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Offers-
SCOTT IMPERIAL chusis, amplifltr and ll 1n. speaker, 
all chromium.plated, 27 v1lves, all.wave. With selectivity, 
tidclhy, unsltlvlty, bus ind volume ranae e1tpan1lon 
control1. 35 w;1tt output. Superb performAnce. (Pre-war 
"" £ 135) £125. 0. 0 

MARCONI Mntlf"I 1701 R21din-TP..l~vi,,,,._ Fine nbl nrit, 

cxce11ent performance. Televisor seet.ion could be con­
verted to R1dlo1ram if desired. (Pre-war lin 110 1n1.) 
As new .. , £10 . 0 . 0 

LANCAS H lllE DY NAM O & CRY PTO CO. Cued 
Rociry Converte r, Prfmuy 100 -no. 7.6S ampi, Second1ry 
llO volts. 6.S amps, f .S Kva. ... OS . O. O 

NEW t-in, GOODMAN P.M. Spellers. whh m1tchln1 
tr-aftsformen. unmounted ... ll . U . O 

ELECTlllO·· DYNAMIC unc~ed H.T. Generacor. l.T. 
votu. 1'4. H .T. volu, 1.000 ... l8 . 10 , O 

ULTRA Console Model T.20 Tcle ... l.sor. Sound and vbloft 
o nly. 7·1n. plcturo. A1 new llS . O . O 

A .R.C. S H IP RADIO. 12 voh, with H.T. vibrator. 
17.2,000 metrt-s, '4 bands. EndO$Cd speaker. In teak cablncc. 

£11 • ID. 0 

44 WIDMORE R~ BROMLEY. KINT 
· Phon< U Vrnsbouroc 0156 
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tlie Bool~s fo1· YOIJ 
CATHODE RAY OSCILLOGRAPHS 

By J. H. REYNER. B.Sc. (Hons.). A.C.G.I.. etc. Here 
is an easily understood guide to the practical applica­
tion of Catliode Ray Tubes to 11umerous purposes. 
Including the examination of oscillations or wave 
forms. Radio men. and particularly those about to 
enter the Services, will find this book a genuine and 
Invaluab le guide. 8s. 6d. net. 

WORKED RADIO CALCULATIONS 
By A. T. WITTS. A.M.l.E.E. Comprises over three 
hundred worked examples. giving the solution to 
typical mathematical probl~ms occurring in examina­
tions for radio mechanics and wireless operators. 
W ill appeal to all studenu of radio technology and 
A.T.C. cadeu preparing for radio work in the 
Forces. 6s. 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 time by some of the more Important examining 
bod ies in Radio Communication. together with some 
useful notes and formulae bearing on the different 
groups of questions and answers to those questions 
which are capable of a numerical solution. Fifth 
edition. Ss .• net. 

PIT~fAN PAllllEll STllEET IH USWAY 

BULGIN 

The Name " BULGIN " is 
a retlstered Trade Mark 

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 
untl l peaceful conditions return. 

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

Tel. : RIPpleway 3'4H ('4 :Ines). 
1~3 
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THE FUTURE OF CIVILIAN WIRELESS 
RESERVES 

IT is perhaps too oor ly to oJcpect the Government, 
through its Service D epnrt.rnent<I, t.o givo nn 
inclicntion rog"rding the fu ture of civilian wireless 

1·e>1en 'es but mtdoubteclly o. s tatement-however 
brief- would bo welcomed at tho present t ime. In v iew 
of the outstanding work 11d1ieverl by amateurs during 
recent y01Lrs , it is fairly safe to assume that all th roo 
Serv ices will take stops nftor t ho wur to form reserves 
simila r t.o the R oyal Na.val Volunteer (Wiroloes;) 
Reserve and t.he JtoytLI Ai.r Force Civil ian Wireless 
R eserve. ·rhese t,,vo prO·\\l'a r Reserves \Voro inst ituted 
primarily for tho purpose of tn-.iniLtg amateurs to 
become N1wnl tolographL<it<1 or R.A.}r. wire less 
operators, but when wn.r came the authoriti es con. 
ccrnecl q uickly recognised t hat many of tho reservists 
were capable of pe.rforming other trt•ks which their 
training Oii ritdio experimenters hod fitted them to 
undertake. Those tasks were 1·oncemed wi t h the 
ro>tintenance t\nd installation of spoc io i rnclio oquip­
men.tt tnuch of '"'h.ich \VBS brand O O\V, both in design 
and in principles of opertttion. 

B ooring the$0 points in mind it is of intorost t.o 
attempt to forecast t he parL 'vh ich wi ll be played in 
post-\vt1r yenrs Uy civi lian. \Yiroloss reserves . 

The necessity for trai1~ing a. nucleus of wire less 
opcmt.01·•· signalme11 tLnd telegraphist.~, ndditionlll to 
those son · ing fnl l-t,ime in t he Armed Forces o f tho 
Cro,vn, will bo ob,·ious. Those roservi•ts will l)o 
t rained in procedure a l\d will operate to pro-clotor­
miJ10< l schedules Oil spooin l frequency bnnd•. Bnt what 
equipment will they use~ In pre-war dnys tho 
.R.N.V.(W.)R. ruu l .R.A.F.C.W.Jt. dependacl for their 
succo.<s.S upon the readiness o f roeorvists to uso Lhoir 
1llnnteu.t·· built equipment for t ra lning purposes. Under 
t ho then existi"g conditions thot nrrnngernent wa.s 
satisfactory, but \vhen the l)OSt·,9n r reserves rocom­
menco we shoul<l like to see O\•e ry qualified statio11 
provided with n stand a.rd Serv ic·e transrnjttc r nnd 
receiver complete wit.h all •Wcossories. In t ho c n.~o of 
the Jt.A.1''. Hesen 'e what better set coulcl bo nsod for 
trnin ing purposes thou tho new G-P ? By adopting 
this suggestion n1any adva.Htttg08 \voul(l ho gtti ned . 
First., every q ualified reservist ""ould tro.in. on a. 
stnnc!11rd set wli ic·h he would <1uic·k ly lo"rn to operate 
on reserve f1-ec-1neneics o.t 1nax i_1 nutn ollic ioncy. 
Sooortd. his Reserv.:> equ ipment would bo separate nnd 
distinct from his experimenta l equipment. Tho lotter 
point jg importlmt !\Sit woulrl overcome many of tho 
djffi~ultios that •'onfronto<l pre-war N•wal t>nd Air 
For<'e reservists. Tme thooquipmontwould ult imately 
become obsolOS-Ocn t but surely it will he bettor to uso 

it in the wa.y indicated thall to allow deniers to buy it 
up to rooell nt a large profit! 

Assuming that some such suggestion cm1 bo ndopted 
whot other stops could be taken to ensure that 
reservists derive the max irmun benefit from their 
training ? Clear!~· the most satisfactory plan would bo 
to arrange for thorn to spond a week or more ea.oh year 
nt o. Son, ice trnlning centre. In tho cMo of the :R..A.l''. 
R eserve no porticulnr di fficult~' should arise in 
attaching gr<>ups of reservists to their nourost RacUo 
School. Roro thoy would be brought up-to-elate with 
the newest equ.ipo1ant. whi lst lectures on procedure, 
with perhaps refresher Morse tests, wouM add to the 
inte rest of the course. 

Those suggesti<>ns aro mainly concerned with tho 
t raining of rosorvists capo.h ie of maintaining a 
t'Otnmun.ic at..ions not,vork . but ln vle"\v of 'vhat hn.s 
been writton earl.ior we he liovo that man.Y nrnutourg 
will prefer to continue tho work begun during the wa.r. 

f:mai; Greetings anti llest "U!lisbes ~ 
H for tbe 1-\ew )gear ~ 
~ to 7:\11 ~embers 7:\broal> i 
~~~~ 

l'or obvious reasons we cunnot, be explicit but w e have 
I itt lo doubt that tho mojority of those now ser ving in 
tho Armed Forces would bo more ready to join o. 
r<lServo which wonld keep them up .to date si•y with 
" nl<lM," t hlln one designed ordy to prodnco opori•tors. 
Trnirting diJftcultios cou ld ho overcome by continuing 
to make u$e of existing centres. 

Thn problem of t hn young radio onthusiast, who 
to-day is in his oady tcons ancl who will wish to join 
n H.esorvo, cn.n bo soh-ed by training him (irst as " 
wiroless operator. sigiuilmnn o r telOj?raphist. I t is 
he re th»t the So" Cndot Corp s. Army Cadet "E'orce n.nd 
Air 'training Corps could bo brought into the pic ture. 

All th roe organisation~ will be ablo to call upon tho 
serv ice• of quoli6ed nmotours who. if we guess cor­
rectly, will bo only too g lad to " tench their business " 
t.o the now genorntion with tho nid of experin1ontal. 
equipment and la te r with standard Service trans-
111itters a1ld roceivors. · 

'rhero a re no doubt difficnltios in t be way of ca.rryini:; 
ou t. " ll o f tho suggestions put forward- wh ich 
inciclcntal ly nre those o f t ho writer and not of the 
Council of t.bo Socioty- hut if they provoke somo 
cli8Cnssion a useful purpose will have boon served. 

.r. 9. 
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COMMUNICATION ON CENTIMETRE WAVES 
PART IV 

By J. H. SRA.'<ID.AND. B.Sc., Grad. I .E.E. (OMSFM)• 

Wave Guides 
AT centimot1·0 wavelength• the distnnco botwoon 

/"'\ two compone n!<i in a piooo o f apporntua mny be 
a largo number of wu,·clengths so tho problem 

of transmitting energy from one point to another, 
without radiation loss, becomes \'ery important. 
H ore again, complet e ly enclOS<.'<i tr1msmiS8ion lines 
mu• t be us<'d. Tho co-oxiol line is tho commonest 
type of non- rndiating .transmission Line nml this may 
bo used down to very short wn,·elengths pro,·idcd 
that there ill an oppreciablo thickness of motnl in the 
outer conductor. and that tho system is cloMld a t each 
Md. There is one other requiremen t when using a 
co-axial line nt very short wavolcngth&-thnt is, to 
make sure t h11t the dimcnsion1:1 of tho lino do not 
become compomblo with tho wo.velongths trnnamittcd . 
The reason for this will become apparent when the 
hollow tube transmission lino has been discu880d Inter 
in this section. Ir these conditions are obl!Crvod then 
010 co-a.xiol lino will behave a.. it does at lower radio 
frequencies nnd it.R operation in this mnnner need not 
bo further d iw·1188od. 

Fis. 17. 
Derivation of a wave culde transmission lln~ from a conventlon..i 

two.wire tine. 

Tbo fact that e lectro-magnetic energy may be 
trnnsmittod nlong tho inside o f a einglo hollow 
conductor is pe rhaps not so fomiliar to tho rndio 
ongineer nlthough tho phon omona wM clomonstrnted 
1>nd studied thcore ti.caUy in the l 890's. whon rndio 
communicntion w1is no more thou u sc iontilio play­
thing. Such a hollow tube transmission lino is known 
88 a •• wavo guido " and assumes great importnnco at 
wavelengths of " few contimotl"C6 s inco it htlf:I been 
found that with certain propagation m odos the 
nttenuation in n wave gu ido is much lower thon in a 
co-nxinl cob lo. '!'ho absence of any insulating motorial 
in u wave guide ie lllJIO B point to bo noted . •18 in the 
co-axial lino inwlating spiders must be inlll'rtcd at 
inten·als which still further incrcuJle8 the ot tenuotion. 

Let us now sco bow tho wnvo guide may bo evol\'cd 
fro1n tho well -known twin wire tr1111Smis.ion lino. A 
t,wi11 wire lino muy take tho form or two Hot P,nrallol 
motnl strips (Fig. l 7A). Now lot us clecronso the 
wnvelength of tho energy npplk'tl lo tho <md of tho 
lino until tho width of the meta I s trips forming the 
lino becomes an opprccinble frll<'Lioll oftho wnvolengtb. 
As tho wavelength is roducod the inte11Si ty of the 
olcctrio field ocr088 tho width of tho strips. which was 
more or les.q uniform at tho higher wcwclcng ths. will 
become moro nnd more concontr6tcd llt tho co11t1•0 of 
t.ho •I.rips. A point will u ltinrnl-<'ly be rcochod where 
t ho e lectric !icld will be ' 'ery wcuk at tbe edges of tho 
strips and ""'Y int.c""° nt i.he ccntro ( Fig. 17B). 
" 'hell thiil condition bas bC<'n nttoined Lhcn tho edges 
of tho strips may very well be conll<.-ct ed toi:cther so 
ns to form o. long rectang11 lor hollow box: and onorl!Y 
will atill be propogoted o lo ng tho lino in 11pito or t he 
short-circu iting s ides of the hox. '!'he n~rd for 

• 23 !Uchmond lloa~. ltugb)-. 

in.sulntora hns now been removed tll! llO rndio frequency 
vol tngoa will nppoiir on the outside of tho wtwo g11 ido 
if I he metal U8'.'<I ill the construction is thick enough. 
Noto that tbcro will bo n •· c ritical ''. wave length 
nbo,•o which tho wa\'e guide will not transmit energy. 
Tho cross-sectional dimensions of tho guide mu.st bo 
of the o rder of a holfwn,·elength or moro, i.e. the w1wo 
m UJ1t "flt into " tho gttido if trnnsrnission is to toke 
plMo. Wave g uiclos mny hnvo 1•oct11ngul1Lr , c irculor, 
o; elliptic~l cross-sec~io'"'.: Various modos ofpropngn· 
t1on oro md1catcd m Fig. 18. Where there is a 
component of electric force along tho axis of tho tube 
in tbo direction of propngntion tho wa,·es are tormod 
" E-woves." Similarly, if there is nn axial compo nent 
of mognetic force in tho direction of propogntion, the 
\vnves nro terrncd u H•\\'l\V'es." 

'!'hero is an alte rno.tive nomonclt1ture for tho two 
t ypes of wove, which is used by some American 
authors nod which has been moro widely adopted in 
recent literature o n tho subject. The type.. of wave 
nre distingoished by referring to tho traruworl!C field 
in 1.t cross-11Cction of tho guido, ond the wuvoe nre 
cnllcd TE (trl\!Ulvorse electric) 11nd TM (tronsvorao 
mo$notic) waves. Thll8 the T .E-wnve which hill! on 
entirely transvcrao e lectric field and no axial 
component of mognetic force ilJ equivalent to nn 
}[.wave, and a Tllf.wnvo having a magnetic vector in 
a plane ut right anglos to the direction of propogotion 
and un oxial component of electric force is equivalent 
to on E: .wave. 
. Iu both systems the designating symbols may bo 

given euffixos (which are e ithe r zero or posi tive 
integers). These Ruffixes indicate the mode which is 
being propagated in the tube. In tho case of tbo 

~ . . !(@) (@]\ • 0 0 . 

~Of ' Moe "'' 

afaj· .- .-: g· ... · .. · .::-::.~.: \~·:::~i -: '.. .. . . . . :: :0: -·-··· •. ,.--·-·· 
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FIJ. 18. 
Modes In wave. cutdt.S of drwlu and recu.n1ulu se.ctiori. 
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rectangt•lar-section guide, the subscript.a""'" denote 
the number of half-periods of electric field distTibution 
along the two sidos of the rei;tangle. 

In Fig. 18 (A) and (B), are shown four modes of 
excitation of a rectangtllar guide. 'rhe H 01 mode is 
is seen to bo the simplest, having a sinul!Oiclal electric 
field distribution nc ro$8 the si<le a only and tho 
critical wavelength depends on ly on the length of the 
side a. The other dimension b m.ay be of ;my length 
for thjs mode. In o•·dcr t-0 transmit the longest 
possible wavelength for a given rectangtllur soction 
the gtlido ill usually operated with the transverse 
electric field across the longer sides of tbe rectangle. 
Tho other three modes iUnstrated ara more complex. 
Eacb bas it.s own critical wavelength. In general 
only the simpler modes of excitation are of importance, 
although when harmonics aro present higher order 
modes may have to be considered. 

When considering tho f:iold pntterns in Fig. 18, it 
should bo remembered that the lines of mngnetio and 
electrio force are overywhero at right angles, 
this being a ftmdnmental characteristic of nn 
electro-magnetic field. 

In the case of the W•WO guide of circulllr section 
(1-'ig. ISC, D, E, F') there is a similar series of modes 
and tho vn.rioua excltation modes are again 
distinguished by suffixes.,, and••· Thoy are, however, 
interpreted slightly differently from the previous caso. 
The first subscript m shows the number of half.period 
variations of the angtllar component of the electric 
field when p1•ssing a long a radius, and the second n, 
ind.icates the number of full period variation,' of the 
electr ic field when passing nround the circumference. 
If there is no variation in the distribution along either 
of these pnths then the vnlue of the subscript is zero. 
In circtLlar section wave gu"ides tho subscript 11• is 
often omitted and m i.~ then understood to be equal to 
unity. 

As in the case of the roctang1dar g•tide, there is also 
,. simple mode for tho cylindrical gttide. the H 1 mode 
(Fig. I SF) in which the transverse electric .tiold is 
more or less parallel to a dian1otor. This mode 
~orresponcls to the H 01 mode for n rectangtLlar guide. 
Other similar modes for root.angular and circuliv 
section w1we gwdes may be seen by consideri.ng 
Fili. 18. • 

It is now npparcnt that the simpler types of cavity 
resonator~ which were discussed in Pnrt III are really 
short sections of wave guides closed at the ends by 
mot-al plugs just as in the cnse of t he half-wave 
concentric resonator, althot1gh in the case of the wave 
guide resonator a half wavelength measured in the 
gwde is not necessarily equal t-0 blllf of the free-space 
wavelength. 

The modes of oscillation of such types of cavity 
resonators mny a lso be classed as E- or }{.waves and 
given distingt•ishing snbseripts. Tho suffix will now 
consist of a J\umhor triplet. the first two numbers 
referring to the cross-section of the cavity M it1 a 
wave guido, 1md the third indicating the munbor of 
hnlf-per iod variations in field intensity along a 
longitudina l section of tho resonator. 

Wn,,e guides are u•tmlly excited by small probes 
carrying high frequency currents, inserted nlong a 
line of electric force, the probes being fed from a 
co·nxia l cable. The probes sho1tld run ot right angles 
~o the wall of the gLLide or to tho end wall. nnd must be 
so positioned to fall in n region of mn.ximum electrio 
field intensity for the desired mode. \Vhere moro than 
one probe is employed, attention must be paid to the 
phasing of the probe c1irrents. A mo,·oblo metal 
piston is usually situnted behind the exciting rods, 
and its position is varied so os to obtain the maximum 
transfer of energy from the rods to the guide. Fig. 19 
shows tho location of the probes for the excitation of a 
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guide in various modes. Energy may be t ranaferred to 
a co-axial system at the for end of the guide by a 
similar arrangement of probes. As an alternative to 
the probes, coupling may be effected by introducing 
small loops into the guide, the loops being positi_oned 
in a region of ma.'<irnum magnetic field intensity. 

In nil wave guide systems there is an axial 
component of either magnetic l>r electric force, hence, 
if boundary conditions are to be satisfied there will be 
a maximum wavelength above which no t ransmission 
of energy will take place. There is no axial component 
in a co-axial tr1msmission lino (Fig. 13) and so energy 
at nny wavelength may be. transmitted, but nt very 
short wavelengths the diameter of the outer conductor 
must be kept small witb respect to the wavelength to 
ensure that there is no spurious wave gujde action in 
the co-axial line. The co-nx:iol line is really a type of 
wave gt1ide consisting of two co.axial surfaces, and if 
the diameter of the outer is lnrgc compared with the 
wavolongtb to be transmitted, the lino mny respond 
to a higher type of mode in which there are axial 
components of electric or magnetic force. For these 

H'° w•va 

Fie. 19. 

Excltadon of wave 1uides by means of probes or excldn1 rods. 

higher modes the co-axial line wiU have critical 
wavelength and wiJI hehave ns a wave guide. ThllS, if 
a tunable section of co-axial line of large diameter is 
used ns a resonator, there may be several tuning 
positions for a given wavelength, us a half-wavelength 
for n " wave guide " mode \Vill not correspond to a 
hnlf-wavelen~th for the principal " transmission line" 
mode. Now Lf the diameter is reduced 80 as to avoid 
the excitation of the line in a "wave guide " mode, at 
very short wavelengths the ruameter of the inner line 
wiU become very small, giving rise to corona discharges 
between the conductors when high power is being 
transmitted along ~he line. T his disadvantage and the 
fact that the hollow p ipe 8)1$tem hM a lower nttonua­
tion nnd requires no insulators makes tbe wave guide 
unequalled as n t ransmission line at wavelengths 
under 10 ems. (3,000 Mc /s.). 

Tho velocity of propagat.ion of energy ;,, a co.ax ial 
line is the same os the velocity of propngation in free 
space and hence the wavelongth measured in a 
concentric lino is t.ho 8ilme ns tho wavelength in free 
space, but in a wave guide system tho velocity of 
propagation in tho guide is no longer equal to tho 
velocity in free space, but depends on the frequency 
of the energy transmitted. At wtwelengths much 
smaller than the critical wavelength the velocity in 
the gwde is approximately equal to the velocity in 
free apace, nnd the wavelength as monsurod in tha 
tube appronches the value of the exciting wavelength. 
As the exciting wa"clcngth nppronches tho critical 
value of the gujde, the wavelength measured in the 
guide tends towards infinity. 

All the above remarks refer to wave guides filled 
with air, bot it may bo noted that for n given tube 
cross-section the critical wavelength may be increased 



52 

by filling the guide with some euituble dielectric such 
as oil. but tho JOSS-OS in tho guido will be ' "lll"Y much 
i:ucrelU!ed and so the IJ)'>ltem is little lllt<ld. 

;\u important property of corwcntionol tra:usmission 
lines i11 the characteristic impod1\nc~being the ro tio 
of , •oltngo to cu rren t ot 11ny point in w1 infi nite lino. 
\Vhon " wl\vo g uide is conHiclorod, however, thoro is 
no rctu.rn conductor ond t ho usu11 l concept of 
ch11ructoristic impedonco must ho revised. Tho 
0 Wl\VO j111pedances " nro defined tUJ rl\tios of eleetri~ 
and magnetic field components. Tltis im,oh'cs tho 
solution of t he wa,·o equat ioAA. }'or an E-wa,·o in 11 
uniform tube of any cross-t!eetion tho wave impedou~c 
Z in tho direction of the propagat ion is gh-en by :-

Z = c~)l f 1 - (/0/l)a} I= c~) I !:_ 
C \ E ~ 

nncl for }{. ,,'ftvcs :-

z = (~)' { J - (~o/f)2}1 = (~)' ~ 
where fl. is tho permoobmty of the dielectric 

c is tho dielectric constant 

J il! U1e frequency .tronsmitted 

fo i11 the cut-off frc<iuoncy of the wa,·e guide. 

whic h muy be caJculotcd for the mode desired from 
tho cross-~ctional d.imensionH of t ho tube, ond "Ai ;, 
t ho w1wolcngtb mcruiur!ld in tho tu be. 

l•"rom tho above equotions it i8 oeen that for 
E · \ViLVC$!, Lho ,,ra,ve irnpodttnc·o inc,rcuses from zoro nli 

tho cut-off w1welength up to tho value (~)1. J.'or 

H-w11ves tho wo,·e impoc:l11nco dccreoscs from i1\6nity 

at Lho cut-off wavelength down to tho value (~) 1. 

Holotious between tho critical w1wclcngth and lhe 
cross-1Wcliont1l dimensions of tho guides for ,-orio11• 
modes nro !liven in the tnhlo. 'fho ligures apply for 
nir-ll llod gtndcs. ln p rnotiro it lull! heon foun d t11at 
wiwo gu ides need not. bo st.n ig ht .. but rnoy bo bont 
into nny dO!!ircd shnpo, wit hout ony approcioblo 
nmount of energy being los t ot bcurls in tho guide. 
Rnd joinll! between eeetions of the guide also do n ot 
se<>m to cnuso nny great lo"" of <>nergy. 

Tube M0<lo I Critical 
Section Wavelength 

--
Circultrr Eo 2 ·61a 

( IJiom. 2a) .. E,. H 0 1 ·641\ 
H1 3 ·41!\ 

-
Sq11uro £ 11 • 1111 l ·4 l ~n 

( "ido o) .. Jl ••• 2a 

' £., O· 9~11 

• ~Ole that ror this uiode the trulde may be of r('('tangulnr 
1tttlon u the rritkaJ waveleol(lh llrpc:ml3 onl)· o n tl•e dlmcrnifun 
of ouo 11lde. 

W avelength Measure m e nt 

fn Llw nc ighbolll·hood of I 00 ('m" .. ""1welengths mnr 
bn O\('H~ur£'<1 fuir1y nc.:curfH~ly by n1oasuring th<­
stnndin~ \vovc~ on j_A}(·h~r \Vires us is done at. bi~ltCH' 
wo vc•lcngths. As the wovol1' ngth is dccrcaocd. tho 
•i>urmg bctwe<:n the rod>! er wirei. must also 11<' 
d<'(•r<'ru«'d due to the in('rCosing inductance of tho 
~hortillfl link. A bettor fonu of wo,·cmeter consists of 
nn oJd number o f ciuarler w11\0 C:-lengths of concemri<· 
lino with the inner conductor otljustablo in lenglh b~­
mcr1n11 of n mi•'romcter leo<I 8<'row, oncl tho coodurlors 

R.S.0.8. BU/.;LETJN, October 1943 

shorted ut one end. Jlc80011nco is indicot«I by mean!! 
of a crystal detector (or diode) and mierorunmoter 
coupled to the low impedance ond of tho line. Tho 
input to tho w11vemotor is olso connected at this point. 
'l 'hc distonces betwoon maxim a as meosured on l he 
mi(' romctcr scale givo holf-w1wolongths cliroctly. 

W1wemeters of th is typo m uy bo employocl d o1vo t.o 
wnvolengths of t ho 0 1·dor of JO ems. wit.h fuirly good 
nccurocy providc>d thot the diameter of t.ho outer lino 
is sufficiently reduced in order to avoid " fnlao" 
maxima duo to wave guide resonances in tho line. 

It will be rem.,mbcred thot in a wave guide 
opcmting near its critical wo,·elength, lbe wavelength 
mcosured in the guido mny be much greate r thon l he 
froo space value. T his proJ>t~rty may bo usod LO 
meoa<tre very short wavelengths with much grcoter 
nccuracy t11or1 con be ohwincd using a concentric lino 
wovometer. Tho roh1tion b~t.weon )'II• tho w1w<'IQng~h 
in tho guide. o.ncl lho fr1o'O spuco wnvelcngt.h , m ciy be 
bo <'Olculntcd from tho liclcl o<iuotions. A conversion 
<'hurt for a cirouhtr ll<lCtion guiclo is shown in Fig. 20. 
As tbo criticnl wovolcngth is 01>prooched tbo wave­
length measured in tho guido ()'9) may be aovcrnl 
t imcs tho actual w1wolcngth ond hence 11 smoll 
veriotion in tho wovf'lcngth to be measured will givo 
o very much larger voriat.ion in tho w·n.vo)Qnl(lh 
mca.surod. in tho guide. 'l'ho guide should be O]>('rotcd 
neor it.a c ritical Wl\volcngth to obtain 11cc11rnto 
moosuroments. lt shou l<I bo noted that it is importon~ 
to know the type of modo being p ropogatcd in tllll 
wove guide, M clifforent modes hove different c riticnl 
'"n velongt..hs. 

' &/4 
Ftc. 10. 

R.tlatlon between the free space wavelen.tth and che wavelen1t.1' 
measured In • 1uTde of e:lrtular secdon. 

In o practical sot-up of lhis type, tho rcsononc<' 
indicator ngnin consists of a cryst.ol detector ond 
mic roummeter coupled to tho guide. T he ond of tho 
guido is closed by o rnovnble piston drivc•n by " 
m ic rometer lend ll()row. T h is piston is udju.stod lo 
~ivo scvcrol m£Lxhnum rt'fldings on the m ioronn1n1olor. 
T ito diffcrenco botw0<•n successive mioromotcr 
rcil<.ling" then gi,·og i ) 'II. J(JtO\\~ilg the diameter of the 
i:;uido ond the modo being propugotod, the octuol 
frco-spt>co wo,·elengll1 m11r be obtained from tho 
chort. (Fig. 20). \\'ith a w1wcmeter oT this type. good 
occlm•cy w.n be obtnincd at wn,·clengths below I cm. 
(;l0,000 Mc /s.). 

(To bt co11ti11ued.) 

N ews from the Kriegies 
Jnfonnalioo is 10 ltan<l lhnL Sig •• J. U. :Kay, C 3CO nnd ~12. 

lt. .M. tJarrctl, C3BP ll.l,VC ht"('ll t.ntns.fcrreJ from llnly to 
lll'r1111111

1
,·. fr• ft ~mmunlc•allon •l1lt('d July 30. A.(''. J •• Sno")" •• 

<':ttllJ'be I, VK3:\fR 1"S)()r'ICd the fonn.'tliOn of a 8. ,V,L. ( .. luh •H. 
PO . 62 llAly. \ ' K3llit '""' beeu •VJX>illled Of'J!anliih•~ C"hl\lnnau 
und a.II J>11tS or tile Empire are rep..-nt<•d. 

Missing 
\\'e rrcord with m11('f1 tt1url tlmt Tt-1. ft . Pre" , U ll~l Jt ltlll 

1><'<11 rrp<>rtetl nll6"in~. b<>lle'L"ll klllcd. 
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DIVERSITY RECEPTION * 
By H. V. Gnrr1·1Tnst 

1'hi8 art-ick OOll8iders IM va1'iot111 efforts wltich lu•t·e been 1>Wde to redMc /lie effect of slwrt-wave /acling 
by iuti119 more tlu;in one receivin9-sysrcf>• and combining the signals received by two or more system~ of 

receivers. 

THE phonomonon known as " foding " of radio 
signals is not confined to the Aborter w1ivelengths, 
but the frequency and severity of fading is greatest 

in t ho band between 300 metres ancl 12 metros ( l ·5 
and 25 Mc /s.). It is in this baod that communication 
is usuolly offoctod by means of indirect ray signals. 
Tbore aro two or more reasons for tho fluctu1>tions of 
signal voltage whiob aro so con~monly oxporioncod in 
th is bnnd. Tho first reuson is tho.t slow changes ore 
continually occmrring in tho medium througb which 
such signals llrO propagated, pa1~ticularly in the 
ionosp hero in which the W(WOS IJ.l'O rofructod (lud from 
which they 11re returned to the earth 's surface. 'fhese 
changes in nbso11>tion ond 1'Cfmction aro compnrntivoly 
slow ond nro, in most cases. less troublesoino than tho 
\\'~ive.interferenco offocts produced by the intoruc tion 
of \\•avel'J 'vhich huve taken differont pntlIB bot,voon 
transmitter tuid recei\'er; different pntha in both tho 
horizontal plane and. moroparticularly, in tho vo1·ticnl 
plnne. 

Tho fact t,hot short-wove sign11ls do not nece~~urily 
follow the great.oirole path betweell trruunuittor and 
roooivor is well domonstratod hy short-wave direction· 
6.ndiog aud by the phenomenon known as 
" scattering." \Vhl).t is p orlrnps :more sorious, in 
geueral reception, is t.hut they do not follow the samo 
poth in the other plane: the wiwes mi<y le1i.ve the 
transmitting aorial ut vurious \•orticol nnglos and tlws 
bo difTerontinJly rofrncled in tho F or E laye1'S. As 
propngution conditions aro usually suoh as to permit 
more thnn ooo refracted-r11y rea,ching the receiving 
point. 8ignol.s nm~r trrrjve afOOr ha\1'iog ttaVOl"Se<l ony 
ono of iL number of pnths, nnd the multip le signals 
th11 ~ 1·oooivod wil l hn••o pbose and nmplltude rel1Ltio1t· 
ships wh ich uro both ,-nrinble. '~ho totul received 
voltogo will t hus be subject to changes from moment 
to moment. The most difficult problem of all orisos 
\\~hen t \vo mu in signuls ore tnon1entnrily in equttl ntnpl i~ 
tuJes and opposite phase, when tbe total voltage will 
momonturilv bo zero. A$ th is effect will be selective in 
frequency, uffooting carrier nnd sideband frequencies 
difforontiu lly, it is known ns "selective fncliug." 

Tbe pru1oipol technical Jevices designed to reduce 
cho effects of fudi ng nl'o : Automatic Gain Control, 

.Directional Aerinls, Diversity RecoJ?tion, " Stoorocl " 
Aeriuls in combination (the ~'LU.IS.A. system) nnd 
Single-Sideband Transmission. Ench one of those 
devices Cl>D be used to improve short-wave reception, 
singly or togothor. Tho last two montionod n1-e in nso 
only by lho largest undertakings concerned with 
commercinl point-to·point t1·onsmissions. lt is 11ntici· 
pated that single sideband working may be extended 
in the future os it is particulnrly effective in combating 
Lhe p1·eblem of selective fading. In this paper. wo 
shall confine our main coosidoro.tion to Divcrsit~1 
Roooption- used in conjunction with simple diroc­
tio11al aorio.ls oncl 1;Lutomatic volume control. l'ig. 1 
gives nu oxomplo of tho improvoment which m(ly be 
expooted by this meaOJ!, hsing only two t'OOOivors. Tho 
signal vol toge sc<tlo in tho dia.gmm is a linear ono. 

" Diversity reception" tnay be defined as the 
separ(lto recoption und combiJH1tion of two or moro 

• A U:duro tldivrml to ths Society bg lhe aulhor at the ln#'itu­
t(o1t of Blectrical Ew1inur1. J,,ondon, on FtbruaTJI 21, 1943. 

t £11gineer-.i1i. .. Cha·rqe, B.B.C. ilfearurerrumt and Re.«ivina 
.Stolion. 

composite signals which have been subject to different 
menn-pnth conditions of propag1;Ltion nnd mny thus 
bo expected to have difforentinl foding. It is not a 
panacea for all the ills of sbort-wavo signalling but hns 
heen provod to bo o useful and comparatively simple 
improvement upon tho bosio singlo-roooivor-and· 
11orinl systom. Although some of tbe oxrunples given 
Inter mny not appear to be as simple, os ellSY to erect 
or as low in cost as one might wish, o reduction of 
nppuratus to a bare m inimtm1 may still retau1 the 
main virtue of tho Diversity scbemo und bring it 
within easy possibility, which a more elnbomto 
scheme might defMt. '.l.'he limits of simpliJicntiou 
must bo govornod by tho indjvidunl collditions to be 
met; nppnratus tloscribed bore will be w ith in pro.etical 
limits t\t o comparatively small receiving station of 
a c.:on11nt,rc-·ial or pt1blic.se1·vic.o organi&:ttion. 

Fig. I. 
An example o( the Improvement which may be expect,ed by usln& two 

receivers only, atranced for d lvertity re«ptlon. 

The "Di,·e1'Sity '.' effect was first obser\'ed in tbo 
early 1920's. botll'lu1re and in the U .S.A. Experiments, 
with which the Author had tho p loasuro of being 
llllo'lOeiatod, were commenced in England by the 
B.13.C. und the Mar-0oni Company jointly. in 192'7, at 
Tarling, Essox. Similar e~-porimonts '"e1·e uudortaken 
by R.C.A. Commtmicntions Inc., at R iverhood, N.J. 
('). Experiment;; by tho Ameri"au Telegraph and 
Telephone Co. were undortuken lato1· in developing 
tho M.U.S.A. r;y>1tem (2). 

The British experiments first used "spaced oerials " 
which were sep11rated lt miles Mross the wavefront. 
~rbeso have been described in tho '1 Marconi Review" 
(") q.v., and in lVirelus lforl~ (' ). Tho large oeri(ll 
spacing "'"" found to give b~tle odvant.niio when 
c:ompru·od with smalli::r sp(lcmg ~vluch . ts ~uch 
simpler and less costly m land and in receiver Ulter. 
linking. In this rosp.x;t. it may l_>e interesting ~o 
mention that the roce•vors usecl m tho Marcon1-
B.B.C. experiments at Tel'ling had pre-tuned R.1''. 
stages at the remote oerial sites, where tbel'e was also 
the Jst Detector and lat I.F. valves. Tbe Joc1;LI oscil­
lator nnd I.F. signals '"ere " piped" forth and back 
nbont two mi les in ooch direction, over opon-wire 
tines. With reduced aerial spacing, this problem does 



not e.riJle although, if it did so, tho advent of screened 
low-loss higb-frequen<>y cables and of wideband R.F. 
Amplifiers, would mako it loss di.fficult to solve 
nowadays than it was in 1927. 

'.l'here are severa l types of circuit nrrnngoment 
capable of p roducing some fonn of Diversity effect 
and which can thus be u"6d to reduce fading. The 
principal o.rrnngoments nro generaUy known as Spoco 
Diversity, Frequency Diversity and l?olarisution 
Diversity. It is proposed to consider thes!I systems us 
well as Vertical-Angle Diversity, although as this is 
pnrt of tho 1\f.U.S.A. system, reference should bo 
mode to the publications of tho Bell System 
Laboratories for fuller dotoils. 

The question of cost should not be neglected. H 
will obviously be loss importont os tho sizo 1md service 
importance of t ho receiving stotion increases. The 
economics of traffic and revenue will limit the most 
oJnbornto appurntus to tho very largest commercinl 
stations. This lin>it opp lies at p resent to the 111.U.S.A. 
system. though it is in uso in England by tho Post 
Office, as well 119 in America. 

Space Divcrttity.- '.l'he Spaced Aerial D ivel'8ity 
system takes account of t he fact that the fading of tho 
eompositc signal on nerinls sp1tcod by several w1we­
longths is not usually synchronous but normally 
occu rs at random intervuls without noticeab le 
periodicity. Thus, although signals from two such 
aerials may sometimes fade simultaneously, they do 
not usually do so. Combining tho outputs from these 
aerials will give a substantial reduction in the number 
of fades e:,:periencod. (Fig. 2.) 

Fis. l. 
Space dlvenfty reception. 

To produce a fair dcgreo, probably the maximun1 
possible dcg1·ee, of divel'8ity of fading between any 
two aerials, it bas been. found that the spacing should 
not be les.<i than fow· wavelengths and need not be 
greater than 10 wavelengths. If n band offrequoncies 
has to be covered by the sumo aerials, it can best be 
done by making the spacing of the aerials four or five 
wavelengths at the lowest frequency end of the band, 
thus a ratio between upper and Jo,ver limits of fre­
quency of at lo119t 2i to 1 Cllll be accommodated. At 
Torlmg, the spar.ing wll9 100), at 20 metres wave, but 
ns mentioned this largo spncing showed no appreciable 
advant.ago compared with 10).. The lay-out of aorinlt< 
is not critical ; with throe aerials tho most convenient 
arrangement is generaUy a triangle with one side 
across the wavefront, with four nerials a squo.re is 
usut1l, with the station building located at its centre. 
Other o.rrangoments, d ictated by the lie of the avail­
able land, have proved qnite satisfactory in E'nglond 
and in South Africa, in which pl11ees the Author bas 
boon in charge of the installation of Space DivOl'8ity 
equipme.nt. / 
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Frequency Divcrttity is not always a possible arrange· 
ment, as it depends upon tbe availability of more 
t han one trantro1itter carrying the roqu.ired signal on 
different frequencies, which must of necessity be in 
tho same bond or in adjacent bands in order to obtain 
similar propagation conditions overa ll. (Fig. 3.) 
F1irthor d ifllculties may nriso if tho transmitters 
them.solves are spaced, es the phase relationship of 
tho m odulution may bo very different from tho two 

Fig. 3. 
Frequency or t:ra.nsmittC!t diversity. 

transmitters-it may, indeed, be so different tl11u, 
they ca1mot bo combinod without tho use of L.F. 
delay networks at the recei\,ing end, to compensate 
for tho difforonco in line delay at the trnnsmitting eod. 
This difference will not, of course, arise if tho two or 
more tronsmitters being received are installed at 8 
common site but, even in this cnso, a simplo phoso 
revorsing switch should be included in each receiver 
output, in order to compensate for aooidentnl pho.se­
reversal in the modulation circuits of one or other of 
tho transmitters . 
. Polarili<ltion Divcr1tity.- This deponcls upon th" 

presence of differential fading of w1wes a rriving 
horizontally and vertically polarised. Changes in the 
polarisation of wavos ' tend to take pl11ee dtiring their 
passage through the ionosphoro. Tho polarisation of 
waves on arrh·nl at the receiving aerlol by this caus<> 
may have a large horizontal component or may be so 
complo:,: 119 to introduce circulnr polarisation. (Fig. 4.) 

Sometimes, tho degree of "diversity" obtainable 
by using two receivers connected to verticnl and 
horizontal aerials respectively may not be pronounced 
and this simple diversity arrangement will not nlway• 
be useful. ,.there are, howevbr, occasions \vhen 
conditions nro abnormal and bbero may be good . 
dH'ferentinJ fading on receivers so connected. T hus, if 
Space or other Divers ity connections do not give good 

Fie. ~. 
Simple polarfs:atlon diversity. 
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rosults on any occasion, tho effoct o f using differently 
polarised oorials should be triod 118 a fu10 l rosourco. 
l t can, obviously, bo ueod in conjunction with Space 
Diversity, using- for oxamplo-two horizontal spaced 
aerials and one adjacent vorticol aerial. 

Borizontot M•U l"erticat A nqk Diveraily.- Reflocted· 
rny signals do not always take tho most d iroct (g roat 
circlo) path in the horizontnl plane. Conditions 
llOmetimoR nri8-0 when, for o considornhlo period of 
t ime, perhaps sovoraJ hours, a stable s ignol-<:om­
pnratively spouking- mny orrivo at tho receiving 
pointnfterhoving traversed o " ekow "pnth. following 
refraction frorn o scatt"61'-aroo woll off tho grcot-circlo 
puth. Somo degree of scattering is '' ery often present 
and, on infrequent occasions, the differonco in nnglo 
bot ween t ho ~ron t circlo eignul and t)lo skew or 
sct1ttorcd signol rnuy be ns much os 60°. Since pro· 
pogation conditions and pnth-lengths will in tbeso 
cases bo largely different, wo moy oxpoot a foir degree 
or differential fnqing and t his cowd be roaliaed and 
ul!<ld for "Di,·orsity Rocoption " . by usinit uorials 
ebarply diroctionol in tho horizontal piano with U1oir 
dirootions of mo.ximum rocoption udjllstod to tho 
sepru:'at.e ongloM of a rrivol of tho difforont pnths. 
(Vig. 5.) 

w.Mis:.., . 
fl&. 5. 

Slmplitltd d l11ram of path or vertlcal..a.nife dl'lertlty. 

Horizont Ally st oorod aorinls htwo boon used most 
truccel!Srwly ond, in portieulnr eases, tho ekow signal 
obtuinod (using only ono etoorod nrray) h118 given a 
good sigmtl, whoroos nothing was audible when the 
nrray WllS o rion tod on tho g ront-oirclo bearing of t he 
trimsmittcr. An oxamplo or this hos boon published 
in U.S.A., whllrcby tho host reception of a British 
signal was obtoinocl by steering tho rocoh,ing 1<rroy so 
tbot it faced oway from tho direction of t ho British 
Isles, towurd tho South Atlantic I 

Tho eizo anti cost of steered arrays, with polar 
dingrams providing tho roquired disoriminntion, 
Jiinfts tho poseibility or u.sing t his typo or d iversity 
reception nppnrotus to tho vory largest eommorciaJ 
rocoiv-ing stationi.f. 

Di,·ersity circuits hosed upon discrimination or 
vertical nnglo oro similarly limited in tboir ueo, mainly 
by finuncial considerlltions. It is, novortbelos.s, 
interesting to ('Onsidor thoir p ossibilitios briefly. 
nlthougb tho subject of tho " Multiple Unit Stoorablo 
Antenna " system bus boon dOl!Cribod fully in American 
pttblications of the I.R.E. and the BeU System. by 
oogineers of tho A.T. & T. Co. Lot ns taken eimplo 
oxamplo of what is im·oh·od in tho considorat ion of 
vertical·anglo "diversity," from a tron..emission 
orig inating from the U.S.A., rocoived in En~lnnd. 

Confining Otlrsolvos t.o s ignals which have 
oxporiencod two and three rofruetions in tho " F " 

GS 

layer- two and throo " bops "-we see that tho two· 
hop s ignal will have a mean pnth length of nppro xi­
mntoly 3,416 milo8 d l•ring daylil!ht and 3,456 miles 
during darknosa, this difference boing accounted for by 
tho diurnal variation in toyer-height. The oorrtl8· 
ponding lengtruo for lho 3 -hop oignoJ will be about 
3,50-1 and 3,676 miles rospocitvoly and tho corres· 
ponding ung les of the dmvnC)om ing-rnys wi ll be. 
roughly , 7i0 ond Oi0 for 2-hops und 15!0 and 18° for 
throo hops. With tho daylight signol. t here will bo " 
difforonco in pnth IOn$!th of app roitimatoly 88 miloe. 
At night timo, this difforenco will increase to about 
120 miles and tho 3-hop signal will thus be doloyed 
by about 4 72 micro·scconds dnring duyligbt and 645 
mioro-aoconds duri ng dorlmess ~oncUtions. compared 
wit.11 tho 2-hop sign tLf urri,'1ng by tho shorter pnth. 

'l'hoso t wo difforont poths, pnAAing through dilToront 
positions in tho ionosphere, will oxperionco m1like 
condilions of nbsorption, etc., and thus may be 
oxpooted t.o rado di!Toreutially. so that two roceiv~ 
choins could 6nolly bo combined in " Dh·orsity. 
Hut, since tho two 11-0ls of arrays dosignod nnd adjusted 
for tho approprinto rtnglM of downcoming my wiU 
roqui1·0 to discriminl\te vory shnq>ly ugainst rocoption 
at othor vertica l 11nglcs, the phoso-rolationship of tho 
composite signal in either of tho norinl output. circuits 
will bo a comparnti,•ely stable ono-very much more 
•table than would be tho en.so with a simple aerial 
system with a W'ido polar diugram in either plane. 
'£hus signals from tho two epooinl nrrnys, corres­
ponding with two nnd throo hops, ootlld bocombinod at 
rrulio frequency by tho uso of a RUitnble delay-network. 
Tho important point to remember is that. using simple 
aerials. rodio.froquoncy combination is out or the 
question beoauso of tho unstnblo R.F. pbase.relation­
sh i1> of the composite, mlllti-pMh derivation of tho 
voltugos from tho soparnte noria ls. 'Vith s implo 

· noriuls o r nrrnvs. wo mtu;t hnvo rocour1l& to L .F. 
<'Ombinatioo ,,;hon ottempting diversity reception. 
Tho ph lUIO· relationship of t.ho L.F. signol8-1<))coch 
modulation or tono-t.elography- will ' 'MY ovor only 
><moll limits Wld, from two or more separate oori&I and 
receiver systems will be c losoly similnr. Tho httmon 
onr is tole rant townrd small ohnngos of phaso, which 
m1iy occur in t.110 oornbined output from tho 1·0<Joivore. 
E von these small chllnges may lnrgoly bo provontod 
by iwoidingtho simplost metbodorlink.ingthoroceivors 
in parullel so thot. upart from perhnps in.finiteo<imol 
poriods of time, tho " combined " output from tho 
diversity system isootuolly contributodbyonorocoiver 
olono. This con bo ouhievod in various ways whioh will 
bo diooussed lo.tor. We mny now consider in some 
dotuil whLLt are tho primo requiromonts of oppnrotus 
nocogsiir~· t.o mnko best. uso of tho m othod of diversity 

~~ 
Fi&. 6. 

SlmpUfied dla1r1m of typla.J space dlvtrslty appar&cu1. 
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reception in modorntoly Aimple form. such as can bo 
atlaiJlcd without tho very complex oorinl orrnys used 
in tho i\f.U.S.A. ~y,.tom. 

Aerials. - At 11 roc:oiving point, it is usually 
unooonoinio to er()('t separate nori111l1 for receiving 
signal" on d ifforoot fro11ucncics. 'l'hc roooivcr itself 
is goncrolly able to covor a wide band or frequencies, 
tho best frequency or reception from ony pnrticnlar 
port of tho world will vary widely throughout the day 
and tho number or ncrinl3 of tho .• l'0801ltlnt .. type. 
required to obtain tho propor co,·orngo o f wn,·elength 
nnd dfreetion might ho , ·ory Iorgo iodood, hoRidoswhioh 
tl10 noriuls would hnvo to bo duplicntod or triplicated to 
obtuir1 s;pnce-divorsity offl.'Ct•. It is. thoroforo, a lmost 
e880nl iol to choo;;o u typo of directional ooriul which is 
11on·rN10nnnt and which cnn thu;i bo usod O\'Cr tho 
wholo of tho frequency bond likely to be m1od. Aerials 
of this typo con be <lt>signed to hani a workin!' range 
of more thnn throe to ono in tho ratio of frcquencill.'I 
over \vhic-b they \\'ill givo n substantiol irnpro,•en1ont 
compnrcd w·ith t.ho 811\ndnrll clipolo. i.o. in "gain 
fo<-tor" ond in diro<·tionnl ch11ractoristio. 

'l'wo such t.yp•:>l1 or ncriRIS nt·e known 118 tho .. Bruco 
Rhombic " ood t hu "Jl.C.A. Be'"orugo." Experience 
" ·ith lhe former uml with tho simpler voniions of it­
oll de,·oloped from thCI t iltod wire oori11I theory of 
.K Bruce oml hU. co.workers (')- hos ~ho"·n ,·ory 
sat isfnotory result•. ~urh 11criols nro in renstont use 
in 1':nf!:lond. ln<lio. South 1Vrica. nnd othor p loccs for 
diversity reception of broodcastitlfl from Ol'Orsens. 
Tho numlicr of norin l~ l'Oqu ired dopcnd•. natural ly. 
on tho' numbor of oliffo1'tJ11t direction>! from which 
rc«Cption is expc<-totl. By to.king oecount of tho 
pos.•ibility of using thu ncrinl with rov(lrsod connec­
tions of fl'Cdor ond termination. thus obtaining 
l'(l(:iproenl diff'<'tinnnl <•h11r11ctoristi~~. the totnl nmnber 
of iwpnroto ucriuls nccdoo con somotimM bo reduted 
con,.idorubl~-. 

1~·or diversity rN•op1,ion from ono sing lo <llt·ectiou, 
tho 1ni 1lin11n11 uu1nhcr of lloriuls 1·ot1uirt)( l \\'ill obviously 
ho i.n'O, each '"ith Rin1il1Lr directiouul properties. A 
\VOt'I h\\"'hi lo lmprovo1nont. in o'·crall di\·orgit.y C'tU1 bo 
obtninod by add iua o I hi rel. Mero thnn throe aorinJ,. 
ond roooi,·cr.s, tuned Lo Oil)' sioglo traruunittor. 'viii 
not i;ionerally gh·o sumcicnt impro,·ornonL to justify 
1ho f'xtra cost. but. thoro rna,.,. ho nltornflli,·o trA.US· 
n1it (,('Irr- enrr~~i.ng tliu ro111 1 irod 8ignnl ,,·hi<·h \\rill provide 
n u~ful stmad·by ita Nll!O of breakdown. For this 
1·<.•1uw11. tho typi<:nl " divor~ity unjt" conRish~ usually 
of fotar rech·ers or multiplos of four. Four s imilar 
8p!ll'cd ncriol$ will thus ho required for oM h direction 
o f r!X'~plion ilml the total requirements will be quite 
lori;ie in terms of munbors of noriul~ nnd tho land 
n!'C'decl for their nccommodotiou. if rec-option is to 
tnko pine" nt djfferont time;; from I ransmittors with 
dilToront greflt·cirr lo hc•tarings from tho 1'0<'oiviug point. 
'rwolvo o r 14 norinls. Aorno \Vith revcralblo t·onnO<Jtion.s, 
with nt, loo.st six cir 11ight, receivo1'8. will bo tho 1werug0 
roc1uirement for roluying broadcast progrnminos from 
O\"Cnwns. 

l"ttdY& a11d Im1~da11cr 1.'ronsformerA.- To connect 
tho noriols-sorno of them quito remoto from tho 
l"<'<'eh·ing building 10 tho receh·c,.,., ROmo form of 
non·rosonont foodC1r·lino is requirod. Open wire lines 
hnvo boon usod quito •uccessfully for thi• purpose. 
hut two-wire linoa 11ro difficult to hnl11nco nod Lo 
1t11dntnin in -perJ~t Kytnn1otry ovldr lonf;; runs. FOLlt 
wire lines. ulthough onsier to bnlonco. genernlly 
ro(1uiro straining horwily, h""ides being mochsniceHy 
tricky et bends or corners. Tbe co·nxiol type of c:eblo. 
which pro.-idos porfoct screening, can bo installed 
widorjtround. As this coble requires tho minimum 
of uttontion it i.s tho host, although not noeossorily 
the cheopest, solution of the feodor problem. 'l'yJ>es 
of thi~ coble, dovelopod for cerrior.tolophony end for 
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tolovision distribution. hove attenuation chnroct<ir· 
islics euoh that the loAA nt 20 Mc /s. does not exceed 
J:l db per 1,000 yurds. which enables woll-spoced 
nol'inl systems to ho connoctod without thu noed for 
intorvon i .. ng 0 ropuntore." Even the uao of such 
rc1>ontors would not bo prohibited, if tho s ize nnd 
sp1..-ing of aerials noee&ntntod it. Lo8808 of about 
10 db in feeder circuilil con be tolerated. becouao the 
signol and received.noise will be attenuated in equal 
proportions. Crouter los.~ tbon this would probably. 
justify tho use of ropontors as, otborwiso, the signal 
voll.t1go llt the rcceivor.input on tJ1e higher frequencies 
1rncl with weak signol~, wo11lrl not he muoh greater 
th1111 thonnal-ngitution voltages in tho ll1·st circuits 
of tho receivor anti tho o,·erC11l signnJ. to·noise 
rntio would ho clegrodcd. 

Jlnving decided t o u..e CO·Rxiftl concentric feeder. 
1111 impodance·transfonning network will hnve to be 
inserted bev.vcco tho bahinced rhombic noriol-<1r the 
simplnr but loss effocti,·o invortod V noriol which is 
1u1hral11nced to eafi h- nnd the feecl(lr. ), 11rgo rhombi•· 
11orinl~. desigl1od fo r tho ~O motr11>1 bond und built 
with Ne. 14 S. W.C. wire. will pr<••Ont tl t.orminnl 
imp0<lnnco of opproximntoly 800 ohms. whilst the 
t-0r111innl impedan<'jl of the im·erted V uorial will be 
obout hnlf this llgurc. '!'he impeclanco of t~'Pical 
<'O·nxiol feeder is nbout 75 ohms. I mpednnce· 
tron•forming networks. 1l1c design of w)1i1·h is based 
npo11 band·pnss Alt.er 1 hnery. cnu Ito l)rodurod to 
mutch t.his I 0 to J impotlnnce ratio. In •true tu res of 
tl10 <Joup led.eoi l typo. t l•o " mutuul " hotwoon tho 
t.'vo \vindings 1nni11ly ~overn$ tho bnncl 'vidth of 
froquorwy o,·or whi('h t lao loss in troducNI b~· tho 
uniJ('clOnee.trnnsfornwr will be ,·ery srnull. Tho .\ulhor 
ho.~ omployed two vc.,.ions of thi~ circuit. 0110 using 
oir..-oro coils "'"ith n <"Ou piing foe tor A.it lo\\'· ns O ·5i. 
tl1t• olhor with dus t-(·oro coils with k 0 ·llli. Tn both 
4'flSt"li. tho insertion los.i in tho" 11a~s bnncl " doeg n ot. 
oxoootl 2db. Tho 1llh•11ntng0 of thi• ty]'JO of notwork 
i~ thnt it con be dosignod to hovo this low lclAA over a. 
froq11011<•y rlmgo compnrable with- or woutor th1to­
tlao fro<1uoncy ruugo o'·or which non·resonont oorials. 
1<uch "" tho rhombic. ho,•e a fuirly ron;;tnnt gain· 
fartor and front .to.l)lll'k ratio. 'l'hus. one purL of tho 
fl)'!!l<'m is not. 1<poill'd by the other. 

Uoth tho ooriol und 1ho impodunro-lr1111•fonnor can 
ho Maily de.~igued to hnvo nn o!Te<:t h·~ hnnd width 
of moro tlutn 3 Lo I in frnquonc-y-811~·· from Ill to 511 
utotros or 19 to 6 ~!ogu«yl01< /~oc-1111d lh<iro wiU be 
vory little folli11f.!·Off in porforroanco ut ~ I Moguryc les I 
~oo. Allowing for focdor los.<J. this noriul •y1<torn shows 
on O\'Ornll gnin fnctor. a-i in terms of the 
in,1lroV€'nloot in sij.!nol·to-noiso ratio <'OrnpflrNi \\""ith 
tho stnndaJ'd ctipolo, of hon•·een Iii db and I:! db. 
Tho uvorngo Iront·Lo·lm«k rntio M t·h<'CkCd by simplo 
··0111p11risons or inlorforonco )9,·ols hotween tho 
rliombio and "non-tliroc t.ionnl uoriul. 11pponr to be of 
tho onlor of 20 db ot Joust. 

To onoble r111>id iut or·Connoctions bot,w()(\n various 
rccoivors ond tho ro<1uirod 1lirectiennl noriols. it il< 
com·oniont to tormi1111to tho oeriuls, vk1 their ro-RX:inl 
frcdors. on one pruaol of u roloy·rack mounting. Short 
ft'C<lo,.,. co= ecting to tho n >ceh·ers nro then tonninoto<l 
upon a. panel imu101li11toly bolo"·· Using plugs and 
80Ckot.s und scroonod flexible conn<'Ctors. tho input 
cirouits of tho recoivora c11n quicklr bo li11kocl with 
'''hntovor nel'inl t1,rato1n is roquirocl. doponding upon 
the direction of tho trumrmitter. 1t is nlso convenient. 
pnrtic·ulnrly whe n aorinl.s ore remote ond not easily 
soon from the rocoh•or building. l o nrrnnge that tbc 
bMic impedance transformer circuit is modified to 
ponnit sending dircct-<:urront through the foodor and 
Lrnll!lformor, through one limb of tho noriol, tho 
wrminotion resistonocs and bock hy tho ether limb, 
retu rning via tl10 outor conductor of tho foodor and 
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onrth . A suspected fnult in norial o r wrmi nlltion can 
rapidly be verified by this moans. 

~'lie .Rcceioor.- T here is only one primary speci· 
fieation about receivers which are ro be asecl for 
diversity reception of telephony s igna.ls. There must 
be somo 1iro,·ision whereby tho A.G.C. c ircuits. 
normall~· sep11mtod in inclividuo l receivo1·s. are so 
cotnbinod that the A.G.C. voltage feel to tho oppro­
priot.o •tagos of t he re<;eivers is common to each chain. 
This can bo nrrangod . if considered necessary. b~· 
designing tho diversity ro,.oi, ·ers to have an A.V.C. 
c ircuit which is common to all tho recoi,•ors. But this 

• is orten inconvenient, as it spe<·ifios that tho receivers 
- throo or foLlf of them-must n lwnys bo used 
together. For this reas()n, it is usLmlly preferable to 
employ soporMo A. V. C. c ircuits for each diversity­
chain, armngiug that they may bo linked togother at 
"'ill in u-ny u,rrnngo1nont so th11t threo or four l'eceivers 
may all bo linked togothor or ihey may bo linkod in 
two pnirs sepnrMely or with three linked ttnd ouo 
sep>1ra.te. (Fi)?. 6.) 

Tho method of linking A.G.C.s mo~· be tho s imple 
one whol'Ob~· tho output c i1·c•lits of the A.O.C.1< from 
each unit con be co1mectcd at wiU to either ono of 
two bus-bnts. Thero Ol'O moro comp lox wny• of efferting 
U1i.s linkage. t.hrouµl1 int.erroedin.te valV"O circuits. 
But. llO\VO\ '(H' it ho tlono, it iK 1\n C.i.'SCntiill requirement. 
that It shall ho done, othe1•wise tbe intornaUy-p rorlurad 
noiso rrorn the roceiver mo1ne11t.a rily c:nrrying u. \VOak 
signo l \\~i ll appear on the com bincd m1tput, enm if 
onotho1· of the rocoivors hA s. nt tlrnt moment. a Htroug 
s igMI tlnd a. eorresporlding IO\V noi"e -rnt.io bocnuso tho 
A.G.G. of thnt r<woh·er is in full operation. ThLlS. 
abseuco of A.G.C. linking would cuuse n higher v1llue 
of noiso to bo <:ontrilmtod to the coml>inod-outpLLt, 
O\'On though tho rli\•orsity-syst.crn hn<l e ffe<·ted an 
irnprovernen.t. in freec..lon'\ l'rotn fading. 

[n tha •implost unrl most en•il~'-tunod arrangement 
fol' di,·ersit~- reception. it is possiblo to ii.so n s ing lo 
boot-osc illlltor.'. feeding tho mixer Villve of onch 
recei,·er in lhe dinirsity choin. Another od,•111ltt1go 
of this tLrr11ngomon~ i~ tho o!J,·ious freedom from tho 
possihil i ~y of tlny lrnuble cnusod b~· tho interaction 
of d·~Qr.rent int<'rrnodirtte·f1·et1uenc· ies. such ns mighti 
hnppon if tha iudi\'idua l £.F. 111nplinc~ wore poorly 
scroenod or insulliciently decouplod. 'l.hcro is . 
ho,vovor. ono dis.udvunlngo of th i.A ot.hen\fise 
economica l scheme of using ti s inglo bcut-oscillutor, 
ood tha.t is t.hnt tho tn•o. threo or n1ore receivors rnust. 
lllw11ys bo used as ono unit. tunod to o no fro<1uonry. 
They con nevor bo used us individua l, sepo.roto 
receivers, tuned to different froquoncios and nre in 
this w·n.y of n1oro liroitetl u~o. There Jnny, hO\\·over. 
be ci1·ctunstnnces \\rbore the econo1nical arronge1nant is 
justifiod. on nccount of n lin'llted require1uent. invari­
ably calling for Sj)oce-di,•ors it.y. l'hon, the simplioit~­
or tuning will be a most va luab le assot. 

A comprnmiso cou ld bo mndo, by somo form of 
iJwitching, ouch roceh.,or being a SOl_Ja.ro.to unit 'vith 
its own boat-oscillator. switohocl out whott the 
commo11-osc illutor c ircuit is required. This rom· 
promise i• not eosy to armnge und it.self has thu 
dniwbnok thnt tho LF. nroplJ6ers must necess1iril~· 
ba each tuned to tho snrno frequency. 'Vhereas, it is 
oftcit convenient. to avoid any possibilit~· of mutuul 
intorfornnco betwoon them, to stagger tho froquoncies 
of tho I.F. ampl ifiers, so thot ench 1.llffora by. sa)·. 
25 kc (s. from its neighbour. 

It is not necessnry to conside r here tho question of 
design of short-wave receivers. Much Clln bo-and 
already has boon- written on this subject. \ Vhether 
ono chooses n high intermediate-frequency or n lo,.­
one, or whetber one chooses both and changes 
frequency twico ; whether one or two R.li'. stages be 
used ; these and many other interesting questions 
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hn,·o hoeLt asked by all engaged in short-wavo rooop­
t ion and have their p ros and cons. Recei<'ors of 
modern design mo,y woll have two R.F. stuges, the 
circuits of •vhich oro ganged but uro p rovided with 
front-of.panel trimmer controls to onsuro mmdmum 
elllciency. The first beat-oscillator is separately 
t1mod aml foci to tho triode-hexode frequonoy· 
changer via ll buffer-valve~ There is nlso 11 moter­
\'olvo for setting up tho con:eet voltage from the 
oscillator into the mixer voh·o, tho output of the beat 
osc illator being ndjustnblo to obta in the correct 
tron.~for ,·oltttge. normally about 10- 11 volts. 

'rho first intermediate frequency of npproximntoly 
1.000 k~ (• . is folJowed by a second froqnoncy-ohanger 
und soooncl I.F. nmplifior at appooxirotttoly llO kc (s. 
which has band-poss filter oharnctoristics nod provides 
about SO db attenuation or unwanted sign11ls 10 kc fs. 
off t.ho midl;/nnd frequency. Thoro is u. diode detector 
itt tho s ignal ciJ:cuit. The soparoto A.G.C. detector 
on<l D.C. amplifier llppUes the A.G.C. voltage to the 
first tHtd second LF. omplifiors and to the linking 
switches. Delayed A.G.C. can be applied to tho R.F. 
s t11gll8 h11t theso nro normally OJJOrntod nt f1tll gn in 
to obtnin rnax i111um sipal·LO·noiso ratio, a mo.nu.0-l 
R.F. gain control bomg p rovided in caso tho 
s igrutl input should ho strong enough to cULlSO over­
loading. 

It will often bo qu ito s<ltisfnctory to a rrnnge that 
tho L.F. outputs ore. like i.110 A.G.C. voltnges, 
parnl lolod <1ui t.e simply to one o r other of two 
·• bus-bars" or output lioes. This combination of 
]~.F . .outputs nnd ()f A.G.C.s cnn oven be Mfoctecl on a 
single multi-oon tnct key, n lthough it is bettor to use 
two ke~'s because it w·ill often be inte resting and useful 
to conunon tho A.G.C.'s without pl\ralloling the 
outputs. in o rder t.o check !Jhe d iversity-adjustmonts. 
Tho more proten~ious bridge-circuits shown in tho 
drawing. Fig. 7- which hos beoo simplif:iod to exclude 
"·orning-lmnp circu ii.s. for the ..ake of clearness­
(u·e w;ell 01tly to avoid tho output impedrmco of tho 
combinr,rl divo.-it.y syslom or systems being depen­
dent upon the numher of reeeivers linked togothor. 
Wit.It the c ircuit shown, the impeda.nce remains 
600 ohin.~ wholo,·er the f·ombinntion of 1·oceivors 
wmd. 

'l'be ic'iO of t.he phase-1·e,·ersiug •key will bo 
npprccintcrl if i1 i~ ,.ememberod th11t " l?toquency , . 
or ·' T ranstn itter ., DiYorsit~, mn~r bo in u.so ond thnt 
the two dist.unt t ril rl$1Tl itters m"'y have the ir modula­
tion component.s in opposite phoso-rela.tionsh ip. In 
this <·onnootion. tho provision of n variable delay. 
network in the output of one roc·oivo1· would bo 
ju$tificd if. It.~ nmy htLppen in broadcasting. two 
trAnsmitters with different delays on their p rogrumme 
lines. hut <'itl'l'yinir t he sumo programme. l\re 1·eqnired 
to be momentarily or otherwise mixed. Without this 

Fig. 7. 

Simplified diain.m or bridie circuits used for receiver llnkrns:. 
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provision ot tho reeeivwg end. tboro would ho on 
objeetionnblo ooho produced o n t he eombinod 
output. 

Operational D etails 
Boforo coneluding. it may be interesting to eonsidor 

aomo of tho oporntionnl details of dh-orsity roeoption . 
T boro will first ho tho tu11ing of two roeoivur!I. having 
mndo connootion to t ho required dirootionol noriols. 
Tl1is tunillg oporatioll \\"ill not nsuolly bo hurriod 11 nd 
wil l inc ludo I\ iinnl trimming of R .F. cirouits-bo~t 
d ono hy m om onltu·ily disconnecting t ho Oox ihlo plug 
connectors 011 t.IH) Aeria l Solootor panol n nd t uning on 
first circuit noiso·max im um, to avoid tho dilliuulty 
of e:<oct tu ning o f fndi ng s ignals. For this oporntion, 
A.O.C. will bo •• ofT" a.rid tho roooiver goili mnnun lly 
co11lrollod. 

Next. tho oporolor must decide whether thoro iJI 
effooti,·o " di,·o,.,.ity " bot,veen tho two signols ond 
whether tho orrorngomont u.sod shull permit l'lleh 
receh·er t-0 moko a foir proportion of tho totnl limo. 
contribution in lho combined output. or whothor it 
will bo possible to let oue receh·er do most of t ho work 
and coll on tho others only to contribut-0 during d oop 
fodos. '.L'his is tho proferrod arrangement ll8 it <'ntuih• 
o nly short. inrr0<1uont porioda of mixing. 

'!'ho t hird r(woiver mny now bo lined up. wnteltcd 
for a few momol\ts nnd linked in with the othorf!. But. 
boforo this, t ho m onua l contro l" o f max imum ovorrill 
gai n , at m in imum A.0.C. vol toge, must h tLvo boon sot· 
on onoh r()(•oh•or to be Ruch t hllt, if" comp lolo ~ignol ­
d_ropout ot•t t1 rs on oll rOC'eivers .. the receivor •.tohw in 
t ho ~omhined outpu t does not riso to t\I\ auclto lovol 
grooter t hon . say, 20 dh lower thnn the pcuk output 
level of tho L. F. •ignal. T his ndj~5tment will provMt 
tho most objectionl\blo form of·• foding hill8 " on Lho 
output signal. 

Thero ore l«lverol othor tL""ful de,·ices which con ho 
USJO<I. A .. lhnitcr " i.s ono of tbem und its ,, irtuo "­
obvious in suppressing those occosionnl bursts of 
oxcol!8ivo [,.lt. signnl which occur dttring momonU! of 
,;elective foding. 

Somo uutomntio <·ontrol o f L.1''. go.in. opcrntcd in 
conjunction with tho normal A.G.C. eircuHs. w ill nRRiRt 
grontly in confining t ho period of t ime of" rnixi nR •• 
o f rocoivor output~ to (\ few m illiseconds only: '1'ho 
ido11l of ruoop t ton 1s to hnvo t he ou tput cont rilmtod 
by only ono rocoivor nt a ny momen t o f time. tlJo o tltor 
roceivers boing "rut off " unt il there is n flldO o n t h iA 
fi r"t roooivor nnd t he n ono of t ho othors must " tnke 
over." Norm nl A.G.(). circuits. with a. linoor iwcond 
detector in tho signnl chain, 'viii not p rovide sulliciont 
"cut-ofT." i.e .• tho idle reeei,·ers , ,·ith rcducod gnin 
will still contribu te ao epprednblo sigMI to t ho 
combi11od output. Somo impro,·ement con bo obtained 
by using 11 squnn> lnw :!nd det-0etor to e"oggornto tlw 

Fis. B. 

8lod1. dlaa,rtm of typlcsl L.F. d rcuiu u.sed for rad io telephony dl••nlty 
reception. 
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drop in output level with rising A.G.C. volts. There 
will bo other objections to this-although not for 
exclusively telegrophic recept ion. Tho provisi?n o f 
·• A. V .C." on the L .F. outputs of tho sepo.rat-0 roce1vers, 
before combination, is ono method of attacking this 
difficulty. . . . 

A modificotion of lhe snmo basic idoo, t.o avoid a 
mixod L.F. signnl. cnn be visunlisod i.u tho fonn or. a 
diffe rontiol b ridge circuit Himilnr to that usod m 
V.O.D.A.S. (echo -suppressor) t,ool1niquo. . . 

]"inally. it rnny be of in torost to mo1\t1on bro~y 
other directions in wh i« h thore is considoroblo p romtse 
of bettor reception. In conjunction wit h othe r worke rs. 
t ho p rob lem o f "selective fud ing " !ins booll in".ef!ti­
gatocl and prom isu1g resu lts wcro obt111nod by pr~vidmg 
n locally supplied carrier from t\ steered .ose!Untor. 
llut tho diflicultios or pha.~ing uncJ synchromsnt101'1 are 
very great when dealing with nonnol sid~bonds-and­
corrier types of inpnt ~igaol 11L tho rocow~r. ~hose 
di01culties are redueccl to ~irnpl~r proportions if t he 
triuuunission is effected hy " singlo sideband and pilot 
carrier " (1 ) . For Ion!! dislllnco hi!(h quality short.­
wave reception . in conjunction ""'ith ·~Diversity" or 
"Jlt.O.S.A." at central rcc•eiving s t ntions . this type 
of trruunnission will lurgely bo nblo Lo overcome tbo 
bugbear of fading. when it comes into moro general 
USO. 
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B.S. Tuh. J .. Oct-0ber, 1931. J 11nuory. 1935 

( ' ) "Sin!!le Sidobond M.U.S.A" (Polkinghorne). 
B.S. Tech. J .. April. 19 40. 

The Loni Arm 
UUSMl09 In a letter t<> Oll61.V cncl080<l a Q~t. card-nothing 

r~u\urkablo In t.hat you sny- Uut lwhlntl thlll 1!~~ a .st<?ry Of 
colncldencc. J3JtS50IJU round tho cnro- thM or ~ UA~-m the 
nlins or n bombed house ftt. 8fl_,(, ft'1'4 i.\ l•' 18 J\ YL nu<l WC hOJ)C 
eho Js safe nnd well, dCSJllto, tho <lcslrncllon of her home. 

Con1rau 
e To Cfn. P. E.Murphyj ll. ~:.u. ~; .. DRS6640, or !loehnrnpton, 
who has t>ce.n notifled t l.At. Rt. tho City and Guddll Joallt-u!e 
exn1ninatloos held lu l\ln.\• he ohl~•lnc<l lat _Cl1l1S 1:in&'Wt1 in Radio 
Communication. Omdes i am.I ll, and ln llAdio Sc.r\•lclng, Parts 
land n. 
e To C.S.M. C . . A. Bradbur)•, BRS I 066. who wu married w 
Miga Florence M. Moscrop on tlaturda)', SepW!mbor 2a, 19-13. 
e To Yr. and Mn. 11. A. Rlclll\rd80n, C 5HJ of Dletcbley on the 
a rrival or a daughter. 

r ............. -·····---···· ....... ··-........................... : 
~. OUR FRONT COVER i 

TH E UNIVERSAL AVOHETER (Hod el 7) h woll-known u ! 
; t ; a compa('t and convenlently po rtable aetr--contalned.muldplc : 

!: meaavrln1 Instrument. It provides '46 ran1e1 of direct readln1s i 
and Is cuaranteed .accurate to 8.S. fint cradt limlu on D.C. i 

! and A.C. from lS to 100 cycles. It II one of a useful ran1e of ! 
! " AVO " ele(trlcal testinc lnn rumenu. particufari of which : 
: are o btainable from the manufacturers. The Automatic Coll • : i. 
• W inder & Electrical Equlpment Co .• Ltd .• W inder House, • 

! Douet.as Street. London. S.W .I. i 
: : . . 
~ ...•...............•••. .... •••.....••.. .......... 
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KHAKI AND BLUE 

• Lnt~t nows from The Jlock I• give n by Sgm. Moseley. 
2ClW. of Groys, E.'-'WJ.X: who re1>0rts vi.siting G2KQ. and G~l3TD 
f.u con1pony \~'iUt40-t6. Not. untll tho Augus t. I\ULt.. :trrived tJJd he 
dlSOO\'('r Hu•t P./ 0. Viney, whom ho bad met. In t he eonr&e o f his 
duties, wa,s G-2VD. 
e l~.A .t;. 'll. f '. H. N icholson, 20 0 H, scek.JJ new8 o r prc-wnr 
mcmbe.rs or the ~lcd"'t\~· Auuiteur 'J'nuunnllt.crs Society. ln 
partlculitr ho would like to hcmr from 06~'N~ 2Al'1' n.nd 2no1 .. 
His addross is 35 Wlrclc8" Unit. ll..A.F., M.E.~ . 

• Jn an nir~roph letter from Ce)·lon. A.C.'I Ryley (S.F..c.:i;:.) 
reports thnt Sgl. llichardson has now loft th(' lslftnd. His a t tempts 
to o rganise mf~et I nus have not. j>ro,·ed i;ucc~ssful due t.o !)(>stings. 
lu oonuc<:tion with tho recent. J u 1,1,ETIN (~uestionnaire he wrileS: 
•• Tho .DistrioL notes feature iJ! the firs~ one I look at. U kccp5 Ill 
1-n toneh with home:· 
e Cfn. E\•nni;,or)(ln,tor ofC\\18\Y.t, reports thnt mccUngs of tho 
ne wly.formed Trivoli .Amateur ltadio ..:oeict\' are held nt. 17.00 
holJ!& ea ch Suntlny. 'l'he foUowln~ tm,•e :t _ttendcd recent meetiu~: 
GUHi, 6ZA1 2DllV, 2f"VR. and 4023 . J.t. 'l'nnn, ll.F:.M.J:. Im@ 
boon elecl<\u l'rcsideut, Sgt. Rnrnes I@ Secrolnry, with 2DUV, 
2FVK and two ot11e.rs formiug U10 Committee. 

e Si:t. Douglas McDonnld, 4877, who ls wlU1 114 Squndrou. 
Jt.A .t'., send• (lrcolirtl!ll to Cpl . Goorgc Parker{ R.A.J.'. a nd othe r 
old frlendJl. l{c has u.iut, no morn be.rs sh:1cc a.rr vlog at his present 
destination. 

e Scottish friends ofD. M. JJtmowcr, GM6NX, will bo iol<\restcd 
W heor th~t he has been scrontcd a conn11IS5lon ns }"'1./ Q. Jn Tech. 
SJgB. ll .A.F. (lln~rir Air). lJe reports hav1n(l &pent a very 
anJoy_nble Jenve as the guest of ?<.Cr • • J. s. Nicholson, VU2JP, of 
D."E.R.U. Contest fame. 'l'he l;OOt..1.et. wtus mndc thro1111b tlJe good 
omc... of two Sergeant W./ OP•· bille ted with ••Nie" who told 
ldm. that.tul nrnu.teur was at their sta.tJon. 
e One o. our new memhcrs. Cfn. :Uenven, with t.hc U.1'~.M.E. in 
B.N . .A.F-"., rcccullv borrowed a. collect.Io n of tcchnlr al books 
(including back i.Sliocs o f 'l'IU~ B1.n,J,l.'1'JN' ) from an Amerletln Stoff 
SerweanL Defore ho hncJ time to return Urnn1, his unit wns mo,·ed 
to anot.-bcr part. or tho front. nod It wns- not until some t-hue had 
eln11scd th.1t ho ~ound In o ne of tho J)._1f.i:CS of a 1nnRtu:ine un 
lt.s.o.u. mcmben;hip eertifica1.9 issued last ~·car to Ms Amcrie:u:i 
friend-St.nff Serge.iu1L Harry Klinpe nur. \ V2GXC. The ccrtJ· 
flea to has now been rcturo(.'(l to It& rightful owner. 
e J . D. GUiie•, lFZT hna had a vnrle<I war experience. ln 
19.&0 ho was in the Army as ft "D.lt.'' Tiffy o n ·• nck ack" 
duties connected with R.D.'F. Lal<\r he joined the M.N .• o nly to 
be torpedoed ahortly afterwords, whils t 200 miles from llrOl\t. Jee 
bns boon tl$hore for the pa.st stx months, but. n.s the call of the sea 
Is in his bon.c• ho i.8 trying to Jolu Lhe lt.N.Jl.. Rescue lug service. 
• Writing from AJ!ticrs under <Int<\ of August 2\, RAdlo Office r 
G. A. llaeburn, GM2l(J>. re1>0rt. mcclin" 03\VZ nnd W5HQJl. 
lie wi•h<'S to be rcmernbcred to G3WZ OGQ, Oil!GZV and 
2FZ'l', ruid nll old GM friends. Like otlier me mbers serving 
nbronc.l he npprcci.ales rending Dist.rlct Kot<:8 but prefers thoorc­
tlCB1 r{~the.r t hflll coustructionuJ art.jcles. Be is anxious lo Join U•e 
M.ij.'_ro•wavc Grou11·. 
e Yet noothcr member or the ?if.N. comes n.lon~ wtU~ news., Ulla 
tfnie. lst liadio Omocr H .F. llnrtort,, G8LO. Jlc hns boon lo Ibo 
Servlcc for throo )1ea.rs. serving flri:t as a ,Junio r ll.Q. and then, on 
:p:wd1lg for a poace-tJrne oomme.rcial ticket, as 1st JLO. which 
posltiou ho has held for t.wo ~'ears .He has been in a ction ngalnst 
the enemy 12 times, hut. except.t)t' one occnsJou U1e luck hns been 
with hls pa.rticular ship. lie ls nt, rn·cscnt, Ol\ R Norwegian vessel 
with all-bands tn1nsmit.tcrs r111u1io.i;; nt J k\V. Some months a go ho 
mot SU IAX lllD, lSO 2D'1'Q, G3GU and Gl3VQ (the latter ntso 
lLN.). 08.i'.O wishes £0 be remembered to G2XC, !lWZ, H'A, 
6NZ, SBD, 8 \VO n~d to all friends In South B tanta nnd Alcxnndrin. 
lJe mentio ns that. Ruy llnldwJu, Ci.3WZ Is n tst n.o. nnd that. he 
bas bo•o tort>edoed al least twioc. And U>ey call thcgo !ado 
civvies I 
e A spate of a.lrgrnphs nnd illnnaUs have been received rc.cenur 
from members serving n.broad. L.A.C. Desmond Allmm1do1. 
GUIK, Jl.A.F. lndJau t:ommaod, re.rK>rts mcetin~ 02UQ 0 1 
WhlLtJcscy; Ldg. R ./Mech . W. lt. Rod~'SOu, C3BW. Navnl 
llnsc1]<11lndlnl, Mombasa, hnsm•t VSJAO o t Cnblesaud Wireless; 
C1il. ru.ontague, l ANR R.A.F., Malta , scncls grcctl.nJ!S to S./Ld r . 
Jaak Sutton, G\V2NG and lnqui.rcs whether the " ,Monopoly·· 
set hns pro\'cd useful to tum in bi.8 travels; P ./O. l 'cter Spary 
lFVU , Telecoms Centre, ll.AS., Al.E., bas been in hospital 
recoverlng from ty1)hotd. Ho writes .. n ow sweet i8 the cut.bode 
follower after weeks of thcrm~mcter& and bedpans I.. }'./Lt. 
Howard Jlrnbrook C 5ZO ll.A.1''., C.M.}". gives hi.8 \'1ews 
regnrdlng the •• mnkc up•• of the JltJLLETtN. Be thinks" :K. and 
n." should bo cnlllrged, an o)llnion shnred by many S<lrvice 
me:mbe.rs. 
e S./ Ldr. J'ohn Curnow, G6C\V writing from Advanced Dest-IL 
Air Force Central Aledltorrnne1rn F ort-es during August., reports 
l1avlng token par~ In the E ighth Army's advnnce from F:gypt l-0 
Tuotsfa and lo the invasion of Sicily. Durln~ hJa travels ho rnu 
tL.Ct0$8 an H.aUn.n prisoner of war who was ident.ifted as au uioateur 
by means of lho " dJamood "he was wearing on hJ.s tunic I John 
would llke to hear from Dnve Price J one&, GoSA Md Ernie 
Dedman,, G2:NH. 

Our President and Secretary again visit N o. I 
Radio School 

'fho specla.I R..S.(l.ll. mecllr11t held on Sundny, September 12, 
to the Radio Ulock Cinema, 1~:\8t Camp-1 was marked by the 
vrescnce of Mr. A. D. Gay. G6);r". and F ./0. J ohn Clnrckoots. 
G6CL. Prcsidon~ nnd General Secretary respective!;. 

$./J ... dr. Ncwnhnn) , CtlXZ. after 01>enlog the mecUns;c Invited 
Mr. O:tl' to tnkc tho ChJlir. Jn a. much n1>prc<'l:itcd n.ddrcRS 
06N F gnvo an neeo\rnt. of the development. Qf amateur mdJo and 
spake of the wonderful o pportunlllcs which the R.A.1'\ offers to 
young mer-'< lie ulso expres.~d hJs kcc.n int erest ln lhe work o f the 
)'Oung aprrcnliccs who are mcn1bers or the l~ .A.F. Arrntc nr 
ltadlo Soelct..~1 • D•lriui: the co\J.rso ofnn ntldwss Jnstln,g for nearly 
nu hour U1e (:cncnal SCcrct.a ry referred to LhO various nt U\•lltCB 
Of tho S<X:iCLl'. Uc thanked S./ l.dr. 1Iibb1M, l'l\83R871 Md the 
on."tnnlsers of the weetlug for lbe hospitality cxt.McJoo to h.lm 
durlntt hl.s visit. t•"> 1 ho scht\OI. J 

S./J,dr. Jllbblns In rc1>IY emphasise<! thnt mnn'y n ew t.noks 
wUl confront Lhc 1>0i,t·wur radio i:~mttteur. Uc expressed lhe hope 
l·hat the Society wou.Jtl rnko fuU advanta~o of wnr·till)O rndio 
tlcvclopmcnts aod that close nttentiou would be J)&Jd to micro­
wave 1cchniquo nod 'J'c lcvhdou. 

:\Lr. (;ay voict>d his t..lmnks to nll who hRd <:o-ope.rntod 1n nmklna 
Ule meeting POS~ilJlc, aod mentlooed lo J)irrtlculnr Cpl. H. S. 
Chndwfok, GSON, who hrlS for sovcn'I years MSumetl rcsponsl­
biliLy for urrnngit•g Jl.S.G. B. funclionJI nt the School . 

.Present nt. the meeting, whl<'l.i wassup\>Ortcd by more t h11n 100 
members nml Crlcodsi wcre Mr. A r thur S ino nis, GS-Ul) ( Jlcprescn· 
l.ntlvo for Di•trlcL Li and t"./ O.Fronk llobb. G IO'fK.orllelfns•. 
A fouut.atu peu and pipe kindly tlouuted by OSDD wcro offered u 
pri•e• for n rame which produced 1:-1 Gs. for U1e R .S.G. IJ. Prisoners 
ot \Vnr l •'und. 

Eurllcr In the week GIOTK ond G6CT, nll<\nded a meeting of tho 
R .S.O. B. Section , t-0 honr 1t discon"c hy tho Hoo. Secretary o f 
tho Manchester lnter·plnue tary Soeict)· on ·· Sp~1ce SlliJ:;s.•• 

( It. lB regretted tha.t pressure on o ur U1nltcd space prevent. a. 
more detailed account being J)Ubl!J;hcd or rcc~ot. CranweU 
ace i vit..le1§. '\l'e wo uld, however, ur~e all newcomers .to the school 
to get. In touch on n.rrivnl with Cpl. Chadwick, u.t tbe Cors>0rnls 
Olub, l!Als• (;amp.-Eo.) 

Calling Old T im ers 
• $./ Ldr. A. lCibbins. 9RS3887 who is Conning o.n e xhibition o f 
early J\.1".C. nnd R.A.t '. radio ~qulpmcnL, ls in urgent need o f n 
)furk Ill or Mark J (I' Star ~l'uncr, a \VUsoo 'J'n\1unnit.t.er and a 
1'\VATT and T \ VAllJ truusmltter·rt"Ccivcr ooinbinatioo (UJ use<l In 
Fmnce during 1918. Ct\u auv member lonn or donnto one or n10ro 
or these items? OO'crs sl1ould be made vta be.'ldqunrtcrs. 

Recording over Berlin 
Lis teners to the D.D.C. Jfon10 and Ove rseas news scnricr.s we re 

roce.ntly thrilled to hc:ar rucords mndr, Jn a bombe.r during nn 
n .. A.P. rnld o,·er Berlin. The_ commentator wns Vnughnn 'rhomtus 
nud the rccorcliuJ;t c:nginecr Re JZ: PidslC)', OGPT. of Pou ..ors Bar. 
Jl erts, and ft wc ll-know11 mo111hc.r or Di.strict 12. 

A 1U\ud1utl set of n.n.c. mol;>Ue dJse recordlnK eQuirmcnt WlU. 
ln~tnlled In the p~mc espccl:illy for the trip. 'l'hi.8 gear nuulc IL 
po&slb1o to record Crom nuy o oe. or frou1 a mlxturo o f three 
ehnnnel.s; the" inter-comm," the commentator or•• effects." 

G6P 1 had an e xelHog few n1ome.nt.s over the target. when th0> 
droppiut; o r the rour thou.sru1<1 pound.s bomb tore n la rge piece 
ou t of the dl~c I 

U c W:\!1 glad to have the osslstnnce or Flylnlt omcer Clark, 
2Bl 13 lo lnst..'llllng the s.ce:n whlli;t the sue~ of tho rcc..'Ordlogs 
Is a.. magniJlc..-cnt trlbut-0 to the skill nnd cmc:ic.ncy of the crew. 

The. llhotognq)h, ~hows Va u1o?hiU:t Thom.as n.nd Reg PldsJcy ln 
front o f tho L(tocnswr which made the trip. RX. 
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BRITISH ISLES NOTES AND NEWS 

DISTRICT 2 ( North Eastern) 
D.R.: C. A. Sharp (G6K ll), 316, Pt>plar Gro .. , Gt. Borton, 

BrOllfOT<l. J)fd.10172. Scrib<: ll .Bead/e(G8UO), 13, Chando1 
St., K •iqhley. 

2BUO 18 pleASCd to see lfudcler;ifleld oomlng to the fore '"'d 
s:\)'S that. interest seems greater than In pre-war days. GP L hna 
obtained au 'Edd)'Stono 4--valve receiver and finds lt. vo.ry aatls-­
factory. 3Kl.., ls wcleo1ned to membership. SK.B who repart·s m. 
and well from the X.1,. has contacl«l SUlAX; tho latter hope. 
to nrnmge monthly m~t -ln1:ts in Alexnndrin. 8X..X hns coo· 
st.ructcJ t.wo bug kC)'S from lnfornmtlon A'.ivcn in TUE .Du1.t . 
Hl5 eh.Iese. son is n Sgt. \V./ 1\lcch., with t.ho n .. A.F. In I11tliA. 
4CL rc1>0rts that. only one member at le.oded th!) 1n ool in" nt 
his ho me 011 September l . 4976 is .kept bu.&)' \\Tiling to Servloo 
mcmbc.rs who havo vlslted hl:!I homo aod "' ho nre now ovc.rseaa. 
5Vl) held n meeUn~ at his house on A ngu.st 2~, when the foUowini:t 
were J>r....,n•: B11S2481, 6268 and 2H lK (all R.Sl~.l. 3CO, 
8 \r.F. 2DUX nnd 622(). The uext. meetln~, nt. 12 J.an~lcy Tcrrncc. 
Onkes, llml.dcrsfleld, wlJI bo heJ<l on :Saturday, October 23t from 
7 p..m. onwn.rd.s. Somo of tho lotte r budget'8 soon\ to b-0 held up. 
k CCJ> them 1110Vl11g please. 06P.I (lt.A.F.) wrlllng Crom [ndia 
reporte flt nncl well ood sends 73 to a-IJ who knew h im. D e would 
like t-0 hear from loe..'ll wewbera. Address frow 2LT. GSUO. 

DISTRICT 3 (West Midlands) 
D.R.: I'. D<1mona (G51'11·n. 2'/it Chulntct1, GillJcrt'• E·nd, 

Wore.. Scribt: E • • / . 1Vil1011 (21i'Dlt), 4ll Welltbo1m1• Rotut, Olton, 
Birmingham. • 

l tinnin(tlia1,, .. - ·rhe tuH111ol ~euernl 111ceth12 Qf -~r.A..U.S. wns 
Jleld on S111H.lnr, Se1>te mb..:r 1:.:?. nt. t.he •· Hor>a and .A11cl1or" 
ltotel, when I he followtm: ofllc"Urs wcru elccl.Cd :-President · 
C •. Nr\ylor-~troni;r, .F'. TL<.:.S.: S<:crotnry: K .• I. \Vllson ; 'frca sur('r: 
Is. Georg<"; Committee: _Mt..'8Srt«. l:'ollis, \"in~ent, Yl'iuni:t, Ueor,:tt•, 
'\\"Ynt:soo :Kl rJew, nnd Shaler. llr. U:cori;:e Hrowo, 05BJ , wu.'i 
IH\'Arde•l Lhc .i.~ A. >·lor·Strong r.u1> fo r Ol4' l>e:.'5t lcch1rc of the year. 
1'h~ ucst ioectlug \\"ill be bcJJ. 0 11 No,~e-mbt'r l ·l. 21-•011. 

DJSTRICT 4 (East Midlands) 
D1•1mt11 DJI.: A. FJ. Clil>llOll• (GSDZ), H EpJJ<rl/Qne no,,a, 

rl"ut JlriJJgford , NOllJI. 
Dt rbv.-G20 1J rcl)Orts ' "i.sil-s Crom 2 CU L nnil 8$ [, boU1 of 

whom arc huildiog m11l1i-roo,::o meters. 20U has just. nniiibcd 
t\ &hu1al Jrenc.ntt-or and hns 1'tilrt~~l n. puah-JlUU nudlo tt-mpllfier. 
I~irtllfr.-A m<..-cLing WflB he.let :\I. 6VO on September 26. for 

the IHlfllO"" o f c lcctln11 r. 'J'.Jt. $gl. K. O. Chapmon, DtlSGO-Oo, 
was t•lcctOO by the unronvcntlti11t1I uwthod or drnwlng a nn.me 
Crom 1ho ht~t.. l t. ls hoped that JocnJ rnc 111l•.;rd will gh·o hlm ruu 
8UJ)J'li0rt. 

G2X 0 brought olon~ an OSC'i1lator o r 1111mutnl df•..; igu. :t•his 
C>:«.."('.llenl piN·o of ,,::ear h1\.?; gre:'t. JM')sslbllilles t\ntl we hooc lo !llOO 
:~~1~(~cl~ 'f·!;~r~.~~ l _~J~~l~~~i~?nr fu1uru. Mr. llruce 11' (,•on:tldcrlog 

The next mooLing wlU beat the ncw1'.lt: iS ho111c, 202 (h1io·c.n,lolon 
noad, Leicester. on Oct-Ober 24, fit. 2.30 p.m . .A JUJlk S..'\IO will bo 
licld . v;n OGVD. 

.NQt'ti1tqhcon.- lla.dio Quiz N'o. 2 W"tl$ \'C-r}' well rt.'f!eh·rct nnd 
quite. 1t lot of utSeful infornu-.tton was t(W(':,lc1t .. A tenm com· 
prisin~ 3 l>(l, 2A00, MOU, 6414 aud 6748 l>ral. 5639, 60f>3 6574 
nnd 67S I bl• 6 oolnts In 10. 674-S ls well o n tho wn,· with his now 
'S<.'Ope wllic J shows sign~ of b('lng a Uuo piece of LcSt gC'.ar. 2AOO 
Is com1>ld iufl a nl'." ' nucllo ampllllt:r Rud h:l8 ;\IMl d~igncd a 
mulU-rtrnge 1est meter. 0053 is st.Ill htlViuj{ uc~mlivo f ccd ·bnck 
trouhlcs n.ru.I 1K:-C111_s s tuck with IUB U. ft"'.0 . 5383 is to be mnrri('d 
o n Oct.t:ilw.r 23; wo wtsh him nHt<'h happiue~. 3UV is lo t ho 
lLc\ . soniewllc.re i.o tho lDtldlo Y,1\Sl and i.s fl t and d oin(t wull. 
1-'ho ocxt. meeting ~net ltndlo Quiz wUl be hclll on October 24 
•• H .f:1Wc'8tone llood, Wrs~ llrhlglQrd, nt G.30 p.m. (;$1>Z 
would like• t o l1ear from those mcmbe~ who (-0Lild nttcnd a 
Dluuw: ur Supvcr u n t h u .Sunday l.X!l'>ro (.;hrl.81 mns. litiJJZ. 

DISTRICT S (Western) 
D.R. : ll .• ~. lJnrllett (CCRB), 31 Kinv'• Drive, 8i1Mv1ton, 

/Jri:.tul. /JrWol 469GO. 
Rristol.- 'J'ho naunl monthly mi...~ting wns held In Sept~mbcr 

but. tho atlC'nllnnee wns :1gnin snrnll. \Ve were, 1·1owc\'C.:( vcn 
ple3.Sed to WCk'OIHO 20DA or llolto n And Also Oaf\.·1· ho inr oit 
re-.tn•e. 

Su1(ndon.- A rtLrther letter i s lo hnnd from 3JO who is now 
stationed nenr \Vern, Shro_llsh.lrc. Do henra ocens ionally rrout 
3H $ who Is nl30 in tho It.A.<·. 

'fhc O.R. was p leased to receive an Wrgrttflh rrom 384-f) scrvlng 
wlth the Na\•y. Jie has ,·isj l.cd Capetown tHH.I Alr."<nndrfa and is 
now in a rest c:unr ut Afo.ltn. l£o wa.s. rcC'c ntJy_ 01>e.rnt<n o n t~ 
U.S. liberty ship, lho Other opcrntor hc•[ng 11'1.KXL. oorrn. 

DISTRICT 6 (South Western) 
D.n: W , JJ. Sydenl1an" JJ.Sc. (G5SY), Sherri11qt<m, C/e.,lat1tl 

R0<ut, 'l.'orquov. To1qun11 2097. 
As news bas bce.n ' 'ery Hcarcc for tho last. few months l he D.l{. 

hru; followed his usual polie)' of not wnslins:t \'aluabJo ilu r.t.h"'l'IN 
space by inserting uselc@S J)(ldding. Ncvottholess will members 
•till living tn Lbo Di~t·rlct please remember Lh•t ti1e D.R. is still 

here, ready anti. wllUog t o reporL on auythlng of interest.. and 
' 'a_luo? 

\Ve learn wf1h rc":ret l hAt o ur old friend lin..rol<l \Yebber, 
G5Ylt. of Tiverto n, ls lyhu: serious ly ill lu lhO !loyal Ma.son.Jc 
H ospital, J'°ndtm. \Ve foci Kure llli1t, nil m4'\mbcrs wlU Join us lu 
cx1>res.sin1t t ho hope thnL he will soon be- restored to fuH health. 

,.11lorlh J)tttxm.- 111 :\ re<.-e.nt, nirgraph to the •r. lt., 03.AM states 
thn.L his t<'rm o r oveNSCi1$ scrvl("(J will terminate soon, he expect.a 
t,o l>C hon10 somo lime during the uom i11g \\'Int.er. ('flu\nk you 
very rnueb nano ror ~he re port. You are most ht:-l l)ful In trying 
to k w 11 things going.-0 . R.) G5$ Y. 

DISTRICT 7 (Southern) 
/).R.: 11'. E. Ru88dl (G5 Wl'), Mileswn .. , Mayfo"1., TVok inq, 

.Surre11. IV0N110 158~. 
JJourne-mout/1..-\Vcleom~ to ~lr. lle rbf'rt. G2l\.tI, who hns come 

to live In .the town. 2~S has flNlulml an l!:dtlyst.ouo _01w·'ren 
receiver. 4..M.Y. 6J'K1nt a recent holk ny In T.c::mdon. As 2UNO will 
bn iu 1A 11don for tho ne xt few 111ouU1s 2 ~S hnit rt-greed t.o look 
urtcr the U.oun1(,f11uuth coutrll>ut.iou LO LhQSC note3. 

(l'in 2H!'IO.) 
C:roydon.-02HD who lu1s been on len,·e _rcpor•s th11i.. his 

osclUo!SCOpc ls t•om1>letcd and worklnii nicely~ r)XH hft8 m •!t mn.ny 
rcuow nmatc.uni. in hi:; travels. J:le wtsla.~ II) be remembered lo 
ull old frlcads. 

Sec. " Fo rthcoming -Bvr11t3" fo r the dntc, Ume nnd del~'\ils of 
the next n>t•cllng. ( I';" G20P.) 

Coul.fflon.- .i.ir,s ht'-$ lakcn up a civiHau radio courso in 
orepara1iou fo r . pOat.--war a eth·ities. A wclconk• lg cxt('udeJ to 
~AXO tUtrl GGO-H. tlQlh nC,\' 1Ht.i1nb<;rS-. (l'i<& 3003.) 

Uoodi111r.- Arc there :Ha\~ u1t~mbtrs left in ltcadh1s:t who wo u.ld 
lm.,·e tho Llme to attond ai1tJ run 111("Cti11gs In Lht! l0'' n ? A t. long 
i11 ten 1tls lcltc rs a.rrh'e co 111plainit1jt of fnck of R('tlvlty. J1lense 
wrlt.c tho ]).H . who wlll circol:u.e ft li~t l)f thu~ answerini.z: thl.8 
UJtfK"i•I. O~W"P. 

DISTRICT 8 (Home Counties) 
/Xputy D.11. : L . IV. Joms (Of>JO), 16 L evt ROiif/, Ca111&ridge. 

Cambridv• 3406. 
Owiug to the flwt thnt onl.r rour 1ucmbers lutirnnted they 

would be altcmJh11Z thfl mt:rlin1t nxed for Satunlay, Sc-1He111b('r 25 
nt Lhe ~lllkm .Arr11s llo t('I, OunbridJ:<'. 111ii-1 hAd to bo cnnoolled . 
JL I,~ not pc~lhh.• LO hohl ll1l'<•tlug,s for sucll tt lilnaU nu1nbc.r. 1f 
a uy enth11$.hum1 t~ l'howu for a tiaoctluu: a ti a lntc.r tlntc eU'Orts will 
be made c.o or~~nise one. 

An intl're~tiniz lette r fut~ l>ecu rec,•h·ctl frot0 f1274 who ls serving 
with tho It.A. ti'. in !;JC"llr. $gt •• J. Bdwards h,_'\s ~1lso '''rllwu. ho 
seems lo be seeing the world n.s he nlcnllons visilinll: ::\ n11mher of 
J>IOt(.-S: nL tlw tlrnc of ,vrltlui:: h~ was Ju the J-tahn111QJJ. Ue scnclA 
best wisties to :'Ill fil> 2:3~ :n1d fas.ks to be rt nwmbcrod t'l Cpl. 
'f11rt1('r. J .. A.C. JllllllJ)t1chl, 08 t fi. h:LS also \'iTltlt n. G5JO. 

DISTRICT 9 (East Anglia) 
D.R.: U. IV. SQ(l/er (02XS), T/1• rva""' Farm, 8011/11 IVoolfo>i, 

Kinu11~11n111 Norjo/.J:. Cagf,(e R·isi>t? 233. 
GsDO nnw rcsldini: in Distr1ct 4 sccklol tll{' r;r<'srnt, nddrMis o r 

G5QO. 2~lN' s l:ll('S that :! UX I:; now in the di~trlci worklug wlLh 
&10. 

lt..~ J)Ort~ Arc gtlll Kc·nrc·o: w tmt nbo uL II locnl memh€'rs? Arc we 
to write n.T.P. to lh<"~c· note~ when so w1u1y of our fricndsabro:'ld 
look hero fo r il<'lll8 of home news. 02XS. 

DISTRICT 10 (South Wales & Monmouthshire) 
D eputv D.R.: Tl. 11. Philli1" (GIV4J{Q), 82 Cottrell Road. 

Roatl1 T'ark, Cardiff. Cardif! 2697 1l11rino bu•ill;!SS hotm. 
A recent :tirmnll lctlcr fr'f'm1 hnlln brlnga news. or 446i {Port 

:t'alhot); lotcst. n41Vices re1>0rt GJH in the snme nrea nucl fl \ .X in 
Uu; M..'E. A c!'Vnll:tl wt;kumc ls Q.'l:tcmh:d W u.rt~ UJ'VH rejoin.lug 
u11d to 66"26, 6i20 o n thf'lr cJecUon. 

Ctov/ig.- .Amongst those who nUencled tho .AnLtust meeting 
were H:!VH, il'KQ, SU _lf 4476, 6763 nnd ltr. I•ulc,h. Pre-war 
fl t hl-dny nct1,~Jt lc-s were discussed. SU R inte nds ,Je11101u;tn1UUJ: 
tt suggested rtcci,1er for post,..wnr uso nt the: HICfttln}t lO be hoJd 
.nt 3 p.m. on No,·c.mbcr 7 at. 29 l .. 'ldy1m1lrh ltQull-off P enylan 
l:Ull- lloath Park. <!ilrdlff. GW4KQ i:cccntly met 2FP who Is 
SUltlOued. iu t.he area . 

N CtCJ)()tt.·- CJ2,Jl. A8ks t.hnt hls 73 hO C01tVCYl"tl LO nll friends in 
tho Dlst.riet. lton Owen (6643) luls httd to rtlinfauls h hls recent 
n.1>poiohncnt us 'f.n. for :Xcwport. UJ>Oll Joining the lLA.F. No 
support. is yet forthcomiug tor the propoJSC<I nu...'CUn~ lu tills 
town. G\\r4KQ. 

DISTRICT 11 ( North Wales) 
D•puly D.R.: C. Spi/lan• (BRSlOO-O), "TVoodailh," llf<lihn 

Road, Pre1taJ.un. 
Owing to no rcporo of the September mccllng luivlng been 

received dot.nils of the next tnc:cling arc l::1ck:J1)~. Any lncmber 
who wlshe& t~ know U1c nrr:'.l.ngeulen ts should write to 8US2'i31, 
" \Vay8ido,'' ~Udrllowood llond, Poynton. Cheshire. 

Congrats. to Jnme.s St..arkey, 0 \\161\.Y, on hi:; uromoUon to 
SQ.jJ..cadcr. 1,./Cpl. Aldrich. \\TlUng from tho M.Y.., reports Um~ 
be is buUdlng aon'le new recch'C.r$. lie sends 73 t.o l•;>cnl nwmbcrs. 
G\V~1cK tins me~ a number of umutcurs ut. his station in 
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WUU!hiro, incluillng WSSCW, G5JD and G4DR. IlRS5770, 
Coventry, In n recent nlr lnnil reJ)Orla having arrived In Jnd.ia 
oft-er a trlp \•la South Afri.ca. 

DISTRICT 12 (London North and Herts) 
D .R. : S. Buckingham (06QF), 41 Bru111wid: Park Road, NtUI 

S<Nlhqal•, N.11. Enttrpri•• 3112. 
A~ our September mooroinR hcl(l at" The Coek," CoekfC)l;\el'l!, 

we were 1Mn~ t.o wcleome J.leut. Cm;•ey ZL21Q and Reg 
Pidaler, G6PI, .. hot•• from his lrip over .Berlin with 1116 B.B.C. 
record.Ing ~ear. J) iftlt u1ty iJI being experleuce1.l In flnUlng a suitable 
meeting pl.ace wile.re the JadJcs can 1_1ttcnd 1utd where le.."\ cau be 
provided on n Sundllr. Any member who enn heh> is asked to 
write or telephone the D.ll. The lucnt lon should be with.in Olll'f 
reach of the Pic<:tUIUly Lioc in ordc.r V> facllltatc t rnvcJ. 

The nc.xt. mootin_g will b-0 hold at, tho homo of Capt. 1-\ . PhUHps, 
300 Cnmden lto.nd, J..ondon, N. 7 (0111>0silo Jiollo\!my gaol I) nL 
3 p.m. on Sunday, Oetohcr 24. G5Qli\ 

Forthcoming Events 
Ocl. 23 Di•lrlrl. 15, 3 p.rn., ut The l>sccl•lor lTol<il, 

l l..11dbrnke Gnrdcrn:t, I.ndbroko G ro\'e, 
Notti.Ji~ Hill , ,V.11. (Buws 7, l & and 32, or 
Met. JtaUwny.) 

24 ])i•I rlcl. 7 (Croydon Section), Sri le o f 
AppanLLus, S p.m., nt. 6 DunhC.\'C(l Close, 
T hornton l:lcath. • 

24 l)lstrlet 4 (.'lo!Ungham S<>cU011), 6.30 p.m., 
ttt I+ ,..;pperstone Jtood, \Vest. J~rid"ford. 

24 District 12
1 

a p.n1., n• llllSH SG, 300 Camden 
Jtoad, Ho Iowa)', X.7 (opposite 11.oIJown)' 
Ono!). 

" 24 ])istric:t l-& (Chingfo rd $nl'tlon).i S ll.m., nt 
IJRS659~. S Valance A\'Cnue, X. Chini:fortl. 
(Ilu• 14~.) 

" 30 t.o11don i\feclin~, 2.30 J).m., nt1 I.F..E . .. Jt..'ldlo 
and it8 Jlelatlonstlip to KhHln:·d Scl<mccs." 
Hy \V. A. Sc..'\rr. ll.A., 02\V~. 

.. 31 ])istrict 61 3 p .rn., at. 17 Colstou A venue, 
t:cutirc, Drlstol. 

.. 3 1 l ) lstrlct 15 (Aylesbury Secliou), 6.30 p .m., at 
·· 'l'he Dulls liead," Aylc•burr. (A p.c. to 
SllW, 165 l'ark St reet, If •ILltndlng.) 

.. 31 Scotland "A·· District, 3 p.11'.1., n11 Jloyut 
Tl"clinl..ul COllc~c. Goorge Street, Glnsgow. 
(Enter by Montrose Street.) 

:N<•"· Districts 7 and 13. C-Oml>hwd l lN·Unu, 3 p .rn., 
nt lhe Y .)[.C . .A., ".Nort.h l•:nd, \Vest Croydon. 
Dl~lrlrl, 10, !I 1J.m., at C:WilUJf, 29 Lbdysmlth 
Jh):ltlt ofl' 1.,enylnu Rill, Ro::uh P(1 rk, Cnrdltr. 
(Xo. 4t\ or .U 1raru C'ro1u Town C(•ritrc.) 

.. 14 ScntltUld ·• C ·•District. 2.30 1>.m., ut. 7 AlrHe 
J>lnec. Ouudec. Lect.urou.e, "J.,,.~'.A.O. 
'J'h(.."Ory," by 'I'. Reay. 

Dc<:. 12 Soot1and " C: •• Dl15trl..t., 2.ao Jl.m ., at; Alrlle 
l'lncc, Dund<!Q. 1-JCct.urcltc, ·· Hlectrica.I 
C"hrmlst.rr/' hy JC 1.,. )lcC011\\'U)'. 

DISTRICT 13 (London South) 
So•lh Eariern and Central, S. E. Lanulev (G'3S'..l'), 62 .Dumbartou 

Rood, S.TV.2. 
.So11lll EMUrn and Crulr11L-Tlw ~cptamber .nooUn~ wiH' 

atkndtd b~ G2UP, 2TIP, 2Vl.I, 30~', 3 1W, 31,;T , 8TN, 2 ~'\l'A, 
211M V, BB.ti, 1&4' .. 3003, 3868, 4324, 4814, 5545, 60i;J, G42H, 6'1~U­
" ,.o we.re 1.1artlculnrly 1>lca.srd to seo Sl'N nguin nftc.r suclJ n long 
time. 

Another air mail Jett.er lms ~rrlvccl from r~.A.C'. Chass, )f.1').'F., 
who rc·ports 111.ftL arrct Is weH, hut. slJ~htly haywire, na lho sight 
of green sz-mss on.tr IWO )'C':ltS Qf snnd lms tnust>d his heart to i&<'hO 
for a r~al J..c:mdr.n fog I 1-lc s t-0.tcs there m:t\' b-0 nuothcr Guiro 
meei i n~ CthQut tbo 111idd lo ofNovemt.>er. G2GZ \\Tlt.e!S to s.ny 1hatr 
he Is nboutlto attend a s1x-cjnl l.'OUOSO :1S Signnl tnslructor. 

1t. ha., recently como to thn knowledge of 3S'r how vnhu1b1t• 
tho lled Cros:J and 1>.0.\V, Funds cao be tu prisoners of war, gr1 
plc:i.se givo 1'.tCOCrQU$l~· and bo thankful that you n_rc on lho 
bu.siue.ss side of lhc b~1rbt.'\t wire. G3ST. 

DISTRICT 14 (Eastern) 
Seri~ : L. J. Fuller (G6LBl, 107 Ga/Uvwood Rood, Cl1tlm.r/ord, 

e .. ez. 'l'tkphon•: Ol1tlm~ford 3929. 
Chdm~ord.-•;1i;x 1u. 1ncmbcn:J " 'ere present ac.. tho ~ptembcr 

mooting when a •li.scussiu,n on •he Bu1.1.Fo:T1s left oo t.lnnbc.. as to 
tl10 JX>ruil:nity o f Districti Xotes. It wng thouizht tht1ti much o f 
thu ··Khaki und JSltu)" eotumn eouhl be t.ransferrud to this 
section thus nvoidi111i couslclf' rnble overl:appiug. 'J'ho lisM or new 
members were tbou~ht to he um.1et-cs~Lry, l>rovidju.g D.B.'s aud 
T.lt.'s could ))~ ndvil\_e<l of new e:Loctlorn; o U1cir ;u·e~1s. This 
coulU be done Quarterl~' viii the ]). IL':; o r H1clr tlc1mtics. 

Cltinvford.-1'be l>right s1>0L o f lho District. An excelJcnt. 
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1\itcndancc fo r w1ar·limc, of eleven was recorded oL tho Sept<~nlbcr 
mooting held at 08.0G \\'hon 2A UC demonstrated his home·~ad.e 
bug key. CoograUI. to 6303 on obtaining a. (,~ty and Qtdlds llndlo 
<'ommunkatlon Clmde I. OSDG Im• had on olritn•Pb from 0865 
who Is trnlnlng wltll lhe IL.A.}". In Ontario. Re bemonns •he faci 
thno the Scn'IOO klt-b:ig Is n.ot lru-ge enough I<> hold an .kM&70 
nud other runnleur scoar oasU~.,. obtainnblo ·· over the.rt~:· 1£0. also 
snyg Llmt during sc\'c.ra.I trips tu the Stnt.-08, t.he \ V's (P\''e Wm a 
smnd time. 

AH Distr ict 14 memb(U'S and othera st.nt:ioncd in lhn nre.'\ a_ro 
n.skccl to look oui. for nu uuuolLilccment in the Novemb<'r llOLL&TJN 
regurdJng a Sunday mt'ctiog whic.h it is proposed to hold in tho 
ll<hoford taren. 06LD. 

DISTRICT 15 (London W est, Middlesex and 
Buckinghamshire) 

D.R.: TJ. I'. TVilki711(06TVN), 530 Old,/WIJ L<i11•, Siulbu'1/ HiU, 
Gre.,tford, Middl<$eo;. JJvro11 3369. 

'I'he hl~hllght or tho pas~ monlh Wl\8 U10 Dlslrict dinner which 
Is reuortcd cJsewbere in Olis i~ue. \ Ve regret that. we had to 
dts:11JJJOl11t. a row mcmhcn nnd their lndice but th1s was duo 
entirely to catering dltlle uIUcs. Wo hOJ}() everyone " 'W be l ucky 
next fillliJ. 

n ·1rt London.-G8Vl£ ls now with Corudal Co1n1nand. Since 
GGZ Y rcturoed to thts count.ry from Olb. ho hrus flown t-o America 
via VO nnd VE3 and bn<:k1 thou to Casablanca and T1m.i2 o.ud 
On!lll)' back w llrltaln. R o IS now n cnp~•in. 2t"UX la con1mitu· 
lated ou mnklng tho gmdc o r l'llot Ofllecr. 21ntY lg In lndla; 
SPD has hig nddrcss. SKZ. has heard fronl. 8FA who nlso I& lo 
lodln. 

Ayllslmrg.-COngro.tSJ. to 60Jil on his eugngenumt. iu1d to 6357 
on his fortheomlng lllJ~rrlago. 'J'he local JlrOUJ) seod uroetlugg to 
i\1IS8 BolllnJ!llworth 6022 who I• now In DU.trlct 7. 6024 I• 19 glvo 
!~ lect.ure at the next. meeting on the subject of " I•tnstl~L. as 
n1>11lled to Ro1Jlo Eogioeerlng." GOW:< . 

DISTRICT 16 (South Eastern) 
.Deputy D.n.: W , A. Scarr, M.A . (G2WS), 8 JJeclumham Gro .. , 

Shortland•, Bromk11, Kent. BecJ:enllam 1131. 
t'orresrondencc hns become. very scant.y of late wfth the resnlt 

Uuu. Uu1.1 •. •:·r1N notes nrc ncce&13.rUy brief. 't-wo interesting 
ai.rgrnphs hnvc.. howev.:r, nrrh'Otl from Goorgo lln.ylock. Sldcup, 
who telL'i o f the fornrntlon ofn ·• loenl "radio elnb in North .Afrlca 
with a memtMnsl)iµ which hnd rcncht"<l 32 In . August. f ./ O. 
Veter lfnlllrlny, Sgt.. l". llan1cs tmd Sgt. L. l lunUey are amongst 
tho members. 

0.1\. N . .K<Lish (6H S), o f Church Cnuso.voy, ShlJJle)', llo~ll••nt 
Is ru1xlons to he:ir from nn:; member Uvlng wltbln • few mUes o 
l:lonshmu, wlth whom ho could m,,'\ke contact. 02 \\1'$. 

DISTRICT 17 ( Mid East) 
D.R.: A . C. Sim<1111 (OSBD), 4dmiraltv Rood, Mabldhor1HJ. 

(Pho1t• 60.) 
TnWre11it In fhn 1tb1trfot. tLPJ'1"!~rR t..o h~ 1'f. vnr).• Jow nhh, f,hn only 

news rct:eived beh1g fretll) U5J ... L who rcpC>rts Ill. from SioUy. 
Our newest mombcr, Sgt. N. \\rrh:~ht., is \V./ Ov. on tL Catalina 
with Coustnl Couu lland. 'l'hn D. rt. hnd a very good tlmo at. 
C.nu1well, uloollug rnauy fxlcnds, old aud nr;w. G5UD. 

Scotland 
S.olluh. Ru<mU Ojfu:er: J . 1/wlier (GMOZI"), 61 CamphiU 

.dve11ue, Gln1Q<>1.o, S.1. LanqliM 237. 
•rhcre i$ fl l it.Uc 1nore ne,,·k this mouth and ~pccial mention must. 

be made or tht} crrnrts being rn:1de by •• 0 .. l}istrict who havo 
been very ucti\'O with .. l ~o-nhc{td put>Hcitv scheme which has 
nlrcmty a ,chievcd good results. · 

" A " lJi#rl,.t~-Ati the ~epl<:mbcr meeting, David MacadJc, 
G~10)tl), the uc wJy appol11tctl J). (), gl\\'C a \'ery jntercgting talk 

I 

* London Section Meeting * 
W . A. SCARR, M.A. (G2WSJ 

will open a d iscussion on 

RADIO AND ITS RELATIONSHIP 
TO KINDRED SCIENCES 

at a Meeting to be held on 
SATURDAY, OCT. 30th, 1943 

at 

The Institution of Electrical Engineers 
SAVOY PLACE, Victoria Embankment, S.W .I 

COMME NC I NG AT 1.)0 P.M. 
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on 1>~·ocl0<ton1 and db1>1A1·ed several sJ)e<lmcnt. H b tugg.,.t.ed 
1.hat. m.tmbt.n may have components not In U.\O And that lbe>' 
bring ak>na &O the next meetlns:: a list o f •nch Items and a not• 
or eom1>0nent• d"'1ttd. Vrobolbly en euhaogo could be amangt-'. 
~ex·t mc-etlnR wUJ be on Octobf>r 31. 

.. C" DUlrld.-At the A""""t meetlo.r J. Oouclc ltttn~ on 
•• .A.V. Ampllfttn .. and lf.l.'"e demonstration& on aamplc llffr. 
The att.tndance or 26 members was a reeord for a war·Um~ 
nieetin1t. 

The !l<'rtcmbu me<:tln~ ,.., devote-I to the sub Jed or" Simple 
Formulro .. which " 'BS c:Allllbly dealt with by J. ll. Prince. 
0}£31.U hM heunl from Oll4 NR "ho I• In MJtypt . 

' l'he Dist rlct'• publicity camll"ign inoludeo the Lmio or a 
bl•AOOUf\I dUJlll('Rf~"(f Circular to till members. lhO df8pJuy or A 
po•l·r11rd elr.e nollre on all Serqlco notlce·board• In tho 1llstrlct 
(partlculnre fN)111 tho 0.0.), and the Insertion of a l<>cnl prc8'! 
not.loo two (h\Ylf />rlor t.o cnch mect1nj:l. 1'hl8 tamon1i;cn hn11 
brouicht. lho d\slr- <-·&. 37 ucw me1nbcrs 111 tho last t2 mooUt~ 
(1Tenrllr11. oon«mls.-F.d .) 

•• JJ .. Di•frid.- \\tc h11\·e pleasure lu extencilnJt n cordl"I 
we1rotnc to our n('w membcrs-D. Duosire. 6523. l\lltl Lleut. 
)). Wcrn)'M, 60~0. OJJ .,,, .. ,. ... tha• be haa vtaltcd tho new 11.Q., 
and hM me• 20A during his tra\'ela. 8MQ ot.,teo th•• S KQ I• 
now back hi thlll co11ntr1· Afln three yc8rs In I ndla and oilcwhe...,. 
2761, while on• COunlO, contacted 0)1SllZ. UN rettlv<d a vblt 
from 3LO laat mouth. and regret.. nvt ...,Ing 40K when the 
lat«r waa on IMve. 2DJIX Is allll buty In the Uome Ouant 
1iimal ...,uon. The J).O. ,..ould be glail to hear from the mblln« 
"ll" lln~s-OMS!i/.),_§SQ. S KQ, SPJl, 4MQ, 2AVN, 20VV, 
21'\\~N. 3011. 3G2A. 2tRPo. 2136. • 

.. Tk Par A'onh.''- llemben< here welcome the return of 
6598 "ho 18 once more on the " acth·e " ll!t a!Ur hl3 IOnll llln..,. 
D. Cmlg, llRS40~6. and now In Zll2, lll'nds hb 79 to all old 
friend•·· !Te rcpnrto mcetln~ 2~45, "nd will hy thb time havo 
cont,Rcl.M OM3'l'O. 2NQ had the unexpecwcl plenaure or meeting 
OM6VU 1"81 mo nth. A reoont vh!ltor WM t.leu•. O. ltnnlldcn, 
G6BR. l\nd wo rea rct tl~t. opporLunlty wu LackJng for n cln11er 
eontnct whlrh ollgM hn\'C ruado his stay IC81 lonely. OMOZV. 

Northern Ireland 
D.R.: J . N. Smith (G/5QX), 19 Ha111homd•n Dri.,., Rtlmon/, 

Btl/o.i. 7'tlepho11•: lltl/a.i 63323. T.n.: n. !told•" (015/JU), 
260 GrMtJttlOf lload 1 JJd/alt. 

:f'./ 0. Prank Jtobb. 0 16TK Just b<1ck from l: nglond, '"/Mlrll 
meeUnt: no h.11 thl\n 69 111rmLC'rs durinR vl&lt8 l() Crnnwrl aod 
ScarborouAh. lie •Ito vll<lted new U.Qs. Ron JenQ, 20YZ. bat 
p.-ni In hoooltal we wish him "speedy recovory. Oongmta to 
)I. Cowden, 20ZV, and J. Da"ldsoo, 4730, on their rcc:oot 
pnnnotlons. 

By ti., thne th..e nol<s oppear In print the llelfast Y.i\l.C.A. 
Jladlo c,1ub A.O.M. "Ill hAve been held. A full report or the 
p~lnlt8 "'Ill i,., publh!lled next month, moanwhlle, the 0 .11. 
and T. n. extend a warm we.lcome to any vbiUng amateur to 
attend Club Ucttlnp. ll"DEEZ Is sUll a coosbn• visitor at the 

CIT'l;o D.lt. recenll • rC<:Ch'cd a ' ' lilt from (l13VQ who b oow 
rtCOVtrlng from hll alnCM. B e hopes to puL to ICU fig&lo thortJy. 

CHGQX. 

WEST LONDON KEEPS UP THE TRADITION 
Tho llrst Dlnntr 11ml Social held in Dl•trlct 1r. •Ince the 

beglnnh1tt of tho wnr i-0ok place oo Sundny, ScJlt-Ombcr 2U, nt. 
EaUni;c JlrMdWO)'. From 4,30 p.m. onwards the l-.iillndh1111 
Clncmn wltnc1ru'<.1 n. slt•itdy J11trctuo or mc1nher3 nnd t.h~lr friend• 
wlndhlA: t llf'lr \\'R)' U1) to the Oak Jtoom for the l)('glnnlng or lhc 
ooclal octMtlc• of the e\'eolng. Arwr an Inform•! mg-chew, 
Mr. Peter 1Jmdley1 GSKZ, lntroduoed a no\'el fcnlnro enllUoo 
.. M'l' 0reAtC8t Thnll In Amateur Radio;· in which thoeo wl.­
nan\M Wtr<' drawn from a ha• \\ere asked to rtlate their 1w-t. 
•• ft1b"'m"Uan·1 ynrn •• t •• Lucky l)ip" pri7.('S W('ftt A\\'Ardl'd at. 
Intervals durln~ the t\'enlnl< ond the IAdlcs wen- n<>t fo~tt.en. 
1'rlua " "re tfonaied by ll eaduuarters, G~RZ. (;6\VN. and 
other1. ~It. A. II. 00)', G6:\f' (l'm!ident), itt. II . A. at .. C1Ark1 060T (lion. S...ttlary), lli. F . Cbarman, (l6('J Cn monibtr Ol 
Counclll, and the General S...retary. ~It. John (,'lam-i., G6CL, 
.arrived durinJr the ta.rl)· J)ftrt of the e '•eniog. 1"he IJ\tter "-U 
lmmt'dtAU•I)' cn11etl upou to ~late hl.3 greatest thrltl I 

,h,.t 1 ... ru .. 7 o'clock the O.Ll., Mr. Baroid ll'llklns, OGWN. 
announced tha~ dinner would be &c.rved at tho -..~orum Cinema 
c.re

1 
ft few )'nrd.s do\~ o 'ho road. As the party le(&. tlw Pnllndlurn 

u c:o lef'llon u11101111thuc to i·I 28. UJ. WR8 inkcn for thu P.O. \V. 
}~luu.l . 'l'hc tlln11cr went 1>)'. as dinners do-n. auece~lon or 80u1J1 

roruu. oork, fruit. tort. a11.1 colfce. Onuiµea<.le was served. nnd " 
bottle of whl1Jky, for which we Clro ludubted to 081\i, ,,,_. e.ucu 
to ron111 the tulJlc;. 

Afl"r tho h.1)'nl t-01uit., }'ti./T,t. 'J'horo~ood, 041\D, 1lrOJl()8e(I 
a toast. t.o tho Jt.S.U. U. whk h was rc1>llOO to b)' the l1resltlu11t.. 
llr. l 'rC'emnn 11ro1>01Kld n toast to the '~isilors nnd the tn<llrs nnd, 
1t1 1hclr repllrs :)Pl II A aud LA IOA rclnu:-d • llllle of the aulfNhlRt 
of t1.m.atrun1 nt. lhc hands of the Ocst.A1l0 In th<:.fr unhnp11y t1tmn· 
trlc .. ~tro. llrolllcy nptly tCf)llc<I on behalf of the la111.,.. 00('1. 
In re11lyln~ to IL., IQAll " Amateur Radio," 1>ropo1cd by t't./1.1. 
Ted l'owk'r, Vl'.~YO, apok• of the ltl'OAt port ployed by Ille 
radJo amnttur In the l\8.r effort. •• Dig Ben u1Jnute •• wu ktCt 

In .n .. w•. A llual t003t to the District was 1>r0i>OM'd by OSKZ. 
G0\\1N In ttply ol<'_nUoued c.h.,'\L I.hero \\Cit now belween 400 
and 500 DltOlberl Ill the dblrlct compared with about 200 prior 
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lo the war. The p""""1ln111 a• the t'omm ended wll.b I.be taking 
of a photo~pb b)' LAJOA. 

The oevency odd membors and l'rlen<ll who alt.ended this 
funcUon were very ~tofu! 10 06WN, 08KZ and 2AOL fi>r 
their •l•rllng wo rk lo n"'kln11 the ,._,,. &m1ngcmenlll • 
Unfortunately aome nppllcatlon• for tlc-cto had to be turned 
down owing to lack of aceommod111k>u. Ucre·1 lo the next time t 

OSPD. 

Letters to The Editor 
The Light Receiver 

DHAR StR,-Mr. Nlsh<ll (0Al3$W) nrnl lhOfc who con1ldcrcd 
tho pn.>[>OSt\ls set forth In his nrtlcJo on ~l'he Light J«.-celvcr, inlght 
be> Jntercsted in some cxpc.rlmcnt.e cuntod out. here nbout eight. 
yeara o.go. 

'rhe immcdlnt.c obJcct of the CXJK!rimcot8 wns Lho eon\'Cr&lou 
Of light. of \'Bryiog lnlc'n1lty Into 80Ulld. A .dClentum cell wag usod 
o.a u \'Ariable reidstanro ('()nlrollJng n two et.oge etntlght nmpllOer. 
A1 the reception or Uuhea of llaht. with 11 comJ)a.mUvc.ly Jong 
luter,•aJ between Uu:m wruJ not cont-0ru5,Jated thc•rr ¥1'&& no nu. dlo 
08Clllntor brought Into play •• 8llRUe11od b)' SSW. A l!aah of 
ll"ht would merely hA''C •••-' " cllckl " lu tbe 'phoneo and so 
Uio •rran~ernent would hA\'O been or Jillie """ for reading tbe 
Aldis lamp slgDAls unl""8 one w•re preporcd lo read Uie " umptv 
lddJes " but ••hen many pullff In rlOIC 1uettMion as, for exampli. 
tliooe produced by llJtht from 3 IAlllp lit by A.C .. reu upon the 
oell the mains hum waa heant. A dll!C with hotca punched round 
the clrcumfe:rences of rour concentric clrc.lea o r dltrenmt radU 
(Like a airen disc) wu placed bet•·een a oieady sourre of ligbl 
and the oon. When this dllc was rot.•lcd • chord ""'" heard ID 
lhe 'phon"'I, bedl\i5e ibe numbers of hol.,. In the four circles bad 
been arranged to be In proportion to tho rolatl\'O freqnoncl .. or 
the notes ti m, s, d. 

Tho. nexl step wu to trr to modulate rt10 bonm or light by 
flQund Jl\3teAd of choppiui:c i up mechanlc1\1ly. 11Wa wn& done by 
employing n. eeoslth•c flnmc. A box. htl\'lni;c u thln rubber 
t.lfAph_rugm dh•idlng IL Into two ron1purtmc11tK wiu used. Gas wu 
k'\I b:t• a tube into ouo oomp:ulmcnt nnd out oft he s.ime comp.art,. 
rncn t. by n. Jct, while n c:onlcnl runnel w1\.8 ftutunc<l to the otlier 
oompnrtment. 'l'hc nrn1ngemcnt. ls kuowu l\8 a tnauometrla 
CUJ.>8Ule. 

&luutls cntcrln.i;t lhC funnel CAUJloe tho diaphragm to '\ibrate, 
which, thWI, b)' altering tho pre11uro or tllc gaa paosln~ through 
the other cc:>rnJ)\'\rtmcnt, ca.uses tbo Oanie t() bt.-come bagger and 
1n>Allcr but nt a rate not vll!lble to th~ uonldcd eye. U was the 
U~ht from this ft&n\e which " '"' allowed to ftlll u1>0n the ecle.ntum 1 

ttll. Speech and music wtro bOth ltnuamltt.ed aml reeeh·ed in 
ll1b manner, but due to !Ack oft.,.,., DO OX reeonb an> claimed, 
aa the rnaxhnwn dl.atanee eo''•~I was about &b: r..,t 1 

Cocll ltl\O was tried llnlt, then roal inu to which had been added 
ce.rtaln WumJnanta and ilnaUy acetylene. ~0th.Ing further w-aa 
done With the ld113 and I rannnt rttAll what led 11p to the ex])Ori· 
mcnt.8. 3S"··, auggesllona aeem <tulle eouud and much more 
conv•nleot. 1 hope the time wlll not bo Jong dhltnnl when be 
hlmaclf wlll be able to p11t his ldeot Into pracllre. If l may, 
1 1t1ou.ld like to scud him grecllngg from a follow menilier of .. B " 
dbtrlct. 

6 McOutr Crescent. 
Kinghorn. 

Youn11lnccrel)', 
IC M. ~'R&l!K& (OM-LYK). 

Applied D.C. and Mixed H eater Circuits 
l)&AR Srn,-Wlth reference lo tho 11rllclc In the Sepl<!mber 

BULLtms entitled •• A111>lled l>.O .. l'llr~ I ," I WOtdd Ukc t.o refer 
lo the dnnitt.rs at.t..'lched to the Ille Of mhOO heater circuit& and 
poln~ out that Ulla matter hlu lo h• denli with caulloU&IY, unless 
one 11 only attempUng, u Inferred. t.o W10 up odd ,.ru,·es as 
re,>r3frs for rettive.ra of no great tol\JliCQUencc. 

The dimculty hi caused by the rart that the apparent resistance 
of a. \"Al\'e beater dOt'S not. Obf)' Ohm'e law but hu 4 l)061tlvc 
l<'mpernture co-eftlclent •lmllar to that o f a n10W lllomeni lamp : 
al.o the.re it- a tolernnce nn the hrat~r current. at a &pecifled 
,·oat..,J:"c or on the \'Oltage ar. a eprc:U\~ tuntnt. de·l)("odi.Ju,t upan 
whether the '\'aJve I! intended for (lftrnllel or aerf"'S Os>trauo·n. 
U ence. unless the vnJ,·c fn c1u~tlon l8 dttbmed for aeries operation 
the cathode wru mo too hot or too C<Jkl Jr used In a !J:ries circuit. 
uulcts, by af.'cldenL, the hent.-r r lmrncterlttlcw nrc ••on LQ~ey:• 
Jo'urther, unless this latter nceJde11t. occu~. It. (J lmpo&s.iblo to 
cnlculi\te from Ohm'd Law the ' 'lllue or any tlllrnllr:I reslsto.nco 
ro<111lrcd, 1111 Pig. 2o. Any cha11~e In Jho "llllllcd mains voltage 
will result. Jn dlspro\'M>rtlonnto t'hn11s.:,c8 In the heutcr current of a 
vnlvc• u .M-Od In SJaml r l wllh n n.utl81tuwe , lJCcnu~e the \'Ulve will 
chnngc Jn uppure.ut. rc11lsto1wo, whcrciis tho rc.11181..iluoo will stay 
C0118LU11l. 

1'hl8 nl!o ni.•PlleA when two vnlvl'I or tlHforuut mftkes or ty-pes 
nro UICd in 1>am.Jlcl In n terles clre ult. (f.g. n 0.16 1uup. :ind a 
0.3 uiop. ln a 0.4& nmp. rhnln), ~"""' dUrcrcut IYJJC8 ofbeuter 
oooy dlllerent laws. 

ltca•I~ ma)' like lo t ry n few cx)lC'rlmenli ui-lng various vnh•es 
and a low resistance ammettr anti hlszh r-Hl!i"ucc volt.mf'ter, and 
MC.'C.rtaln for tbe.m:seh·es wltAt doet hallJX'U. particularly wben 
lhe circuit is s•ilchl'd on from cold. l t unk lht r "ill uree that. 
lb• l'CIW!t.anre value8 ran only! with urttr. be dc1Alr11~tlned by 
tuea.sureruent, using tJie ' 'ah·es n Quettlon." 

D. N . COt<FlXLD (05CD). 
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HEADQUARTERS CALLING 

August Council Meeting 
Buumeof tM ~fi11u1Uof a Mu.ting of I.II• Couiv.il hd4at New Rml"in . 
H otU<, tondon, rY.(J. l , on bfomfav, .d"f:" 30, 1943. at 6 71.m. 

P .... n1.- MC8Bn. A . D. Oar (Preoid<nt , A. E. Watt.a, H. A. M. 
CIArk, A. J. }I. WotMn, D. N. Corflold, •. Cbartll1\n, O. R . Scott 
Farnle, s. K. I.ewer, W. H. Matthews, W. E. Ru!Jllell, w. A. 
Scarr nod J . Clnrricoata (General Secret:lry). 

A..J'>Oioait1 ror absence were received from Messrs. E. L. 
GardJ.ner. r.:.. a. Simmonds, O. A. J essup and J. H'.unuir. 

I. lt wrui 111J.anhnou.sly resolved to accept V6 applicnlions 
for m•mbenblp. It w .. recorded that 40 appUc11tlons bad been 
supp0rted by references and that the rem11inder 113d been 
ap0nl!Ored by Corp0rnto members. One Life member. Mr. H . 
Amfield, G31.X, WILS elec~-

2. The monthly 11alnnee S hoot and Statement of Accow1t WM 
considered and ndOpt(!(l. 

3. A Letter w1"" rend f rom the Chino Atnnteur Tu\dlo J,eague 
tbnnldng tho :President for his broadcrust on !\fuy S, which WM 
perfectly reooived in China. T hanks were nlso expressed t-0 those 
members or U1e Society who contributed to the C.;\.ll.L. 
Convention. 

4. U wns ngreed to npproacb l hc .Cit!' nod Guilds Institute 
London regnnling the O.P.O. suggestion o r preparing teebnlcal 
exnmin.atlon papers for Post..war applicants for amateur experi­
m ental trnr•smittlng llecuoos. 

6. A lcn"lhy discussion took pince regnnling t ho Post-war 
re-orgnnJsatlon of the Society, witb St>~clnl referc.nco to Improving 
DI.strict re Jlrcsentation on CouoeU. :Pro-war Councils frequently 
lncked l'rovlnclnl ReprCll<lntlltlon owing IA> tbc lnol>lllty of 
provincial meml>ers, duo to business comn1ittncnts, to travel to 
London. \Vayd or o'•c.rcomlng th.i3 difficulty were explored. 

6. Bonomrla we.re a wnrded to BtrLL•:t1.N contrlbuk>rs as per 
t he-list published In the September 1 ... ue. 

1:bc meeting clOl\Cd ·~ 8.20 p.m. 

Subscription Re newals 
Members nre n.:mindcd tbac. due to paper rntloolng nnd 

UmJtatiou of s uppllt-8 It Is now impoS!Jlble to 8U/>ll1Y back 1gsucs 
Of TH& 0Ul.1.~'TIN to those who aUow tbclr tJUb$cr pllou lo become 
overdue. ln order t<, prcvooi. dlMllPOintmcnc. and to avoid 
a.ddlt-Jo unl t•lcri~tl work :il lfO.'l.dquU.r t.crs. members are rcQuestOO. 
to renew nrom1,.tlY when t.heir subscription becomes due. The 
Statement o t" J;\cc;ount s hould always be retu:rood. 

I .E .E . Meeting 
The.re wn.s an ntt-endnnc:e of «bout 40 membe.nJ to hear Mr. 

8. K. Lower, G6W, lecture oa " 'Ibo 'Development 9f Amn.t..eur 
Radio " at tho 01Jenl11g m cotb1a of the 1943/ 4 '"'-~•ion held o n 
Se pt.ember 23 nL the lMHt..utiofa of Eloctrleal EnglneioNJ. Tho 
chair was taken by Mr. J\. D. G11v. G6X~ (President). who was 
supported by Mr. E. L. Gardhinr, GOG JL (Prosldant Elect). 
Tb006 who contributed to ~ho dblcllllSlon lneh1ded Messrs. 
Con1hnm. ltUne., S tArr and Clnr~oonts. A vote of thanks to the 
lecturer w .. pro1/()SC(i by Mr. E. L. Gardiner. n 1B hoped to 
J!llblish • rblum~ of Mr. Lewor·• leetu.re In II future muc or tho 
=>ociety•s Journal . 

Mr. W . A. S.:.•rr, 1tl.A. (G2W$) will open a dlsc1"'5lon on·· Radio 
and U.s. Re.lntiloushh> t.o .Kindred Scicncca •• at tho mooting to be 
hcl<I on Saturday, October 30Ut, 1943, nt lhe ln•tltutlon · or 
Elect.rlcal Englnoo.ns, Sa \'O)' Place, London, S. \\' .1. The meeting 
will commence at 2.30 1>.m. 

II I• ho1>Cd lhal a ll members in the London a.re~ will supvor< 
till! function. 

U .H .F. Group 
Mr. U. H. Phllli ps, GW4KQ, 82 Cottrell R oad Roath Park, 

Cardiff, Mllnager of the ll'!l<Jrlme nt.ul Section, U.H.1'". Oroup, 
regrets that. due t-O lack of contributions, coupled with pressuro 
of _private busluesa, he bas been u nnblo tbr so1ue mouths to issue 
a Oroul) I..ottc.r Uudge:I·. No. 8 .Budszet. is oow bclug prcr>nrc..>d nod 
will be distributed nt an enrly date. Members 111tcrest1.'d 1.n 
UJ:l.l'. work ure lU\'lted t.o eo1J1munlcatc :with M.r. l'hUUps. 

02HK 
G2XO 
G2YK 
03Flt 

GSBM 
ems 
G4LO 
G5MW 

G5NU 
GSKM 

GSUK 
2AAR 
2AFX 
2AJll 

0

2AXG 
2AXB 
2.BQ.B. 

NEW MEMBERS 
H ome Corpontu 

J. 'F. 'LUCAS, Clcmnore, Rod hoods " ray E., Letclnvorth 
D. J. liRUCE. 26 Doreh .. ter llo•d IA!Lcoater. 
•A. E . l\L\RKWICK, 13 Oungtable lt<i., ltlch.mond, Surrcr. 
A. W . }'OWLi:•,, c/o Soott & S lack, Station Uond, 

Sutton·in·Ashncl<l. 
J,.. K. llAJUUS, 22 Haliol Road, llllchin. Hert.a. 
D. •r. no.-r1s, 44 HJi;;h Street, \Vin.slow, Buek3. 
O. A. 'l'HORN'CON, 119 Ruatrlck Conunon, llrlghouso. 
$. 'l'nAc ttttAY, Gas \Vorks ltou.se, VnUcy lload, Morley, 

L<.-edl'. 
· CAPT. '"· n. n. J.-ORO, i\LB.'ft'. ' 
•s. S. o. Jo:rss_, o/o J3:lr tlitys l31tnk, Cormnarkot. &t:reoi., 

O:<for<l. 
• J. TOltNDUlit., 1.2.Thc A"cuue, Monksc.'\t.on. 
'J;. ·r LANT, L P;uk A "cnuc North.! Loudou1 N .8. 
E . .r. l!A.KRIS. 26 Queensberry I1.0nd, S.,l .. ~ury. 
J. T. 'J'llOKSTOS, ll George Av., Blrkbr., I!uddc rsflek!. 
• l'. A. liOHTON, 14 Uroadland.s \Vny, New MnJdcn, Sy. 
•n. A. \VOO»S, 3-4 IUtlekpool ltd. , JUbblctoul l'reston. 
E . B. l'OWELL, 42 Colebrook Close, Loudon. ti. W.16. 

2 BOV 2ou· 
2D1JB 
2DLJ. 

6785 
6786 
6787 
6788 
6780 
6700 
6791 
6792 
6793 
6794 

6795 
6796 
6797 
6798 
6799 

6800 
OSOi 
6802 
6803 
6804 

6805 
6806 
6807 
6808 
6809 
6810 
6811 
61112 
6Sl3 
6814 
6816 
6816 
6Sl7 
6818 

E. B . RlTCm.Nos, Links View, Croft. Slroot, Rac.uil. 
A. G. MK:<&AR, 25 Kcnalogton Road Klug·• J.ynn. 
.r. J. IL\ROAN, 8 F.pworlb St., Park Av., Londonderry. 
A. R. HrLM<AI<, )28 Union Stroot, D11DJ1table, Beda. 

( Home Corporates) B.k.S. 
E. A. O. l'IROU&T 26 lil11des Rood, lforrow, lOddlol!ex. 
w. D. Dnu&, 7 dJ.arlton Rondl Kentoo, Mlddleaex:. 
J . s. ELI.IS, 5 L llnllleg Road, 1 lrkonhead1 Chcahlre. 
J. WHAl)&S, 40 S t. l)ullJlt•n• Jlo.\d, Urlswl, s. 
R. }'.A. HOPES 25 Oolrnfteld Avenue, London, N.W.2. 
J) • • r . CLARK&, ]latch l'k. , Hntcb Beauehllmp, nr. l"•lloton. 
J'. w. DRINO, Home OIHce l\egiounl Wlr~leoe Stn .. K ippax . 
A. W . JlUROoYllB. 10 Arlington Rood London, W .13. 
J_~· \\'Kr.r • .ooRs-&, 77 O\llngtou Grovo, ~owcaaU.e--on·Tync. 8. 
W . A. S t!tCOCK, Avondule, Sand8<llld J\oad, Davybulmo, 

Urmston. 
JI. O. AintAllL'i, U Charlotte Road Illrrul11gbam, 15. 
O. \VIJ.Sos, IS Srocklelmrst St., M(l<ltcn, M11nchcster, O. 
C. J •. Oasnons&, S Gree n J.noc Peterborough. w. H. llAOKSR\", B.Sc .• 4 Surn!1am c 1 ..... }lllfleld, Mdx. 
8./ Ldr. W. H. GROROE, D .F.C., 8 CoUingham Jlond, 

J..onclon, S.W.5. 
T •. W . B.UlllETTI. The Ro"'uy, B ly. Approach, Unrgeas l 'UJJ. 
\V. s. CANOY, 1>:'.t Three Beache&, Palgnton, South Devon. 
Jt: }"tfRNR$S, no l'lowho)• n ond, lliunrlck. Brlgbouse. 
A. 1". BK!!'M', follmcre Kenilworth !load t "loot, Bault. 
S. T. U.1CHARDS1 Stccphotn1c, \Vcu:ibdou km, Drld_gwnter, 

Somerset. 
E. ll. lllIBCB, Crnckel1thorpe, Sklnbum<'!l8, Carll•le. 
}', J,AZK,'llY, H7 Jlrn<lfonl Rd:. D.lrkenshnw, nr. Bradfonl. 
D. t,;1,1n', 60 Roolcy Cre•eent, V(lMJ, Brudford. 
W . A. D. ~l&A.Rs, 104 Ch11doere ll01ul, Stonelclgh, Surrey. 
C. H. Pun.J.._e.rs, ~2 Kershaw Laue, Aodonshaw, L'lncs. 
J. n. G IDMAN, 26 lloorlon Av., Runmgc. !,laochester, 19. 
J. Kl!r.s.u.r., 61• Shlfl"ton Rond, Stmtrord-<>n·Avon. 
D. J. liAR"EY, 135 llearwood Road, Smethwick, 41. 
D. II. J . TERRY, 46 Barefield Uoad, Londoo, S.E.4. 
Jt. C. WATKlNS 56 Park View llond, London, $.E .9. 
D . A. Y<lUN(IL sea11l111l'o JM!ge, 1Unstc:-d, J,yndhurat. 
F.;. \Y AJtRt:N, 265 Thornton )load, Caranruton, S urrey. 
\V. E. CARTWRJOltr, 18 Jfurris ltond, Bexle)' Beat-b. 
Jt.. J. IIOOERS, 14 Oonville A"enue, CroxJey Groen, 
Rl~kmruti;worth. 

A CORDIAL WELCO ME IS EXTENDED TO THE 

6819 
6820 
6821 
11822 
6823 
6824. 
6825 
6826 
6827 
6828 
6829 
6830 
0831 
6832 
6833 
6834 
6835 
6SM 
6837 
6838 
6839 

6840 

68H 
0$42 

6843 
68U 
6845 
6846 
6847 

6848 
684U 
68&0 

0851 
6852 
6853 
6854 
685& 
0850 
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T. A. UAllPPlBW ll4 .E l•enlmm lwad, Grlm.l!by. 
I. E. ATJ:woov, SL. An11rewsi Worce•ter Rd., bful\•ern Lh1k. 
H . D. SCRAGO, 78 Camp 11.11 Road, Nunll3ton. Wl\l'Wlcks. 
};. A. \Voon, 50 K e.rrysdale A¥., Gi1>3Y I..ane, Leicester. 
J._ D . \ VHJTE, 33 CouncU Houscs, Grcsford, nr. \Vre:dU\·m. n. w Al·K•R, 9 Chester Street, Mlddle11brough, York!I. 
S. H. lUCJr&S, 28 Cross M.cad A venue, Oreenfon!, M.dx. 
D. H. c. CLA.RK, 25 Clapham ltoad, London, S. \v .9. 
R. w. FLAXMAN 28 Glrdle!rtonc Uoa<l, London, N.19. 
J'. ll. JON&S, 3 MUl•tono Ltm<!J_ Barnnck, nr. Stamford. 
G. HOGO, IG Dunstan Road, TW•bridge WellB. 
E. H. GOLDS!l<rrn, 34 Amoy Stroot , SOuthamptcn. 
J . C. liltlllW<O, 21 St •. Mary'• Square, Aylesbury. 
B • .M. BKAni<. 23 Alum Uhlne lload, Boltmemouth West. 
G .. J. P tmou-K, 141-'ho Greenway, JlAyn.crs Lano • .&Uddlesex. 
S. A. F01tDllA!t, c/ o 0 Devonshire M., Newbury Pk., Jlford. 
J. A. Dl-l~MA_N, l l~ul~noda ltoad, 'l'nunton. 
E. Q. D. \Vrt.1'8-, 52 llo.rlnnd A \'Cnu(', S idcup, Kent .. 
R. l'". VooH, 81 :Kmemld Street, J.elcester. 
A . \ V. }i'RE~·ou, Oreenba.nk, Bawkshc.id, n r. AmbJeslde. 
11. MCGOWA.N, 7 St. Loonnnl3 Drive, Woodland& Park, 

Tlmporley. 
G. B. ARlHTAOE, Alton, Woodlnod 1lood, Sherwood 11all, 

Ma.osfteld. 
A. J. llAWLtNos, 20 Melbourne J\d., Bishopaton, llri•tcl, 7. 
J . GR.\Y, c/ o lu. G. \\' . Gray, .Bast l~nd, ScdgeOeld, nr. 

St.o<:ktcn·on-Tc-es. 
G·. J . \Vn ... 'iON, 2 Sprlngwell Av .• !\"orth t:ud, Durhnm City. 
\V. D. Uononi...:v. 68 B.'\fusa·io Street. 'J'roou, Ayrshire. 
F .• J. 0 -. STOOKW"ELL, 2; liomest.e:ul lloa.d, Lo ndon , S.\V.6. 
A.G. S rnt:TT, Murell llOl\d's IIUL, l>'areh11m Tl ants. 
J. l'*. Ev.u11-s. c/o ltob(•rts lltumcys, Ltd., Mostyn Slrce~, 

J,lnndudno. 
1'1. 01.DUAM, l4 Lou~wQod Av., Ntulgrcnve Jht.. Stock1:>0rt 
:i.·. STOCHDURN, 40 NeU1erbunt lloacl, Sunderluod. 
:r:. G. UKAOrn-,J.D, &:Liool House, \Vhlle " ,.nltham, 

Mafdcnhrnd. 
R. \V. N. lliS01'\ 22 Broughton A\'Cnue, .Avlesbury. 
J. t. OPPEUTON, 7 Groouwaya Crescent. Sh0rcham. 
G. O. BROOKSDANK, 37 St.utlon Rond, Cro8'gatc1!, J.ceds. 
J. "r· l!""Ox, 54 Churc.b Street, ltos sLon, nr. Bnrosle)·. 
A. BUDltA.RI), Old U•Un l:.'nnn, Cinder(b rd 1..a.nc, linllsham. 
A. J . no1.rx, 0 Manor Crt., Gmu1en;bury Av., Lon<J.on, \ V .3. 

• Dmot« Re·t/Uftrl to 3/cmli<,./iip. 



R.S.G.B. Prisoners of W a r Fund 
Do!<A'MO!IS.-Tbe Genertil S<lcrelary nckuowled• CJ! with thanks 

ou bcllnlf of Couucll, rooelpt o f donnl1ons from :-0. u .. Scotr 
Fttrn~tc G\\f5F1, £3 3s.; .T. J. Sh11.w, 5319, JOs.; lt. B. lJohnan. 
2D 108. ; A. C. Bryant, 3W9, 2&. O<l.; G. Trotter, 4461, 68,: 
,R. E. awk~ll, ~Oi2, £5; A. 13. llod(!ll()n (Archbishop Ho1~10!! 
CnunnULl' School, York) JSS.; c. Con~, Goes. £.t 19,.; · · 'the 
'rwQ af Us .• _ .. ll" ~!strict, 108.; i.·. \V. Cole G4-0X, 6s.: 
.r. Ellis, 030l f, JOs.; Miu. )I. ButtcrM (daughter oi' 06Ull), JOS.: 
A. J!iue. 4438, £ 1 l s.,; Mrs. K. D. Ayera, r1s. ; Anon, Gs. 2d. ; 
E. L. Wrhthl, G3Sl, >.2 2&. : Crnnwoll McciJJt~ • .!;J Gs .• i W. J~. 
Mitchell, G2Tll 6s.; (;. V. Cate._ 04 1"V, l OP:. ~ J . Y _. llln.ir. 
OM6.f'T, JOS. 0<\.; A. l'· Asbfold, GW5All, r;.,.; ~~. Fowler, 
Vl~l>VO, Us.; Dltslrfet 15 Dinner £4 2s_. 6d.; Anon, 8s. &J .; 
DlslTlct 13 (JJ<\r 03$1'), J3s. Od. ; it. N. l.1Wson, 05ZK, £1 Js. ; 
H. Arnfleld, 03L:X, lOS. R eceipts to date £921 16s. Od. Ex· 
pendltu.re to date, £467 t 7s. 9d. Balance ln hand as at 
S rptembe.r 30th, £453 18s. 3d. 

lJOORS AND 0,UrY.S.-Mr. C. I!. T ... "&dw1ttds, GSTI., l<~-dw•y•, 
B:irtholomews J.:uw. Sudbury, Suffolk Cilon . ;-\cl111ioil!trot-0r o t 

• U10 lt.S.O.D. -P.O. \\". l!'m1d) agi1in np1lCflls to rncunbers for book.ti 
uud ll'Jmes. Glfls should !Jc sco• lo him a~ 1he above ndd refiS, 

PAR08LS.-Due lo tho lt.::tllnn 1dtuat:ion no parcels we.re sent. hl 
SC:1>tembcr to rucmber.s known to ho.ve been in l tullan 1>rlson 
cnmps up to tho lime of t he .A.rmi.stke. Those wllo we.re tr3n$­
rc.rrt.'<l to Germany wUI rctel\'e on.reels as soon ns their nC'w 
ndclrc6ses nre known. Pn rool.s were sc.nr. In July to 23 1nombc.rs 
and & noo-mc.mbcn, In .A_ugust to 2-1. mcmbcn:l and 5 non-mcmb<:.ra, 
and h1 Septe:mber to 17 membc:rs [tnd !>non-members. 

A l)l'JolGJITYIJl. Gt:S'tlJlU!.-Little Marguerite Dutter.:; (n.ged J t ), 
daughter o r GOlTll, sent U1c li'\1tuJ. a. t.lont•tlou of lOS. whleh 
ropl'Cllentcd tho procec-d.s re<:eh ·od fro m <he sale of mllk jug CO\'Cro 
and irOo boldc.rs whicb she mttd c horscJf. Thank you, Morgucritc. 

Book Reviews 
WOJtRRO JIAlllO C.U.CUt.ATIOS S. By Alrn.'<i T. Wllii!, A.ll.l."E.E. 

ritu.mn ; 6~. 6d. 
This new pnblic:ation will J)ffl\'C o f much value lo R.'ltlar nud 

'\Virele-ss ~lcrhnnicg, :\.8 well il$ to those students who find that 
the 1nost d lOlcuJt pa.rt or t heir ab initio course is the 1uastering of 
rrmthcmntlcal C(1uutJon15. ~\fmt of Lhe imp<>rtaut formulro met 
with h1 rad io 30rvlrlng 1u1d wire.Im 01tierator-inechr1uJc l'OU.li:ie'S 
Me included nnd scvcr-..tl examult'i a.re glven of encl! fo rn\uln, 
cspcc.l.QUy Ibo fuudumoutol one.s. 

1'he book c.-ont..'llns eigh t, ch.aptcra whirh d{'al with Current., 
Volwgc. Jtesist.n1H:e, Aletcrs., D.C. Power ; Bntwrics ; E lectro­
m.agnetlnu, lnductnnce, 'fmosf<>nncrs; Condensers :tnd 
Copaclt)'; ltooct..1000, l11lfiedn.ncc. Resonant. J~~rcQucney • A.C. 
nnd Power : 'J'h('nniouic Vahrcs; ll . .cec.iver Circuits and dain. 

Thero :uo no Jess tb:u1 302 worked e xamples, m.nny of whJcb 
are llh1.3trnted by dfagr:uns. 

Tho nrrnojl'Crneot... style of presentation and prncticnl ln:mtJncnt 
wUl appeal to 1lll lu tcrostcd In radlo calculallons. 
TESTING RADIO SET'S. Dy .T. n . lleyncr, ll.Sc., A.C.0.1., D .I .C., 

A.~r..t . 1~.E. ( ' IH\pflltni and llaU ; l ["'~· 
Tbls tOurtJ.l ecUtlon o f Mr. H.eyncr•s t;tnudard work, fs reall)' 

dcser\•iug of :. 1rnw Lit le t-O dUferent.IA to Jt fron\ carJlo.T edit.Iona. 
T ho oom1)lcto chnnge in rsc.lio U."<:hrii<tllC which ha.41 taken pla<'O 
durfog tho twc.h·e r enra &lr1t'C tho book was ilrst written. has 
ooocss:llnted n ntajor 01ieroUo.o in prepa.rinl'.t the new ed.U loo. As 
the uut.llor tlOinta out. 111 his profaco tho 1esting of rece.fven Is 
no, .. ' a hlgh.h· s\>er.ialJsec.I buslrJe~ ustrn lly cnrriod out in well· 
equh11>cd. wOrks 1011s. Nvc.n lhe 1.ncUvidun.l &en '"fcc·m."l.u who 
locnte1t nnd poS!iib y rccHflcs. faults on U1e 1:1JX)f·, ha~ t-0-da~r, f,o 
be equlp1'1Cd with n. wide variet1· of lnstrume11ts, such os Signal 
General-Ors ond Out.put. mete?lf, lf he Is to OJ'iC:rnto cffichmtly. 

Jo previous cc.litioos .FnuJt. F inding ttnd L:lbomto.ry 'l'<>:Btln~ 
have been t reated ns scpnn.ktc and d listlntt functions but. now 
t.hiu. tnoden). trst. C(tul1nneot Is moro (Z:e:ne.wUy uvnhnble lJ r. 
Reyner bas very wlsel)' abandoned the (Uvision between tho 
work undc.rtnkon by the. SCT\'ice·11Uln :\O\l thnt. cnrrlcd out. by the 
labor:ltory worker. · 

Tho nut hor Jn trod uc.-os 111.s subject hy stressing t ho need for 
sygt-0m. Oc11rJ'nl tcsU11~ methods are describt"<l nnd reference J< 
mado to s i.gnnl i;t(..'ll(•rn.tora, O.H.0.1s nn<l nuc.Uo o~cillato~. J.ntcr 
cJu\plcrs tlcnl with .Mc.tcrs,r. Ucnerntors nod Indlcntors, A.F. tests, 
•runinJ.t tesht. n .l". tesbs, :;uperhct t.rsts, mo.ln.s apparatus, short· 
Wl\.V() test&, .Rccc.ivcr te.sta, :tnd Component. tests. 'l1ho u.n.o. t..is 
dealt with at ~reater length In Clu1 pwr XU wl\UsL the Ins• 
chapter, iuHI 0110 of 010 most intereslini.!, describes some curio11.s 
faults nnted bY tho nuthor. 'Che AllP<'l\dlces d cnl with Time 
Con..i;tout )l.(!~iid.unco Condenser Net, .. 'Ol'l..-:s a nd Negative }'eed· 
btu;k. "£ho btlOk eont:•lns 1.4.ln pngr..s Or plates dCJlicling OlOc.IO.rH 
t~t. gear n1ld iL lnr~w number o f line din~nuu;;. J.C. 

H ospitality O ffered 
S./l...c.lr. nn1I }Ln:i. l:I. \ \'. Simr)Sl.)o, G8'0t. ·wm be $t.1nd to wc.kome 

m'3mbcrs nt. the.Lr uc"' ho11\0 ••The. Gre<10,·· OhiJ}ping Warden. 

Crowded Out 
\Ve regret, Lhat, due to pressure on our lilnl tcd spite<'. -Pa.rt 11 Of 

" J).0. $uJl)>llCB," l'nrt J ll of " Vnlve Vndo Mecum " as weU as 
U1c. rmn1cs of n fu.rlhe.r 150 me1nhcn:i rcrcritly c1ected, hfive been 
trowdeiJ out. from this lssu<-. \Ve hope lo Include these features 
ricxt month. 

R.S.G.B. B ULLE'.l'l N , October 1943 

-RELAYS-
The wide nnce of Londex Re.lays 

Includes a variety of 
TYPES APPROVED 

by 
MINISTRY AIRCRAFT 

PRODUCTION. AIR MINISTRY 
>nd ADMIRAL TY. 

Ask (or d<1oil1 ond tco(to<, SPN/ TR. 

LONDEX LTD. 
H ultlple Contact 

R• l•y L.f 
MANUFACTU RERS OF RELAYS 

Ane,.ley W orks. 107, Anerfey Road. London. S.E.20 
'Phon~: SY()t,nhom 6158/9. 

EXCHANGE & MART-ADVERTISEMENT RATES 
ME?\.IBERS• p r ivate ad,•ertlse:m.ents 2d . per word. 

mlnfmurn 3s. . 1:'RAO.E adve.rtJsemt.ots -Cd . pe r word. 
m.l.nJmum 6s . Box Numbers: 6 words. plus 11. TERMS: 
Co.sh wflh order. AU copy and payments to be sen t direct 
to Adve.rUscme.nt ~tanagers. Pa.rrs Advert.J.sfng Ltd .• 121 
KJngaway, London, W .C.l. by the 30lb of the mo.n·th for 
l ollnwlng month's lSSlle. 
A LL KINDS OF PRINT.-5-0nd your enqulrlea to GOMN, 

CasUemount, Worksop. 
B ULLl<:TJ1'l!.-llS eo1>i .. , 1929-10•10; Q .. S.T., 35 copies, 

10!$5-1008'; .R.S.G.U. t.WQ·VUIVO reoolvc.r c h1U1Sls wit.h vnlvt.'8; 
six onk enbloe1a; S02 l 5 valve, new. Oiiers to Dox 230, l'MtRS, 
12·1 l< logswn.y, London, \V.C.2. 
FOUlt'l'.EEN numbers Bltcl.ronil:. Bnqineeri,ny, 19-11-Z ; 10 

numbecs lliJdio, 1942-3; P.o.e.P..J., 1040 lo 19·13 oomplcte. 
Over .10.i;. sec.ores lot..- ,V,u:.soY, licns trldgc, Tcmp1ceombc, 
Somerset.. 

G6B P disPosiug :tll e<lnhllncnt.; untl&ed three )"Ohr& due nbscneo 
OVM1Scns.. .Ue:st Ct\13 I o ffer& ft tCCJ)lcc1. 1U1Ll.£TJSS alnco ~rn.n:h 

1034 to <l:tte. Television sluec /an. 19a6 . . l::tldy11tcuo J.:.O.R. Arni 
speaker. .f!'rcc1uoney meler. (J'nn.-_Feb. 1940 •• Bu-tL ") . .Pre .. 
sclcctcr (Jan. l9H" DtrLr. "). U.S. W. Converlor. Rlgh voltago 
u a.nsJOrmcrs, oonde.nsc..rs, mete.rs. Brown's "A•• 'phones, tooli. 
keys, component... Ft!!clOse S.A.l>. for reply.-F./ 0. Wnrno&u , 
.. !!l<1ybrllc," Gr.iogc 1wml, BlshoJ)&worth, Nr. llrisl.01, Somerset. 
SALE.-" ll•dlolab" seL tester und a nalyser, £12 10$. Rveret~ 

J')(l"ccunlw 28 rage A.C./ J).(;. multlmclcr (IOOO 0.1'.V .), 
!.12 10s. .. Radio meters" C(1ndeuser nnd .rosist.anc:c brldgu 
(with valves, no lustructlons), .£3. " 'Ve.oritc " A.O. \•alvo tester 
n.nd analyser (used with 8Cfk.'\1'LlC . multimeter), £10. Wanted : 
Oscilln.tor. Ol'.>rnmunlcnUoos rctc.l VC!.t _ J1 utomtLtle e111.uagc.r.­
J.lTt$ 4630, 2 Meads Rood, N .22. .oowes Park : 2UO (after 
Q jUO.). 

SALE.- 1039 HnHicmnera SX IS, 9 valves, crystal fill.er. 
bantlspread 1 BJ-.'0. etc.; iu '"'Orkin~ oomUHon lmt. needs 

slight. attcnt..iou. 1)01lond students mlcn1s<.'01:;e, raek focll88ing, 
1 cyupiecc, 3 objootiycs, WO<Kk.11 Cll8et nnd G:'l bloi\)glcal slides. 
Thirty-four Wi rtle11 lVorllls, 10*9 nnd 10401 n.nd 4·1 ln.dc..'C:ee. 
Wooled • • July l\>4 J IVircltu World, 1042 index. :r cl( Elect Ent!$ 
1 0~0-·H. Offers nud dcto.Us to 2-8Vli. Sandwyc.kc. Sandpit. Lnno, 
Sc. Albn.ns. 

W,\ NTl:D.- Choke nnd •wlnglng choke 25-0 mllllaml)<J: 2, WJW 
l:ll T.Q.C. conde.n~. or s imilar; tm.nsfonuer 2.6 volts 

10 umps .. DclnlliJ plea.sc.-I>ESTBLOW, Flnedou, Northnuts. 
\"XTAN'L'ED.-'.l.')110 83 valvo ; mclnl eb1WSlll. l7l' x lOl'; 
rv 0- lOO or 0-200 rn/a motcr, lluslt pal.tern. AdJusuiblo 

1_mHdJ1tcd bmeket'.3, Bddystone t.)].>e, or 0U1er JlOod umkc.-G6TO, 
l ' F.1' ltow1.&v, 20 Leason l..tuae, Tho ScotlruuJ.l), \Vo1vcrhnmpton. 

WA N'l' lm.-s.irvlce rnnuunl~i nuy make, for use bl' Se_rvlco 
l~n"inN'r. (:Cnuh10 nQC( . Good J)r.ice p;tid.- M v 1-;Jt,S, 

J 7 Jlockrlllr lload, lt<iwm11n1li, ll.0U1erluun. 
WAN'rET>.-Clcan co1w or Johnson nnd Philli!lS 1'rm18formor 

.BooJ.-. Lnrey nud StMmnt..-\V•lJ.ClllL-\X, 5 J.eii;:hwood., The 
FoUy, Chippentmm, \VUts. 

W ANT lm.- 100 K.C. crystal : <>-1 ~LA. meter. Stnlo mnko 
condil.ion and price.~S\VN, 30 R::11is(ullo ltond, Jpswlrh: 

PATENTS A N O TRADE H ARKS 
}{INO'S "Patent Agency r,td. (ll.T. King, G5TA1 Mem. R .S.O.B., 

Reg. Pat. ARent), 146.' Queen Victoria Strccr,, Lond.on, E.C.4. 
Handbook and Advice on P atents and Trade Marks froo. Phone: 
City 6101. &Oyen.rs' rcfl!. 

NE\V VALVES, l•irs t g,rode, tca<llng mokcs,or Prc-\Vor Prfce.s. 
puu ... co Co11\aK'lncnts. l°iX(.'tl conde.n~~ o.nd rcsistons. ~t'llns 

t.runsform~n:. l?ureel.il of russorl.('(I oomJ)(.H1ents. Sro our 
ndv('rt~. ~ruue nod August issul's.-E • . •·r. ROBtNS TRADlNG 
CO., LTD., 44 .Kyle t:resccnL South, \\'hitelmrch, Gltuu. 
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The Candler System of Morse Code Training! 
If you wish co become a profkienc W /T Operacor. 
or, If you are already an Operacor and desire 
co increase your present sending and r eceiving 
speeds as well as co improve your cechnique. 
then apply for a copy of the Candler " Book 
of Faces." 

Numerous studencs cralned by the Cand ler 
syscem are now W /T Operacors In t he ARMY 
- NAVY-AIR FORCE and MERCANTILE 
MAR I NE. Some students are now giving in· 
scruccion in the Morse Code and others are 
doing W /T work of nacional importance. 

Full details of the Candler Courses ore given in the 
" Book of Facts." FREE on request. 

The JU NI OR Sclentlflc Code Course is for beginners. 
Teaches all the necessary code fund;amcnuls sclentlfkally, 

The ADVA N CED High·spced Tele1raphlns is ror 
opera.tors v. ho w-a.nt to lncr·e.uc their wpm speed ~nd 
Improve their t echnique. 

The T ELEGRAPH Touch·Typewrltin1 Is for those 
who wa.rit to become t >tpert In the use of the typewriter 
for recordinc messages or for general commcrcl:al uses. 

Cede Courses suppli1:d on Codi or Monthty payment terms. 

* Read these extracts from letters sent in by Candler students. 

'' I have only lust started Lesson 3. 
It may lnter·cst you to know t hat 
sometimes I can read code at about 
12 w.p.m." R•(. 526. A.H. 

" I am st111 getting on aJrlght with 
the course, <lnd I find that my reccivlnc 
speed has lncrf'ascd to 15 w. p.m., and 
my sen"' 'ni to 18 w.p.m." 

R<(. 8032. R.E.G. 

•• I am u"'laking more pl'oa:reu than 
I ever :i.n1lclpated ..•. I am now 
doing over 20 w. p.m., thanks to the 
course."' Ref. 9687. W.O. 

"Just a few lines in appreciatfon of 
your course which I have been uktnc. 
I am glad to say thu I have sat for 111nd 
passed the P.M.G's 'Special ' Certi· 
f'lcate •••• I shall cenalnly recommend 
your course to all." Ref. 8122. O.C. 

" I had no knowledge o( code before 
nklng the Cand ler Junior Course,· 
now I h.::ve a perfectly spaced sending 
speed of 26 w.p.m., and a receivinc 
speed of 1S w .p.m. I think thi.s proves 
to the full the absolute value. of 
Candler t raining . .. • I obtained my 
P.M.G . 'Special' Certificate and am 
going to st.a very shortly as 2nd Radio 
Officer In the ... Co." 

R•(. 7925. A.H.M. 

" I am pleased to state that I have 
already found '1 marked lmprqvement 
in both send Ing and receiving, and all 
my for mer dlfficultles have become 
less ind less. Ahcr only two les."Sons 
I ~ n now send S w.p.m. b.ster and 
receive c-wo or t hree letters behind." 

Re(. 9248. T.C. 

"I have Improved beyond all my 
wildest expectations and in a l'CC.ent 
t est under R..A.F. conditions and 
supervision, I passed 100 per cent .. 
sending lS w,p,m .. receiving d itto. 
I have wol'kcd entirely on my own. '' 

Re(. 7838. W .P. 

J , Clarricoats, Sec •• Radio Societ y 
ol Great Britain , say1 : " I rec-ard 
chc Candler Syscem as being the most 
lmponant system of lu kind and 
:.lrudy lar1e n umber·s of Members of 
1-he Radio Society of Great Britain 
have Intimated to mo that they ll'"C 
s.(udylng the courso of instruction 
with a view to preparln& themselves 
for service In one branch or another 
of H.M. Forces." 

The originals of thr:se and many similar 
lr-ucrt co11 be inspcc-tcd at the London 
office. 

Send for the Condter •• 8.ooJc o( Facts.'' 
FA££ on l'equc.u. 

THE CANDLER SYSTEM Co. (Room SS) 121 Kingsway, London, W .C.2. 

Value proven by long service 

\01 
APPLICATIO~§ 

TE§Tl~G §ET§ 
l~DU§TRIAL 

THERMO~IC 

ELECTRO MEDICAL EQOIPME~T 

'11TAL COMMU~ICATIO~§ nnd 

WAR~l~G Etc. 

THE GENERAL ELECTRIC CO. LTD ., Magnet House, Kingsway, London, W.C.2 
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a.1;.a.B. JJU/,J,£1' / N , Octobor 19t3 

IJ11its 
( 't1ils 

Tho Eddystone dcsi ~ners bavc e li111 · 

in~tte<l $\\'itc h contact troubl e and 

dead-end effect by the use of separate 

coll units, ensurin~ the u1most 

reliability. In addition chc frequency 

r~1nge cnn b e considerably extended . 

In phlce or the commonly u sed ran~c 

of, approxilnt•te.ly. 26.000 to 600 Kc, s .• 

the 3.iSX cover s :H t fr equenC'ies froni 

31,000 to 40 Kc/ s. 

Complete technical details available In 30.page 
Instructional Booklet on " 3S8X " l nctudfng all 

circuit values. P1ice- 2 6, post free. 

THE 1'ECEIVER MAY BE INSPECTED 
between 9 a.m. ind 4 p.m. (Satu rdays. 9 ;a,m. 

to 12 noon). 

PrlulL'IJ ill .;r._•11 Urii.1111 l'u1 II~ L-00. HAflllJ ~01.H;T\' •1P HHHA1 UUIT."S1. Xt-\\ Uuttkiu 1-l11ul!e, I.Iulo ltu.s11oelJ Strl"Ct, l . .Qud.oo \\',0.1 
b>· ~lrJtl91•11h lA1llt()11 ;\'. ooub, 14td., !JS. t'IOIJt :.ilr..~1. 1 ... :mtlun. 1-:.c.... ' ' 
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