25, at. 
th~ )Olton .-\n11s Hotel. Milton Jtond, C.tmbrldgc, 1\t 3.45: Indies 
\\•llJ be welcomed. J..ocnl me1nbers are asked to make n note o f this 
date as no Indlvldu:d notices wUI be !Sent out.. '''ill thow who 
exvec~ t-0 attend, please advise Q5JO b y Scpt<>mbcr 22. In order 
lhnt nrmngements can be mnde for cnterfns.t? G5JO. 

DISTRICT 10 (South Wales & Monmouthshire) 
D•111llJI .D.R.: n. H . PllilliP• (0fV4K(!), 82 Cllltrell Road, 

/IJxJth Parl-, Cardiff. Cardiff 269i 1/ur i>1g b•*""" hour.. 
A (;ordln._l weJco1ne la orlcnllC<l to all new U bu rkt. m embers 

who hn,•e joiued since these uol4..""8 Jost nJlpcared. 
Can/iJ!.-Thc uc.xt rucctJug Us to bo held nt the hon1c of 

G\VSUll , 29 1.fulysmith !toad, ofr ~cnylnn IUU, Jtoath Park, 
C'ardlff, o n Atl.$1'.USt 22. Servlcc lllCtllben; wtU be wcloomcd. 

.NtJ.WP<Jrf.-~tr. Ro n Owen (nJtS.504a), 40 \ Vnhn er Jtoad, 1.t• 
C'ruletwourin" to n.rmngc n loca.J meeting nod would wc.loomo n 
!.,_•tter or cnU. rroru those who would su1>port, the venture. Hn ht1s 
bc.-cn n111:>ofnted 'r .n. . fo r Nen·uort. in succession to htr. AUbrl$:ht, 
2JL, who hns left t he dl•trict. OWH( Q. 

Forthco ming Events 
An". 21 nl•trlc• 15 (West J.oudo n Section), 3 p.m. At 

Th~ }~xcelsior Hotel. I fodbrokc Gnrdens. 
J..adbroke Gro"e, Not.Ung RiU. (Bug°" 7, lo 
:lnd 52, or 1\tet. St~Hion.) 

22 District 7, S pecia l Mee ting 3 p.m. nt JO 
Gl0880p Uonct, Stuu.lcn;tcnd, when tht radio 
l!C<lr ot the late l:~./0. n ou Normn.n, ox OOD:r. 
wm be offered for 8Ztle. Or.u::n1iser, Mr. 
1''. CL lJonrc, 020.r. 

,, 22 l)!•lrlct 15 (Jligll Wi·comb<> Section) 
2.30 p.01. nt (j(ffb~ I s,111lrrcl l.fOh!, Booker, 
H .W. (llu.s 38 1ro111 Station. A J/.C. If 
utten<Ung. ) 

22 District H (Chlnirford Section) . 3 p.m. nt 
BllS5726, 73 Brond Wnlk, South Woodford, 
E.18. (Hus 581 or 38A to llislug Sun.) 

., 20 Scollancl " A " l)l_l3trlct, 3 p.m. in tho Royal 
'J'ccJ111ieal College. Goori:e Street, Olnsgow. 
Ente r by Montrose S t reet. 

20 Sc..·oUmtd "C" Dlslrlct, 2.30 p.m. nt. 
7 .Alrlle P lnel', Dunclec. ~C'turcttl' by .J. 
C:ouc:k on A1111•lltters. 

29 Dlslrlct> 12 An mml J•icnlf'. a J•.m., n.t G6LJ .. , 
"\\'oodhHhls •• 00 'J'ohn erg .Uot1d1 Cumoy. 

Sept. 5 District i (Croydon scctlon) and Ois trle t. l:l 
(S<>uth 1,,ondou Central nod J.i:astc.rn nron) 
:l 1-..rn. nt Croydon Y.?it.C.A., ~Orth End, 
W e•L Crordo11. 

;, D1$1.rlct H, 7 p.m. nt GULll, 167 Gallo\'WOOd 
l!oad, Chelmsford· · 

25 London Afocting at I.E."F.., 2 p.m. Subject.. to 
be 1u1noune<:d oext moruh. 

.. 26 Dis t.rlct l!J, Dinner nnd Social. (Sec m;p:\rnte 
l'lllUOUOOt;Ul('llt.) 

DISTRICT 11 (N o rth Wales) 
D•Puly D.R.: G. Spillane (BltSIOIJO), " Wood1W.," Mdide11 

R()(UJ,, Pu1tat11n. 

\Vo would agk toc:1l mcrn.bcrs anll \1[glto rg to the Dl!stric~ 10 
make ove.r)1 e ffort. to ntcc nd the meeting to be held on August ">2 
at. BRS .. 702 . " Vulo View;• ~feUdan .Rood, Prestatyu .. nt 3 11.t~1 . : 
DRS2731, will nuctiou items of gc:lr nod later d em onstrate •l now 
r:~~~~~~ bnllt. }'uturo nrr:ingcmonts for rnectJngs will aJso 

Gi'>P.lC. on holJday In PrcstMi'tl, disc<>verud ~h•t he WM stnrln~ n• C W•CK's home. lOtlO hnd t.hc uhmsuro ofmooliog him whilst 
o n lca,•e. -liOl has Jcft. tho Olstrfct h3ving been acceptctl (or air 
crew dutJ~ with the R.A.F. H o 13 now in DhHrict 12. 
Co11gratula t1ons w 080! and cowr. o n their recent nwards. 

BRSIOGO. 
DISTRICT 12 (Lo ndon North and Herts) 

D.R.: S. Butl.:iflgham (G6QF), 0 Bram wicl.: Park /load Ntio 
Somhuale, N.11. EJ111<trpriu 3112. ' 

'Xhe next me<·tiug will bo J1c.ld nt t ho ho me o r G6I '[, 
#• \ Voodltrnda '' 'J'olmers llori.<l, CuUley, o n August 29 at 3 p:tu: 
~~idles nr(i i,nvUC'tl nnd we hope to st.ago the usual cricke t miuc h. 
I hose who m l-Oud to be J>rcseut should ndvisc G5Ql<' bi• U1c 22nd. 
P lease bring your owu food. O&QF. 

DISTRICT 13 (London South) 
;t.R.'1: (South E<Uum a11d Ce,,tral), S. EJ. Lanotev (GSST), 

G2 Dum/>t1r/011 Road, S.W.2. (IVe&tern), E. H. Simmond1 (GSQll), 
17 Roedea11 Cru~nl, Jl0<hampl.011. S. W.16. ProtP<d 1990. 

.South f1allt~11 aml Central.-'l'lte .Juh· m ectiu:@ was nUendod 
by 05PY, 5XIC, 2Dl', 2Jll, 2J K, tVB·. 30ft'. 3Fl)J aS·r, 4Xl, 

'n .s.O.B. BUllRTI N . Angus~ 1!)4:1 

2DltT, FWA , HHD, llllS-104, 1546, 3003, 3868. 4324, 6802, 
5859. 6064. Aft-Or informnl diseusslous Lt. Uott (2JK) proce«led 
to give bis talk o n Aerials. The way In whJcl.1 he ex-pfolncd tho 
for-rnntlon or Polnr dins;rams and the d~Uou of mnxlmunl 
rndlntJon o f vnrluus o.rm~'3 ehow~d whnt a complet~ knowledge 
ho has of the eu))jcct. D:'f' tho unusual al.lcncc of bis nudience one 
could &ense how well they enjoyed the talk. .J\ heart.y vote of 
th3nks to the lecturer was J>n>()()St'<l by 3S'.r nnd cnrrlt.*d with 
acelnmn1fo n. 

Good nell's I S li:rm. $. G. Wooden , ll)lS3812, has ud,•isM bis 
parents t hat ho ls: lllivo and well ns n prisoner of war iu the Far 
NU8t . .. Scotlio .. (3T0) Into of Redp0st BUI, rcp0rt8 by ni r mall 
nnd uys he lt.'ls visited lndin., P crsln, lraq, Palesth&c, and Egypt. 
He semi. 73 to all who know him. 03ST. 

DISTRICT 14 (Eastern) 
Scrib<: .i. J. 1'"'1/er (G6G8), 167 Ga/Jev1l!O<Xt Road, Clu:l~ord, 

Errez. Te/epho11• Ohdm•ford 3029. 
Chelm1ford.-G3.10 (Swindon) nod G51l0- SU5BO (London) 

hnvo becu Jo tho town. The. Lnt.t.tr wl.IJ soon bo bnck In a wiun1 
dlmo whc.u ho hopes to be on the air again with nn Emptro_prcflx. 
J:lcarty eongrot.s to G&l:LF on bis en~lgemen~ LO bliss Ba.rdic. 
At t he lime o fwritiuK, the •i Tor, \\'Of>· has Jll.8t come" unstuck.'" 
t.'<HIMl<111ently 00 l ~H hn.s shirt<.'\! t.lmt. largo oobwe)) from the old 
Lnuusmltter fnunowork- Just In CllSO I :rho l).U. was recently o n 
ICll\'C, looking \'Cf )' tit. 

JJre11tWOQ<l.- 03YD (uow n l'./0. in t he R.A.F.) reports that 
nearly ull tho locals arc t1.wor from home iu the vuriom Sen rices. 

03Sl, Tt1a.Xt(....J, Ls fll)W fulls n)(.'()Vercd oner lo.slug a l).'Slr or 
"block·bustc r .. tomills. 

Clli11Ufonl .-GSDO, 2DXL. 2DWV 4215, 5684, 6726 and 659n 
nl..LemJcd the July mc:ctlng held nt. 62Hll. GSDG hus received 
letters from 2A11> nnd 630S\ both of whom wUI be welt..-omcd at 
the nl<."Ctinf< to be held ou ,,. U.(l'.USt 22 Rt 73 Uro:ul \Vnlk, ~uth 
Woodford, l'-18 , tho homo of JlllSi;726. (3Sa o r 6$1 to llillln~ 
$1111). G6J.B. 

DISTRICT IS (London West, Middlesex and 
Buckinghamshire) 

D .R.: Tf. V. Wilkin• (061V N). 539 Oldfie/11 TA114, Sud~"rv llill, 
Gret1iford, M ·iddlt:t ex. R11ro11 3369. 

As announced below , nrrnngemcnts nrc bcio$i't made to hold 
a dlnnc.r aud ssoclal on Suudn)\ Sc1>tc mbcr 26. H i~ ho1.>l'fl 
that. the gtUhcring wHJ bo fully representative o f Couo<'ll ond 
tho Sc:rviccs . 

Avle1lmry.- The .July m<.o.cLingr .. tlllhou~h tm tPOned, J)f'O(lucOO 
no nttondnnc-c of 1 l lnchullng ll4DS, SBW , 00.14, 6015, 6'JIQ, 
6-360, 6307 und 03!>8. l'OH ue \'1 n1cmbcrs ha ve IJ.ee.n enrolled 
lnchuJlng , 6Cl). The _s;ron5J otrcr congrntnlntlo ns t.o Sgb ._rohu 
Kyle D.F.ill.. (Cill.UWL) who was re.:enlly ownnloo the A.~'.M. 
At d10 next m<'CUng Mr. Oakb:un, M.P.S. Rcscnrch Chcm.Ls:t. 
wi.IJ lecture on" .PJnstics." Please t'OntAct SB \\1 , 1651,.a_rk Street, 
Aylesbury, for details. 

JJfo.t Lomlon.- A con:llnl welcome w1t.S cxt-On<lod to G5D\V, of 
l\a.rnslor , whmt hu tlt.tcnd\.-d the hLSt meetlng. Present nlw were 
05tJ, 51.N, SKZ, 2.1_n :1 .. 2$42, 478 t and 5056. M.r. and 11.n!. 5LN 
are again tMtLl\.t..'(I for the t11Wrhhc 1\rrn11~cmc11ta. 

Gctitr1l.--08V~t1 lu ~m nl~tnph tu 3VQ. st.ates tb.nt. he expects 
w bo home shortlr. 2Dl\N would like to rcccJvc letters. l ' ho 
D.lt. hns bi• address. Congrnt.. arc o ffered to C. L. S. Coo1ier. 
G41 l:f, of Greenford, upon bciug grnnted n comnlission in tho 
R.E.~{.J;. G6WN. 

DISTRICT 17 (Mid East ) 
D.R.: :1.. C. Simoni (05/JD), .4.d1nfraltJ1 Ito<1d, Mabltthorpc • . 

(Plt91t, GH.) 
Nows Aeen~ to be ·• on pofnfg" thii"I mouth. 28UV writlni:c 

from Ic..-clnnd. will have nn nrtlcJc o n tlmt c..-ountry for t..ho 1• llULr." 

YOUR COMPANY IS REQUESTED 
at the 

District 15 Dinner and Social 
t o be he ld in t he 

OAK ROOM. PALLADIUM CINEMA, 
Ealing Broadway. 

On Sunday, S<eptember 26, 1943, 
From S p.m. t o 9 p.m. 

Inclusive charge 4/ 6 pe r head. payable in·advance 

Rese rvations to Mr. H. V. W ilkins , G6WN 
539 O ldfield Lane, Sudbury Hill. Greenford , 

by September 22nd latest 
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one day. Wllh him uc 03\vP, 2ClCW and 02NT, and, orcou~, 
TF6Q ls around. 5Lh repOrt& Ot rrom B.N.A.l". 6110 Mn 
wdeome \1'11• from 5llT and 5«11. The dlalrlct Dten<b wtlcomc 
to new membfn, 8-i<M and 64,57, also to rour w-08. A.O.'~ 
wbo were tntt,r1Alned and .Saned up by the D.R . wlni:c to 
tranap0rt dJmculUeo. U>e wmal Uneoln meeting will bnvc to t>e 
abandoned ror thla year: an aU.sttVlce mcetlnl! will, '"'"'"'°"• 
lake placc ou,Septcmber 12th a~Cntnwell. Tho D.K. IA wnltln~ 
for more ""'l>Onte from Oriomby before ftxlng • 111.,.tlnll Lher<. 
Ir tM• catch"" the eye o f any Service member atatlODt'<I In t he 
""'"· p.lllftac drop a line. 0 6 II O. 

Scotland 
&ottuh Reconl1 Offi~r: J. Bunt~ (GMGZY), 61 Camp/ii/I 

..t""'""• Gu11gow, s.1. L<rnv1W. 237 
"A "Dttlrlat.- An unexpected hit.ch h.'\I to the .Juuc 111cctl111t 

falUn@' throu{(ll AmJ nJ)Qlog1e.8 are cxtcndt.-d t.o 1m·1t1bcht wtu, 
turned up Lo 11nd oothlng doing. Tho next mcotlng wlll b-0 hcl<l 
OU AugWJt 20, At 3 p.m. 

"C" D iMr{ct.-Al the June Alceting t be D .O. Rnve n let'turctt•l 
on Hleclrtcn.I Mc.•a1t1ri na ln1tru1uenb;. At the J uJy mt~Hn-' "hlrh 
was Lhe A.G.M. lhie 0.0. and the diiltrictc<m1ruittt..- wtrl" re"'''IN;tN 
with the addition o f,\. C.'lun11bell. Memhenshh> of the dl•tri<L Ma 
exaclly doubltd tluce Lhe war. Membe.N J>lea.M· nott• UuH (rum 
S4_>JJterub<'-r, n1ecUno will be hekl on the geroud 8unday or earh 
mouth . 

.. B " Di«rid.-Oll!!SQ l•'lS again mot Zl.:?Gf·. !!Ullll 
rt1>0rc.& mttllrU: SP1 LI... 4AN httd au uootrklal mttU112 whfn 
vi.Jt«I by 3Sll and 8l1Q. Con!U"l.s Lo 8 l1Q on ntt<llnlng the 
mnk o r M'111N1nt. 21>29 1Ull at 11ea retain! bi! ln!A'rest In U. fl .1'. 
The .D.O. wlU be alnd to hear front·· H ·· mf'mber5 "hu lua,·e not. 
yot oeut ln rc1JOrtJ1, 

}'nr .il'ortil.-'-OSPQ and RllT IUl\'O recent I)' b('('ll h1dl•1l0lll'd. buL 
arc fltngaln. 6608 hn.11 not. yet. fUU)• recovered from hlA I0111J lllneu 
and Is now rocuprratlnst eome"·here down 80Uth. 03JJJ lms nt 
IMt broke n hlM tLllenca 1u1d announces that his 1;lam1 for his !)(\flt.· 
wur r1~ uro nlmOflt. complete. 3S.J wouJd Ukc 10 k11ow tho 
wht'roohout11 o f 8 A It nnd 6TJV, nud wlll we1<.-0111e All)' lnfor1111ulo11 
oeu~ Lo his (/TIA hl UurnlC)', J,rncs. OMOY.V. 

Lellers lo The Editor 
Was it Re flection ? 

0£.AI SIK,- 1 cnn ronHnn llr. Hallett's ol>M>n'1'Uon1 on rhh1 
phenomenon. There Is no doubt th."lt it ls due to ph.."M dLu>IRt"e· 
ment. bf-t.• •etn the direct. Aif:rn.al :tnd the rtflttlk.n rrom tht •urfare 
of the •p&ant. Tlte tfft'C:t waa a const.ant IOUrtt of onno)'AR{'tll on 
the tele\1:alon 1trvke In thill locality, which Is on Ott' direct air 
route from Cro>'don. 

1 hA\'e not. made any test_g to U<lertain the low freqttt•ncy lhnlt 
of the clreci. but tan ronftm1 1hat Jt is dc6niteh· 11ullct'1&ble ou 
14 llc / s .... lht- n'!t!Ult. or Jm!•"Ar t.esta OU th1H 001ttl OOt"'e<'ll Hl)' 
o wn Ats.Uou and 06\\1 V. 

I bellcvo tt l8 a fnct thnt whN• the f113t prc·wnr t(11.l~ we~ HlA4le 
of t.hu Lon•lnn b.'Uocm barrog<i .son1c queer" ~ho15L " cffo<:Ut were 
oba.:r\'ed on the tcle\·l~lon service nnd that, If for no othrr N'"Ji10n, 
n tcJcvJlllou JM!rvloo would bi.' lml)roctlcnblc iu wor·tl1110 when tho 
haUoon barn'"e h1 In />0s1tlon. 

'l'ho •• aeroplru\(• rt N·t. .. 1,, tn fact a alm11lc d cmoniumt1011 o r 
ttutt.-Or ra.dl) wUh the 1>L11ne acting ns tho vnrinblo rcflt.'c•tl1ur lnycr. 

Yours faithfuU)r, 
llAyre, Uro111lcy, A. O. lllLNll W2MI). 

Kc.nt. 

Mr. T. \Varburton, BRS6 l I I. o r R clnl8hof4•. MrlnChC3tflr, hl\8 
noted the elf«:L """'rded b>• GSllX and othera llnd •u11""et• that 
It 11 duo lO th~ pretence O\'erbead or heavy cloud formations. 
He •!Ales lhM the presence of loo-fom1atio1"' can be cbe<k"I by 
obo!en•lng tho " halo" r lfe<t. The radln" t lfoct he au~••I• ran 
be uaed to pro•kl• dtftnlte lnronnatk>n 011 •• skip," pro\'ldln11 tho 
heights or plnn.,. and doudl can be accuratoly a11ttrtaln<'<l. 

EIKtrostatic Repulsion ? 
Dttut ~IK,-1 wonder If AO)? reader can throw lli:tht. "" a 

phenomenon whkh hrut c•naed oome siieculatlo n f The followh111 
are the condition• undrr wltlch the elfcc< Is ol:ieervNI :-

A ~-volt. 8 c.p. carbon larnp, used as a scrfc1 rc.'81.atanro In n 
200·volt J).C. n111tna rircuh .. , tmpplylng cnc.rgbdni;c current. t-0 n 
100-oluu electronut."neL (c.·lr<:ult ldenUcal with that o fa tr~mbll'r• 
beU), U•hl3 nL about !lll fl(!r rent. oflts ruu briUinnc)'. l'ho CArbon 
UJ:unent Is l!hn.pcd In tho form of a sinJZIO loop. 

If n IU\Od 18 OOW held "rnspiJIJl the s.tliUtif Cn\'CIOpc Of I hr lfun1-., 
t.ho outer lei;rs o f tho Ohuoont.1\ro r epelled towards lhc ou11trc h)r 
n. dJ~t.anco of "'!>1lr'O:dn1ntcly holf ·an·ioch. Upon Ute lmud hclu" 
remuvcc.J lho t lnuu;ut moves back so ' rlo l('ntb' n.8 to 1Hlck 0 11 
tile g1AIS8' cn,•clo!)t, n. folrly &harp knock beiusc ncedL-d to rreo It. 
thercrrom. 

My own theory 11 lhnt. the e ffect. Is due to som~ fl}rm of elcctrn. 
alAUc repu~lon. noticeable J:NLrtfcul:uly Jn this type of iarno on 
acooun\ or &.he f'ree 1mpenslon o f the H!ament t.hre:ul. 

l should much •J>preclAte any alternative aolutlon lo lhl1 
lnle.restLna tff«t . 

\'Oun! ralthfull)•, 
R OS>LD 31. 0W1lS (Oi>R II). 

To beat the Sneak Raiders 
The." tip and run·· tf'thnt<lur of C:rrmnn rakten on tho sou.lb 

1nd IOuth-east COMt to\\·11..1, t 1ouah dhftttllt. to combat Is. nc,~rr· 
t htl"11$, btln1t vi110rously tackled hy both t ho ll0'1lllltnent and 
loc":ll11.uthori1f~. The de:&lructlun or the mldlngtrsrt. ls. of rou.rse. 
lhr RO\·rmmen1:4 n."B:ponllbllhy. but Che ufet)"' ()(th(' lOWl\speopJe 
lit. LO 8 lars:e extent., the tt8pon&lblllly or Ille loea11[0 \-e.mrucnl. 

An air raid warning &)'3U>lll hna IJ<-'<'n drvrlo1>e<J by lhe local 
nu1horilles nt J:f.o ,·r. to UH'<'L lht• snr·nk nild('r ffl{!llftt'i.". Jt 13 an 
l'h'<'lronic syste.m, bv wh.ich lrn iu1ll!l4'i' lrtrn,;rnhced on A 8f«i:il 
P.O. tlnnJ!er s.i~n1nl uCt\\Ork are n1111)1Jftcd nod Jl.'lMl'd oo to loud· 
ffJWtl ktn g(rmtt«d In vnrlous part11of1l1c toY.1n. thu.1§ s..riviug local 
wnrning of imminent 'lt111U('r. Tl1t• syatem 18 entirely nuto malic 
nud Is supplemcntltr)' to th1• normnl siren RIC'rt. Some JdNt of tho 
ftlk:OCd C)f o pc.n,uon (nnd 11ieed 18 \'ltul/ tnny 00 g11.uged from the 
fnct thnt there i.s u time nJL o f o ul)' mlr n irecond hct.we<'n the 
mt~l pt. o r the control inlpulso a11d lhO 1>ro11dc~t8t of the warning 
s ll(ttnl from the 1<>uc18f>eokera I 

~l'h16 clcctronlc eQulplllt11t t'Ollillt1t8 or rt ~•anal J;tenen1tor. 
mntrol and gwllt hs.rC'ar mounted In panel rorm on a a fl. rack. 
fnunr and bolted to this Is a e;111lll.\r r11c k carryh1i;: iut 800-watt 
n1nr1Uller. 

A cht"Ck on 1he emrlcncy or th(' 16 vah·H emplo)·ed can be 
lmmedifttely C31Ti~d out by meant of a baok of me1ers o n the 
:uupllfler pa..nel whilst. cou.stanl ,fAu."ll and tu1ral rheck.~ o n the 
&!glints be.lug radiated are elrttlc!d b)• noon out 1n1t. indif'ator and 
n\Onltor loud.speaker panel.a. Ou the main control IK\Uel a t~t 
kt)' ls DlOUnted • •hkh. when OJ)('rntcd, ttf8C'Onntc1.A ti ... loud· 
&J>Mlke-r netwo rk and sutl8UUH('11 an artlflclal Joad of tQnivaJeut 
tn1pedance. Coloured la.mr.11 on the 1n&ln coucrol panel Indicate 
che situation as directed by the J>OSL ofllce hn1>ulses at nny @fvc:.n 
rhnc. The cqui1>111cnt. " 'n.8 8upp11l'd and IJ1stallftd by Broadcast 
AmpllJlers, Lid .. Brighton, In oo·opcn\Uon with 1he 1nakcrs, 1'be 
Oeneral Elet:t·ric Co., J_.td. It Is kCJlt nt lhe "rloady" 24 bours a 
dny, seven days a week. 

'l'ho mnln n.mpllflt r JJC'rformw I hrC'e' mnin fnncUoniJ 
nulo1nat1ea.Uybancl ht order or prlo rlt.y: ((I) Che b rondcast.ofan 
"Jmmlnent frn5tc.r" wtuuln)I SJl!(tU•l n11d the corres))onding 
rmmlnc-ut.. Dnnger rcleaij.C ; (b) t llu normal Ho mtt O llice ·· Alert'' 
nnd " A II Cle.tu " e:lrcu tOtH.'I! : (c) 1>0llcc n.nnou11c~1nents by 
mlero11houc. 

'rho Jmmlncnt Dan i;ctr wnrnlna •IJ11t1tl I.a il Rtrles or tihort 
plcrcln,:t " bN.:1:16" At tho mte or 48 J)('r minute for 30 eecondis 
whilst. the l .D . rele-uc ls a continuous nOtl' ofa aimillu pitch for a 
like period. The no rn:W flin!.n " Ale_rt ••and " .\11 t'lt>ar " signals 
nre 1imul:ated electro11leaU)' nod a re broRdc:.st throughout the 
11>t"al:tr network ~muJtaMOu:lly '" l1h t ht 'lrtns. Lhus addinJ: 
coruddtmbly to their tff('CUvtnea. The JJOlice announcen1enr.a a re 
nu.de through a mo\•i.Jig coil mJeropboue hlbtolled Jn the ampUOer 
room. 

..\lthough In an tmerg('DC")' thf' AJ}P.111'1111' tan be oontrolkd 
from th~ AmpliOer rn.ck or from o ne o r more s1l0t1en· posts the 
entire system is non u..'l.IJ)· Of>erawd from n rtmote t'Ontrol centre 
by mr:uus o f lmpul.9H tr:tnttnlttt.ltl t o a runtd rc·Jn.r and tbenl'C to 
thv .1d11na 1 C'Ontrol equi111nent. 

1'ho 10\n\lnent lMmu:r 111.11nnl 18 flNlit . the Hln:on &Jgnnl.3 8CCOnd, 
and lho m.ierophonc auuouucemcnlti tl1lrJ Ju priority. 'J'his m.C.'1118 
thn.t If a wnn1b1Jz: l.11 rccclvl"d durln.11 I ho rours() o f n microphone 
n11110tH1cemc.nt., elth<!r of the two nlr rnld 11lgnalM outornntica.IJy 
tnkt"'it coutrol nn<l If tho lmrnlucut J)irnricer 11lsr11111114 rucdved, e ven 
clorlng rht) t ime the s iren t.oue 18 bf·ln" radlatec:t1 rho latter wtU 
hr s upenJCded by the 8hort vlc rclna t.onefll o r the • beeJ>S .. which 
lndlen.te l"'.t.ide rg O\'erbcad. 

In 1tddJtion to che t httk metcl'1', nt.'On Ind le.a tor klld monitor 
.11J)Cnkc.r1 other aid.1 to quick locntlon of fnultA nnd M'rvlf'ing :.re 
embodied in the design a11d nlthouirh proteeth·e covers are 
pru,1kled at. the rear or rach 1xind they cnn be <aulckly and easily 
reO\O,·ec:l Um;s leavln.K the. corul)OntlH8 nnd \\Iring readily 
Acn.iJSllJJe. • 

This e-.1ulpmtnt. unique ln m .... RJ' WA)'S, has pn_l,-.-td completely 
S."ltli:factor)~ o,~er a. period o f llmr and h:u 0 11 more th.'ln one 
oeculon been lnacnunencal In pre, cutlng many aerlous cs.sualti{-S. 

Co n1 rats. 
e To Dennis Hnnn. C3UY. of Oulldford, who was married on 
~rutr t.7. to ~Uss l>Jis·llhs ('l (•111Nll.f, T im hrlde WM gh·en nway by 
llr nlil UaU, G3FU, nnd the l>hOto.:rnr1hcr wns Derek DabbnjZ;C, 
1140 1. 
e To ~tr. nml ){ni. ~Lil Ol~ld""· 02SO, or l.t'l~ho0n·So• l™"x, 
wl10 1\N• J)n)l1d r.nrents o r uuotll('r Junior orwmto r-:-O uy i'tu.88-011, 
ho rn July l . 

e To Mr. ruul ltn. S. K. IA-Wt•r, C6W, 0 11 U10 btrth ofa daughter, 
Pamela J oan . 
• To llr. a.ud l[m. 8. AN"hcr, 10\\'Z, OU the gnfe arrival o f a 
daught.-r, <Jhrisliue \Viul!red. 
e To !»it. J . 1. WIUianll!On, BRSU29. •nd to Cpl. S. Rich:tm, 
ORS372J. both or whom anuouu« the 1nre orrt\'Rl oftt dllui:d'.ller. 
e To Mr. R. lJ. Rllmmana, 0210, who.., wife presented him 
with :l daughter on July 2;, 19~3. 
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HEADQUARTERS CALLING 

C OUNCIL 1943 
President: 

ALFRED DUNCAN GAY, G6NF. 
Execut.ive Vice-President: E. L. Gardiner, B.Sc. , G6GR. 
Honorary Secretory: H. A. M. Clark, B.Sc .. G60T. 
Hon. Treas.: A. J. H. Watson, A.S.A.A., G2YD. 
Honorary Editor: 2/Lt. James W. Mathews, G6LL. 
Immediate Post President: Arthur E. Watts, G6UN. 
Members: F. Charman, G6CJ, D. N. Corfield, 
D.L.C.(Hons.), GSCD, G. A. Jessup, G4HG, 
W. A. Scarr, M.A .. G2WS, E. H. Simmonds, GBQH, 
Wing-Com. J. Hunter, G2ZQ, Wing-Com. G. M. R., 

Scott Farnie, GWSFI. 
Co-Opted Members : S. K. Lewer, B.Sc., G6LJ , 

W. H. Matthews, G2CD, W. E. Russell, GSWP. 

General Secretorr: John Clarrlcoats, G6CL. 

June Council Mee t ing 
Re•un~ of tht: 1'1i"utu of a C()vrttil Jlf eelinu l1eld at lhtJ f nstit:olWn 
of El«tricat E11qinur1, ou ilfonday, ./ to«$ 21. 194·3, at 6 p.nt. 

Preunt.-MCSll"'· A. D. Ony !l'ro•ident)1 A. E. Wat.b, -~· J . II. 
WatS<ln U . A. M. Clark. D. X. Oortlelo, 0. :R. Scott Fnrule, 
o. A. J C.Sui>.$. }\. I.ewer, W. II. MaLtbews, W. E. llussell, and 
J. Cl:lfrlconts (GeuerJl Secretary). 

JJpol.ouitr were received from :Messrs. Chariunn , llunter, Scarr 
and SJmmonds. 

1. \V / Cornmtuldcr o. It. Scott. Farnlo wns wnrmJy welcomed 
b\' Lhe P resident 1uid CO\ui.cll (HI his return from tho Middle 1!13.st, 
nUd cougrntulated on hi$ recovery from hill recent serious 
nccidcnt .. 

2. It wns unnntmously resolved to necopt. J 78 nppllcn.Uons fo·r 
Cors)Orato olcmtx:rship and 2 a1>vllcntloni5 for Assoomte member· 
ship. tt wns rcconled \hnL 37 a11pllcatlons had betln s 11pJ)Orled by 
rcfe.re.nc~ nnd that tho remainder hnd been $ponsorcd by 
Corporate members. Two resignntious were accepted. 

3. The mouthl)' Onanciat rc.riorb was nppro,,cd. lt was 
un.Bnlmously l'PMlvPfl tn J\lncc .£!')()0 lo tho credit. of tho Po!'lt.-\V:ar 
Development Puud nnd to invest thnL amount. bl 26 J)Cr cen t. 
Notional War llond~. 19;1-a. 

4 . .Mr. ]l,. T. lleed, G21l..'I:, In n lctl<lr. oulllned Ills ,1ow• 
regard.log t.bo bnsirs upon which _Post..-wnr liceuces shoul<l bo 
issued. Jt wtuJ ap:rccd. to pince the Jetter lo t.ho s1:iecl~J tloi:;sie.r 
relating to PO$t.\Var l -'iccnce mnttcnt. 

5, Mr. }lankl!. 20XC (whose home wns In the Clmonel Isle& 
prior to lbc w~1r) enquired wheLhc r J)arce.l.:s from the It .S.G.13. 
Prisoners of '\Vnr l"und, could be 84'.mt to n clvUlnn member 
l iVlng in Guernsey. Couucll decldcd that . the P.O. W. Fund can 
only be UJlPlled to persons who arc. iu the military sen.so, l)tisooers 
of wur. It was agreed to suggest. to lhe District 12 ltopre-.s-0ntntlve 
that. he Invites l<>Ci-1 members to contribute townrds the cost of 
scndJng n parcel to the member rrfcrred to by ~tr. D..wks. 

o. The }'rcaitlent • tnwd 1hnL during the COUMIC of hla tnlk 
at tl1c Leed8 P.D.U. he hncl d.rown the nttcntion o f mcmbe111 t-0 
tho fact that. cert-n1n terms u~l br :imHtcttrs were liable to 
mlsconsUuctlon by tho 1>rofesalona rndlo engineer und the 
general public. }'or example he mentioned the words .. hnm n 

nod "shnek " botb of which he cousiden.>d were mlslcncli og when 
used ou t.3.ide :unntcur circles. After a discussion it wns ngrec.d 
that. the use of such tennti Jlhould be dl$COul'3ged lu print nnd In 
J>Uhlic. 

7. It wns nszrood lo arrange lectures ut the I.E.E. on the 
foUowing Saturdny nftcrnoon8 :-September 251 October 30, 
November 27 1u1d December 18. 'J'he A.O.M. wns fixed to to.kc 
place on tho last mcutlonc<I clnto. 

s. 'l'he PresldcnL repartoo th"t rouo"1ng llJ>OU the publlcnllon 
ln the .Juno issue of 'J1l1.~ rViu/t1$ lVM"ld of an cdltorlul dealing 
with o ffences ngalnst the Defonce llcguJnt:lous l>y perso1l3 who 
had Illegally OJ)Crutcd trnnsmltllng'slntlons, uudesirnble publicity 

to the Amateur Radio movement hnd boo.n gl\'~I\ in a recent lSsuo 
or the Dail11 E7:pru1. !llr. Gay &tntoo that ho bad. In 001111ull.!\Uou 
with !11r. Wutts, ln.&trucled tho Sc<:retnry to write t.o the Edit.or 
or the Daily 17.qJrt.,, l)Ointlog OUL that the U!le Of thb word 
"amateur" In the press story wns Uablo to cnst. a reflection on 
the nebJcvement:s o f real rudio nu.ant.Curs. Copies of the letter 
had beeo scot t.o T h• Wirt/tu Worl<l nod t.o tho Homo Oilloo. 
The Edit.or of tho D<1i111 J;,zyrtu hlld replied stating thnt " tho 
word • antnteur • wns used Jn its ust.Ull &eose of n1onntng • 11on­
J)rofClllllonal.' " lie further staled : •• I nm sure the 0110 of t he 
word In thl! st.ory dO-OS not cast nuy rnflccllon upon mcmben! or 
tho Society, whose work in Ute nutiouaJ lute.rest, oud in the 
dcvelop1uent o f radio ls widely known." 

Mr. Pocock (M1Hlll~'ing Edit-Or of 1' /ie IVir•ft., Worl<l) ogrecd 
It was uufortutHLtc that. tbe word "nmnte ur" was used. as he 
lulCI boon porllculnrly corel\tl t.o avoid its u"" In The 1Vir<la1 
IVotltl iu eo.nnceUon wit.h th.ii matter. blr. P()C()('lk furHulr s tated 
tlt...'\t. whcm press rcpresc.nt.'ltlvcs A:Ot In touch with hln\ 
subl;cque.ntly, he took the OJ'tJ}()rlunlty to lcnpre&i upon thc:m 
tllllt the organised amateurs of l)J'C·wnr and war-time fume would 
not. be likely to bo U10 cuJanlts. No acknowlec:h~mcnt had bcc.u 
fCCleh•ed from tho Homo Ootcc. 

9. Tl:o cngros1red eounlerpar~ or lease for tho Society's now 
oUiccs nt ~ew ltuskiu House wt1s signed .tH1d scnlect. 

IO. It WM repar!Ald thaL up Lo dole J87repllcs to •rm: D1TL1.t;-c11< 
questionnaire puhlisbcd In t ho Juno lJ(n.r.:F.TJ.N bad been rooc.ived, 
rcp.resc.ntlOJl n vrry· l5nlfl.ll l}(!tc,."Cntag11 of the m.e.m.bcr&hip. 1'he 
analysis showcc:t thAt : 

(a) 92 1icr cent. f(Lvoured more CO!ll\lructlonnl urlicles. 
(b) 82 per ec.nt" fn.voured tho clim.inaliou of Actlvo Service 

J-'ists and lbc " iS" feature. 
(c) 70 flCr ceut. fa\'Ollrcd 1hc deletion of 1'ew Mcmbc.n.-

1.1•"'· (ll) 59 1>er oont .. fa\•ou?'ed t ho dclcllon of DU!trlct Notes. 
It- was nj[Teecl ( i) to n1>pcnl to tho membcrshi~ ror more con.­

struclionul art1icles; (ii) to cllmlnote tho ActJvo Serv ice lists nnd 
•• 78'" feature; (Ill) to mnlntnlu tho puhllcation of lisl• of Now 
~tcmbcNJ ns lh~e. :ue un .. tcmbtedly used by .o.n .. ·s, l' . .R.'s n.nd 
oth01'8; (Jv) to contlnuo District. Notes beca use it. was considered 
that they uro of interest to u huge nmJlber of me mber$ O\'crscas 
who were unable to \•Ote. 

11. Mr. s. ,JC J,owcr, 06L.T, was appointed Dc1>11tr Hon. 
Editor. Messrs. Lcwer :u1d Simt:n.onds we.re :q1p0hHcd to sen•e 
\\~ith the Cicneml Edil4'>r, on T iu: Bu.t.l.IO:TlN Commit..tt-e. T ho 
Committee were given )1-0wcr t.o t'O·Opt. 

'l'he meeting closed nt 8.45 p.111. 

l!ack Issues of t h e Bulletin 
.Uendqu1lrtcn has for disp<>s.'\l, nt t s. per copy, p0st froo. a 

number of buck i88uets of 'l'nH T. & lt. HtrLLt.'TL~ lnclutliJ11l n few 
war-time l&mes. \\0 anta list~ should be nddres.tted to the Genera.I 

~~\h!(l~,:~~d ,;~fr;l:1'tt~NJ rcn11~!d H\\~run~~ t~~;~el,flr('.B:~d~~~r~~ 
cannot. supply. 

Amer ican Publlcations 
'rho rollowlng American 1mbtlcallona may be ordered through 

tM Society:-
OST .. . . . , . . . . 17 6 p.o. 
Radio A11inttur llandbook (,\.R.}l. [,.).. 10 6 
;J11t.e11na 1Ja11db1Jok (A.U.R.l,.).. i 0 
•• Rtulio " Hull<lli<J-01' (E. & 1':. Ltd.) . . . . 12 0 

Delive-ry cnn be expected in nbout 3 mouths rrom d:,le of order, 
$c.r,•lce :uJdrc.~~:s mnst not be used and cash must a(-eompauy 
c1wh orde r. 

Subscr iptions to " Ra dio " 
Subscriptions to "Rndlo" (published b)· Uadi<> Mllgnzincs · 

Jue .• 132 \Vest 43rd Street, ::.\tew York) cnn now be acceJ)tcd nt 
t ho rate of2lf5. per annum. R emittnn<.-cs should be l\lfldO ll<1yablc 
to lhe Sodety and a permanent homo ndc.lress g1,·cn with tbu 
order. Subscribers who chan~c their address during Uu) currency 
of n subscription, should notify the publlshc,.. direct. 

Ret ur ned Bulletins 
A consl<lctlll>lo number or Dl11.LETINS couti.nue to be returned 

to Hcatlquartors cacl1 moot.h due t.o mcmbt·rs f:\lll_ng to ndvlsc a 
change o f uddress. Juunediat-cly n COPY Of 'l''Jo: 801.LETlN is 
.rctunu:.'<I the upµroprlut.o ah·nc.1.1 1>1nte is rnm.oved and uo further 
J~ues are sent uotU t hu member concerned forwnrds hi.is new 
O.(ldrcss. Due lo JNlpcr ratio ning It is uow im1l0ssiblc to mo.Jut:\ln 
stocks ofbfic!k Issues, therefore, In their own lnte..re1:1t.. mf).mbcrs arc 
unzcd to aasist. HcU<lf1unrtcrs by forwarding a clw.nge of J>cnnnne.n t 
adi:lrcss pro1wtHlv. 
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G6JL 
GSWl' 

2AON 
2IlNG 

6533 
6534 
6535 
6536 
6537 
6538 

6539 
6510 
6541 
6542 
6543 
6544 
6545 
6546 
M47 
6548 
6519 

6550 
6G51 
661;2 
6553 
6554 
6555 

6556 

NEW MEMBERS 
H ome Corporatel 

•J. c. J,&E, 22 Common Road, Pontyprldd. Olnnl. 
A.G. SMttn , 17 Browns Tcnnce., l"urlweU Lane, Oatley, 

Yorks. 
• G. I L MEARA, 44 'KenHwor lh Avenue. Rull. 
o. M. WARDOllTOS, ll Mervyn lloa<I, Jli;;hopst.on. 
Jl rll!l.01, 7. 

Home Corpora- (8 .R.S.) 
A. MACR&ssrn. 93 Church Street, Jm·cn1CS8. 
A. ~1AR$l)RN, 25 St. Jlnmabns Street, .8lackbum. 
K. G. STBYHNS, Audley Jlse.i SUltlou R<l., Earley, llerk8. 
E . Ii. C. Ow&s, S3 Jlurlelgb l.olldi Sutt.on, Surrey. 
B. G. Utru, 24 Burn5 Street, Not lngllnm. 
S. H. ST>JP1111ssos, e/o Durley D<lnc, St. Alban• ltood, 

Sandridge, H ert&. 
G. T. ~'RANCIS, 46 .Tu net.ion ltoad, Andover, Rani.,. 
N. D. R >lYl<OLDS 1 Talbot, ltd.i ll-Oarwood, Smethwick, 41. 
M. D. L•PSCO>OJG 83 Stalford t oad, Seaford, Suasex. 
:r. J,EVl CK, 80 Pikrort ltood, No rth Bud, Port• moulh. o. 1'1. MOSS, Basford, Marldon ltd., ShlJ>hnl'. Torquar. 
N. 'ALVY.RS, 17 Jl.ockclilfe Rd., Ilaw011u'Sb, Rotherham. 
D. G. JlUCUANA.~, 77 Colinton Mnios ltd., E d inburgh, 13. 
T. J. 'J°ll'vsev, 4.z Drcndalbnne St .. Glasgow, c.s. 
K • • J . TWH8DUiY, 20 C:lnl1lr,•on Road, l.l\'erp<>OI, o. 
T . o. APPl.E"l'ON·l"1TT, 72 Sllchcal<!r Rd. London, W.10. 
G. R . GllAYE$, mucrcai, Chnl viugt.on ltd., Chandlers f ord, 

Rants. o. I . '.l' tTRNER, 9 Merryhllls Drh ·c, Enfield West, Jl[ddx. 
\Y J. V.U-'1HO:ltSTK8N, P.o.nox 60, Beading, Berks. 
G. W. L. D~v1s, 65 Spring Grove, Lcugbto u, Essex. 
J. }"', M ... .\-RSUALr •• o Cove Rond Gourock, Reurrewshlro. 
D. l!. SAUl<DERS, 'rrealnw, Portsmouth R<>ad,,MJlford, sv

1
• 

'l'. s. JAc&SoN, 34. Cburchdown Road, J!o.ootty As" 
1~1ve.r1>0ol, 14 . 

D. M. l on , 29 Wykeham Ron<l, Kenton, Mlddlegox. 

A CORDIAL WELCOME IS EXTENDED TO THE 
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NEW MEMBERS WH O SE NAMES ARE LISTED 

6557 
6558 
6f>59 
6500 
6561 
6!162 
6563 
6564. 
6565 

6566 
6567 
6568 
6569 
6570 
6571 

Oli7'2 

6573 
6574 
6575 
6576 

6!177 
%18 

G&79 
6580 

or,s1 
6582 

6.'IS3 

6584 
6585 
6!'>86 
6587 

6588 
6589 
6500 
6501 
6592 
6593 
6694 
6595 
6596 
6507 
6598 

D. ,J . ORANGE, 3 l'rosP'.OCt YIHas., Chn1f<?rd, Stroud, Glo.s. 
.T. :CA'rll.ul, 13 Oxford Road, JfacrowkM1ddlC11ex . 
F . CAWKtLt., \ Voodcnd Ses8n)'1 Thlrti ·,Yorks. 
Jt. N. LRVTWYLRR, 174 Klogsh1Lll ltoadr, Deckeuhnm, Kent. 
J . W. £11>10'IT 5 llaldcrstonc Road, I rest.on, L:1ncs. 
B. JJ. GALE, ila~tdey Snnntorium, Al trlochnm , Cheshire. 
E. J. 01.0VHR, 3S Boydftcld Avenue, Prestwick, Amhire. 
Ir. J. HEWITT, 8 Armscrort. " r::1y , 01oucester. 
o. n. CoL.LIS, Stourton C::u1ntlle, Stllrminster Newton. 

Dorset. 
C. E . REEVES 10 Gloucest<>r A venue, Sldcup, X cnt. 
A. DE ... \N, S JJillidde Ctqes .• 'fower lllll1 Cove,_.Farnborous:th.. 
J . v . MOOUUOOSK. p Dm9Sey Terrace, Paley dd., llmdforo. 
D. 1'. r1 cc 11 RR, U7 Mnyfteld Gardens, London, W.7. 
D . MCKllfLA \', 49 Croasgntca Ltln0; Crossgnt.es, Leeds. 
P. A...VOREWS, 25 Mauor }'nrrn Rood, l3ltte ruc l'ark, 

South:uupton. 
O. O. SUGOAliS, 27 ll.od Rouse Rd., llcbbuni-on-Tyne, Co. 

Durhnoi. 
G. D. WVNS, 4fl Wt.irhnm St rceh Loudon, S.E.5. 
D. M . TAIDl, ll Ccdnr A venue u ccstoo. Notta. 
ll. Furn 110 Jlloorulleld Rood, S. Shore, Bh1ckpooJ. 
O. W. \VILLIAMSON, 3 Coullcil Rscs., Woodlands, lllahop 

Auckland. 
J , R UNT, Cr(lilil lllll, Welford-on-Avon, Warwlcks. 
C.. lt.. PflRRY, llarJcy Close, Rowbc.rry Street, Bromynrd, 

.Nr. Hereford. 
D. E. llORTBCHR, 55 Cnslle A venue, Ewell, Surrey. 
lf, G. n uctu<AND, 107 \Vhitehouse Lano, '.Bedminster. 

llrllltol 3. 
C. A. J . RBELEY, 41 Ke nilworth Rond, Bognor R egiJI. 
B. JOSEPH, 33 Preston Old Rond, Cherry Tree, Nr. 

Dlnckburn. 
£ . B . U UTCltER, Jlec:tory Cott.ages, 'Vest HaunlngOelcl, Nr. 

Chelmsfo rd. 
E . . PAARELL, 49 Olydo Street, ln\'Crgcrdou, lt083°sblro. 
D. R. WurrEllllAD, 89 llreni S troot, London, N. W .4. 
w. }f, PASSMORE, 6~ Grey ltd., Wal ton, J,Jvcr))OOI 9. 
A. B. F1.Ac·K, 82 Glouce5tcr Itond, H..1mvton-on-Thames, 

Middlesex . 
}l. W. STAlNTON, 27 Davlll A\•onue, Tipton, Staff&. 
F . A. H OUGHTON, S Grosvenor l?lnce, Carnforth1 _l.ancs. 
D . W. Ilow&~LS, 9 Napier ltond, ltedlnnd, llr13«>1{ 6. 
c . \V. HAOE, c/o 40 !lnnor .4. \'COue, S taplc1ord, No ta. 
F. J. SM.AllT, 163 H lghgnw, Renton, llmdford. 
N. BALL, 3 Snndhurst Avenue, Bispham, Blackpool. 
R . CAvrr,L, 6 Egert.on Dri ve, \Jpton·bY·Chcsl<!r1..,Chcs. 
ll. J. MAc1,a 1.,zr& Woon, 4 Bill Rise, Curney, "or ts. n . .T. Cl#AftK, c/o 47 }}right.on Road, Nowbn.\'(lll. 
P . .r. \VERE, Tho n octory, Kenn, Nr. Exeter. 
.i\. X. LoRD, 300 Sn.re.hole Rond, Blrmitlg.ham, 28. 
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6599 D.R. llowr.s, 8 Va la nce Avenue, WhJw haU Road, Lendon , 
E.4. 

&JOO ll. I{, W ATSON, c/ o Dclvolr, Crnwford !loud, Cromer. 
6601 K. A. B. E~'NJ:'t'.", 15 Cluo Roa<!, LlttJohampton. 
6002 L. FHRRll!, 34 lllY Lady'• R oad Dclfnot. 
6603 E. 13. Suf3SMAN, 12 Clydcsdnle ROod, I .oudon , W. U . 
0604 E. I!. $111lRLOCK, 4 Colbeck T crrncc, Tynemouth. 
660!'> \ V. R. E. (-t&unn, 22 At)' I um Jtoad, London, s. &. t&. 
0606 F. W. PST&RS, T hclmn, Wllrren Roud llrlghton, 7. 
6007 J. ,V. ]J. POlt\TJS, 8 R or ie Avenue, liilvain, NewcnsUe-on· 

Tyne, 4. ' . 
6608 c. W. I I.ARRIS, o/o 48 Queerui' Road. Gt. Orosby, Liverpool, 

23. 
6609 E . J. KING, ~6 lluckln~ham A venue, Thonito n JJcnlh, Sy. 
6610 I . C. RUL&, Wylde Green CoUcge, Wylde Groon, Nr. 

Dlrml.n~hnm. 
66ll R. ~!URRAY, 180 Berkeley Street , Olasi;ow, C.S. 
6612 G. w. l RESON, lio mclea, Shirley Rd., llushdcn, Northnuta. 
6613 D. HAYES, 15 Mndlfj()n Gn.nlens, llcxleyhcnth, Kent. 
6614 F. J\. CALD>:CO'M\ }'nmdon , Towers R oad, Poynton, Chea. 
6615 A. B . lllTDD, 2a l\orth View, w .. ~bury Park, Bristol, o. 
6616 N. D&EUY, 67 G:<wl.borne Street, New l\.'laford, Notta. 
6617 D. w. B•K•n, Home!cn, Son they Crea., 'KJngllkersweU, 

Devon. 
' 0618 R . D. J om<ST01', 2 Wellington Park Avenue Bclfast. 
6619 s. llAOLEY, 27 ll<'OOh A \'Cllue._Cllftcn$idc })OLite, Jleeston. 
6620 L. }', SINPIELD, 1 GIOUCCllter n oad, Lu ton Beds. 
6U2l E. D. MBDOA:LY, St.. Ayloti.,, Sa!frco Wnlden, Essex. 
6622 W. JI. W Alll'Oi<, Springfield, Southwell, Nott~. 
6623 • J . DANlSTr.R, 27 Dcvooshirc St,, .Newt on ll.cath, Man., 10. 
6624 J . K. l~CClLKSTON, 17 Pembroke <:roft, Roll Green , J31rm. 28. 
0625 JI!.~'. EVl!RJTT, 5-1 Daliow ltoad, I.lit.on, Boos. (T mosfcrrcd 

from AS30clate). 
1100 • E. W. ]l(osRIS, 80 Northwood Avenue, Saltdean, Sussex. 

Do minion &: Fo r els n 
ll.ElllS523 L.A.C. M. J. J,&RA.\lll&, )l.C.A.l'. Overseas. 
LAIOA B . A. ltOllUOLT, D.$.0 ., l!.O., K ingston Uouso $., 

70 Ennlsmoro Gnrdens, Loudon, S.\V,7. 

A •1od a ta 
A. J . R.u1SAY (Jw1lo r), H Bnthurst !load, l lford, Bl!Sex. 
J. DRUMMOND (Junior), 75 lto!Mlbery Street, Oallands, Glasgow. 

• Deuot-oa R t ·tllcUd. to tlletnber1hip. 

Correction 
hlll •• I . O. }'ORD, Cloch View, Alexander S trce<. Dw1doon, rcoorded 

last month as JJUS0424 l1cld tho call 2DWW nt the outbreak 
o f wn_r. 

NEW HEADQUARTERS 

The accompanying sketch map will enable Members 
to locate the new Headquart e rs of the Socie ty 



32 

AN A.C. S.W . RECEIV ER- (co111i1med fro111 pogc 25) 

Mo gaL1ge<I by nn extell8ion rO<l. A fiexiblo coupling 
is also a (!.Ctlt udvanttl(!O as it assists in smoothing 
out any lininit-up difticultics I.hot may be exJX>rienced. 
A midget 40 (.llJ.f' slow-motion Eddystone '"u-ioble 
condenser p ll\Cod in pornllcl with the doloctor grid 
coil can be uoocl ns a " band sprc1Ld "or to lino up t he 
two c ircuit-s. It is assembled on the front ptmcl, 
im.1nedfotc-ly nho\'e the mnin gong which, it wiJI be 
&>en, is mounted "sub chol!Sis." Coils aro wound on 
l::dd~11t-0ne ronncrs and are plugged into sub-mounting 
holders. 

Power Supply 

This is quito normol except thnt '""e mus t. bo token 
to obtain ndcquute smoothing. A 300-0-300 volts 
trnnsfonner is used which dcli\'ers an ootput of 120 
mA and nlthouizh this is rnthor on the ln~o side it 
enables the u!Ml of hcn,·ily decoupled cil't'uit8 in tho 
rocei\•er, with co11sequently 1) vory quiet b11ckAround. 

Not.:.- Ll\tor exporimentA h1tvo shown thllt if the 
H .'r . positi\'o o f tho detector is tnpped down from tho 
bleeder resistance of the pow~r pack. ns shown in the 
circuit (thus still further decoupling tho detector 
circuit) 1U1d ~moothcd wit h an 8 µ.F e loctrolytic 
conclenser wh1~h can bo mounted on tho receiving 
c·hnssis. hum is reduced to 11n obsoluto minimum. in 
fnct. thoro it< II \ 'llSt nll-ronnd irnprov~mOnt Of the 
operot.ion of tho l?entode dotoctor. 'rho indusion of 
this retinemont is well worth tho trouble. 

Book Reviews 
Tur& BASES (Salnnln~ Cenemtoni). BY O. S. Purklt, A.M.J.1-:.K 

Chapman a ud llnll ; If.ls. 
This new work l8 nrmn.ged on ·n r bmnologlcnl l>RilJJ. which 

st"C111.s n conven1c11t method o f dcalh1,;z witb tho 1mbJcct. Cl.rcuita 
Ure dlvidcc.l Into bn~lc typest ~nd their vnrioug 11lOd cs oro1liCraUon 
art1 well dCS<rtbcd, rea0<ms lX!lng l!l\'en for posslbl~ " 1n1111g," and 
Ul!<ful pointers made to cures. We •re pleaoed to """ th•t lbo 
dn:ular lime bu< haa bttn given the Mme attenlion"" the more 
Pol>ulAr tYJ)ff.. Trfaacr circuit.tare treated In the umc manner, 
olthoURh l)('rballt r.c h<r undue prominence has be<ln ld\'eu to the 
TrtUl!ILron, ln \•lew or Che scrctn llmJtations o f DlOAt Prt!tlt.ot day 
vnJves. 

"-\. chapter '" devoted to ltnenrlzlnK traces J)OMeliJtnw vRrfous 
forms of11011·ll11e11rlty. P11Bh-pull l3 "lvcn good att.cnllon 11• b• ftU! 
Its tmoortanct, as ulit0 nro tJ)e problem& ofsynchronlMUo u. Thero 
Is Also mention o f cou11Ung and f,...quoocy dlvltllllR rlrcuJU! 
drrh·ed from time hue tecbnhaue. 'l'hc appendlocg are a most. 
1 ... fll) addition, Ll111i rtlaUn11 to the dC\"•lopmeot and llJ!C' of the 
cathode ray tube btln11 \"~ry l'OllC'"4'. Others Include dllfortn· 
tlAlln~ and llllC'1lmlln1< ci"'ull•, Ille t'fl'eci Of larRt 1huni 
cnimc1t3nt'ft In the anode cirt'uJt, l<IUl\te Wll\'C "entmlloo, etc. 
l<'or tho aruato11r or e ngiuec·r who hns nC'ecl of snc:h ('lrt·ults. this 
IJook w ill help l'Oll81dcmbly In their dcslf{ll and nc!Justment, 
whereas thoso who wUl bo operat ing nod mnlnta1nlnR such 
Cil'tUIJ)Tilent will nru1 Jt A '\'Crlts.ble rr1eud In need •• 

There is bu1.one crHJcl8m to offer. nud that Is i_o th" unfortunate 
rbolce or the tom1 "l'llil" "0111.., appllcd t o the ll .T. &uppty. 
:;uch a tcm1 mA)' be ttuJte common In the laboratory. but aurelv 
tbere Is DO need for It In 30 o!lttrwloe perfectly wrltt•n work or 
tlllll nature. II. c. s. 

Stray 
Mr. l' . A. Sln1111on., 03SV, Norll1 Lod"e Py..,o l'n.rk, Mn\'crln~­

ntl.e·lluwer. Jtomforo, has a 8111Bll quuutlw or ~3 s.w.o. Oxldo 
.Nichrome wire which he r equJTN enAmtll('Cl. Cnn Any member 
put lllm in touth "Ith a llnn ffte to underuke this work! 
e l l r. G. Henitt, DRS6447, 90, Arundel Rood, 1.IUlel>ADlpton, 
would Jlke to hear rrom any 1ntmber who baa C:Or\tlructcd a 
ribbon or movlnac ~11 nal.c'rovhono. Uc al@o seeka lnfom1at1on on 
carrlc_r current. 

EXCELSIOR HOTEL 
I & l LADBROKE GARDE N S, W . 11 

Telephone : Pork 6323 

As it is not possible to consistently advertise, will Members 
please note that GSLN is always here to welcome them. 

R.S.O.B. BCLLETJN, August 1943 

EXCHANGE & MART-ADVERTISEMENT RATES 
t\.t £~lU£RS• private adve.11,leeme nts 2d. per wont. 

mJntmum 311. TRAD& advertisement• '4<1. pe_r wor<l. 
minimum 6s. Box Nombers: 6 word9, pl ... Ja . T ERMS : 
Cuh with ord0cr. All copy And payments to be 9t.nl direct 
lo Advutloemen l Mana11us. Pana Advutlslnll Ltd .. t:.11 
KJng11way. London, \-V.C.2, by the 30th of lbe month for 
tollowtng month•• Issue. 
AJ.L Ku'l;DS OF P ll!NT.-Seud your enquiries to oo~u;, 

C• • Ucmouoe, Wo rkl!Op. 
E -"l'HANGE.- 81) Modern Vo.Ives, •no•lly Amerle<m 11ln~ 11.nd 

metBJ. all perfooL. 1-'or good oommunlmtion receive.r or t.Ht 
equl[>ment. }"'ult detallJ on a~plicaUon.--GtJ)DY, 00 G~nbam 
Road. lluswell HUI, London, X.10. 
~ll SALE.~65 kt/a CrystAI and flOlr ~Celssner tnlnt. for 

ume, 408. Mush·e multl·rntlo outlm&. trans, J~. V 10'4 
Cry8lnl n~.kc, SOM. l"•tlonnl P.W.O. dill and drl\'e, ro.. OTC 
~lo<I. trnM. V.M.!., 20!!. Woden tmn•. 350v., 150mA and 2 x 6, 
3\'., flO.. T"·o lt. t . 200oh111 t~OmA Chok.,,, lo.. Mch. 'E<ldv•tonc 
1:1/ M drf\'e and 1Unl1 48. Vlllves.: 6A6 (3), 01'.6, 6.f7 (3), OK7 (8), 
58, ~o. 8-1, 6R6 (31, 76, 6V6. ••· ench. 24A, 45, 43, 3•. each. 
J'nlr 6A5C new, IOI. earh. SIAm.p lnqulrlN.-OOl:X, 47 Weymoor 
JtoAd, llArbome, lilrmlnJChAn~ li. 
QOOD !'RICE offen;<I for ·'•lionol r .w .o. dl:tl and drlw. -

SHERWOOD, Quefn * Promenade, Douallu, lsJ.e..of·lla11. 
l\'{OUSF: Code 1'n1!11Jn,. 8"" Candle r Syatem Co. adnrti...me nt 

on Co\'er UI July IMuc. 

NATrONA r. Velvet VcrnlM Varlnblo Hallo Dit1I LGIJ. W1111t 
Acorn 054 and holder.- 5CP, 33 M11nlo)' ltond, Snle, Chf'l!hlro. 

p1c K-U I' waoted.- Stnw make, c:ondlllon, pricc.-l~>x 210, 
PAR.it8, 12.L Kln"8Wfi\'1 London, \\1.C.~. 

s.o.S.-Ex·Ham ( It.A.}'.) require< f11rnllihed hoUie or bunl!lllow 
for f•mlly In dllitrict whcle •lrent Q.llT. Preferabl)' 00 mile 

rAdlWI ~./Londoo.-llox 205, P.utas, 121 KJngs--."8.y, London, 
\V.(".2 . 
W ANTED UJ1!11nllr.-Bro."1ca..i Coll• for NatioMI i<. W.3.-

h's•ousos , GMOWJ), 2041 Great We~t.cm Road, Oln•aow, 
W.3. 

WAN'rf; O urgenlly.- Avo Unlvor•• I Metrr ~lodel 40 or 7; 
A\'o AU-wa\'e Slannl OenerntA>r ror A.O. \Vlll consider o tbt.'r 

11\AkOB. Also )foEll'O)' bUll key.--Otrers to IJRY!<fLDSEl', LA9~. 
Po.t IJox 86, Paddlnlrton 1).0., I.ond.011, W .2. 
W ANTED.- T.H or cQul\'Alcni for time base. State <Ondllloo 

and price 10 llAAlUllLL, 2Blll, 10 Ordlaro Waye, Uxbridge, 
Mlddl...,x. 
"\i\I' A NTED.-Chcmlcal and phy•lcal n111>aratlll! aultnblo for 

eow 11lcte COUNl.(t ln lntor-hent. tight Rnd.eound. \\1111 exel11u1go 
for 10,000 O.P.V. A.()./ U.C. mete r, 0/ 6,000 \'Oil•, 0-300 Henry•, 
o-ao 11~\ 0-Hi meRohn\/!, 0-16 am)>ll. l ' ull dctall• pleJll!C.-.JON>Jij, 
Devil'• r olnt W./ T . Sl<lllou , Sl<>nehou;ic, Plymouth, Devon. 

PATENTS AND Tll.ADE HARKS 
K P-10'8 Patent.Agency Lid. (B.T. Kloa, O&TA, Mem. R.S.O.B., 

R<!g. Pat. Aaeot), 14&& Queen Vlct<>rla SI.reel., London._ E.C.4. 
Handbook • od Advice on Patent. and Trade Marks Ctee. r booe: 
Ctt1 ete1. 50 years' rer1. 

AMERICAN 
RADIO VALVES 

INTERNATIONAL Majestic Radio Corporation. Ltd .. 
were appointed Official Distributors by the Board 

of Trade of these valves under the Lease-Lend scheme. 
The allocations so far made are now almost 
exhau:ned, but we have certain types still available. 
Receiver owners still requiring valves, who give 
a definite guarantee that such are requ ired for 
Maintenance ·Replacement wlll be supplied . All 
prices are controlled by Government Order. 

TO AVOID DISAPPOINTMENT 
Please observe the following suggestions str ictly. 

(I) Apply for List enclosing S.A.E. 
(2) Do not in any circumstances order or enclose 

payment until you have obtained our list. 
(3) Order only such lines as are Indicated by our 

list ; no other types have been Issued to us. 
(-4) As stocks are so very limited, we advise applica­

tion at once, and all goods are offered subject to 
their being In stock on receipt of any order. 

I N TERNATIONAL l'HA.JESTI C 
RADIO COllPOllATION LIMITED 
6 Angel H ouse, Pentonville Road, London, N . I 



JUMJ.B. B LJ /, J.,Wl' f i\', Augu$t l !H3 

lladio Compone nh1 and Valves 
PA RCELS or as-sorced New and Second-hand Radio compo· 

nenu, conslsdng of slnite and twin-1ing condensers, audio 
cransformer or choke, tunin&: coil, smooching choke or 
speaker field pot, H .F. choke. f and I wut r·esiners, arid· 
leaks. fixed condensers, valve.holders, switches, connoctinc 
wire, Insulators, fuse wire. and various odd parts. Exce~ 
donal vaJue, £1 per parcel. Satidaction guaranteed. 

VALVES. l-volt battery H.F .. Dec. and L.F .. l / •. Power.•/ ·. 
T1.1ngsram super p.ower, 6/ •. Philco screened-arid IA-1£ and 
18 .. E, 9 / · each. H.F. Pentode cype 15, 11 / ·. Output Pentode 
type IFSG. 11/ ·. A.C./ D.C. types, Tungsnm OOTl 3 and 
ODTllS. 11/ l. TH29 and TX21, 13/ 9. Ba rretters, 4-pin and 
side-contact. 9/ · {equ1vaJent to Cr, CIC, 202, Cl, 8R201. 
8R201S. etc. ). American type.s, 7C6, 6K7G. l 8 . 01A,35/ SI, 
)), 10/ 3. 7A9. 14 ' ·· 4-volt A.C. t"yp~s. Tungsr-am Hl4, 9/ 2. 
OOT4, 11/ l . 
l erms, cash with ord~r. POfto~t txtro. Stomp with enquiries please. 

E. H . ROBINS TRADING CO. LTD. 
.... Kre Cres cent S'outh, W HIT C H URCH , OLA H . 

RELAYS 
TWO STEP RELAYS LF/FS 

~~~::;:::;;;~ (Heavy SU..,er Contocu) 

First lm~ulse "ON." Second 
Impulse "OFF." 

Also Aerial Cha.nae. over 
Relays. 

Ask (or /eo~er 88A/ TR. 

LONDEX · LTD 
MA"fU rACYVR~liS Of' "-fl.AY$ 

·:~'!'..1.y 2'07 AHERlfY ROAD lONDOM·S·E·ZO ~.-e1:::' .. '"!1"' ~ • 

WE INVITE YOUR INSPECTION 
of our changing stocks which it is now 
difficult to keep accurately listed. 
Whilst stocks are now necessarily 
very limited, we may have just what 
you need. 
At the moment we hold quite good 
stocks of valves, and can supply a wide 
range of types, at current retail list 
price, plus postage. 
COIL FORMERS. Ceramic ribbed, 
2• x It". with 2r xt" x f S-hole 
bases, without fittings. Sf - per doz .• 
post free. 
Small range of Battery and A.C. Radio 
Sets, A.C. Radiograms and Televisors 
for sale. ·List on request. Personal 
calls Invited. Al l models carefully 
re-conditioned. 

Stamp. with postal inquiries please to 
comply with regu lations. 

44 WIDMORE R~ BROMlU'. lENT 
'Pho•c UVrnsbournc 0156 

iii 

• 

• 
Value p1·oven by long service 

APPLICATION§ 

TE§ TING §ET§ THERMONIC 

ELECTRO ~EDICAL EQUIP~E~T 

'\'IT AL COMMUNICATION§ aad 

WARNING §\'§TE~§. , Etc. 

THE GENERAL ELECTRIC CO. LTD., Magnet House, Kingsway, London, W.C.2 
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THE SYMBOL 
OF 

RELIABILITY 

We quota (and 

figures g iving 

production of peciahzed radio 
apparatus. The 

continuous re b1Juy exemplified 
by the '' 358X • IS the outcome o[ 

design a!liod 

details 

available m 0 page lnstruc­
on " 3SSX ·· 

Shop houri : 
10 a.m. co• p.m. 

Sats. 
IOa-m.tollnoon 

l'rinh•ol ju t.n ... 11 llr;t.llu l 11r 111. IS1'. lt.HHU :-i•lt HIT\' .... lllUJ,\T ltKIT.H:\. ;\1•W u U!.'klu 111111~ ·. I.fl 111• Hu.-.1'11 ..:trt ,.,. 1. .. 11dPll, \\'.t '. I, 
h~ Sir .loir.1•11h C'11111H•lll A· Suu .. , a,111 , ~ ... 1-'lt~· I ..:trn•f, l.•11111+111. •~ .( .a 
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