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.-1 Pnp('I' 1·ewl ul a Jleetiny o/ !lie Royal S()t'iet,11 rd Arts, 011 !lie 211rl July, U)2-L 

Tl1<· stud_\· of sll()rt l'i(•et riu:d wan•:-; dcttLJ:-; 

fro11t till' ti11t<' of the di:-;eoYL'r.\· of <·lec;tric 
\Ya\'(':-; tlH·111_,-;l'h-L':-;, that i:-;, front the tirnc of 
tlic cln:-;:-;ieal l'.\:j>l'rirttl'rtb-; of Hertz 1:11td his 
cun((•11 q HJl';-tri(•:-;, OYl'I' tlti rt,\· -f i \'(' _\.l'i:I I'S ago; for 
1-Ll'l'tz; u:-;<·d_ siiol't cil'drie ,n-n-es ia all hi:-:; 
e:--:p('l'i1tll't._,-; wlr('rt lw c-011clt1si',el:, pro·,ccl 
tltat thesl' \\'H\r(':-; oh<'_\.l'll tlw :-;11111.c' Jaws 
11:-; tlr<' ,n:tV<'s of ligl1t. in 1'('/.!/trd to speed 
of propag.-1tio11, refledion, J"dractioit ancl 
ddradion. 

L 1niglit also, i,t'l'hap:-;, l'<'Call tho fact that 
wlH'll I first cnr 11<: io E1Lgla11d, OV('l' 28 _\·c-ars 
agu, L \\·a:-; ahll' to sllO\\' to tltl' late Sir \\"illiam 
Prrccr, then l~nginccr-in-Ghief of tl1e Po:-;t 

Ofticr, tlw tn111:-;1ni:-;:-;ion ancl reception of 
intC'lligible signals ow·r a distance of l¾ 
1niles of a henlll sy:-;tcrn cmpJo.\·ing short 
\\'tl.YCs and reflector:-;, \\·hilst, curious!,\· 
enol1gl1, b_\· rtH:',trts of tltc ant-cnna or elevated 
\\·in· :-;_\·stem L crnild onl_\· get :-;ignals, at that 

tintc-, OVl'l' a distance of hci If cl mile. 
Man~- .\·car:-; nftcnHlrcl:-;, thr0l1glr the 

t'Ulll'll':-;.\· uf tlH' f>ost 00-i('l', L \\·as fa\·01trcd 

\\·it It a cop_\· of t IH' Offici,d Heport of. tl10sc 
C'Hrl_\' tests, "·liic-h, fro11t an hi:-;toricnl point 
uf Yil'\1· ,t-rnl in rC'gar(l also to late:-;( dcq•lop-
1nc11ts, 1nake:-; HO\\. rnost irttcre:-;ting reading. 

'J'l1<' prugrc:-;:-; :-;uhsc-q11l·ntl.\· rnadc \\·itli tl1e 
J<ntg ,n1,·e :-;_\·stc·11t \\·,1:-;, lru,\'l'\·c·r·, :-;o rapid, 

:-;o cor1tpan1tin·I_\· <'Hs,\- ,111.cl :-;o i-ijll'dac1ilar 
tl1nL i(. diV('ril'd :-tll n•:-;l•arclt frulll tlw :-;lwrt 
,,.H n·:-;, and tl1is, I tlrinl'", \\·,1:-; rl'grdt,i!Jk, for 

it has onl.\· J'('<Trttl.\· bL'l'lt di:-;co\·cr<'cl Uiat 
tltL'Sl' \\'ctYl'S, \\·liiclt ,dorn' l'illl lw in practice 
eonlined iu l)('a111:-; tu ddinite clirC"dion:-;, 
arc capable of r<•:-;ults u11.ohtairwbll' b.\· the 
use' of tltt' lu\\'l'r frc<1llt'1tc.\· s_\·skin wltich 
up to nm,· has J1l'ld tl1.c field fur· lung distance 
rallio <-:01n1u.unic,-1tion. 

'l'lte late ~ii' \\'illi1-111t Prl'l'C'l' desc:rilwd my 
L'cHI,\· tests at a 11rl'di11g of till' British .--\:-;:-;o
c-iat ion fo1· tlw AdYanu·lllellt of Seicncf', in 
Scptcmlwr, 18\.JG, Hild al:-;o at a il'etu l'l' he 
ddiYt'red bdorl' tlw lto.\al Lnstitutiou in 
London on till' -I-tit of ,Jun<·, ]807. 

Ort tl1e 3rd of l\1arcl1, J 8D!l, _l ,,·l'nt into 

the 1nattcr inon' ftdl.\· in a Papc·r _l reacl 
before the ln:-;titutiou of Electrical Eugi11ccrs, 

to \,·J1id1 P,1p<·r· L "·uu ill l'<'Ccl 11 .\·our aLtcntion 
as being of :-;olll<' hi:-;tol'ic;nl i1.1tcrcst. 

r\t thc1t lcctlll'<:-' _[ \,·a:-; ,1blt' to sllO\\" that 

it \\'ct:-; po:-;si ble, h.\· 11H:'c1n:-; of :-;hort waves ancl 
n·flec;tor:-;, to project tltt' l'cl_\':-; in a bo,Hn in 
Oil.<' dir·ection only, i11stec1d of allu\,·ing then1 
to spn,'cHl all ,-1rountl, in :-;uch a wa,\· that 
t lie.\· C<Hiid not affect ,Ill,\. l'l'cei \'er \,·hich 

l1c1ppcne<l to he Ottt of tlw angle uf propaga
tion of the ll(_•,-un, arnl I described to:-;ts 
carried rn1t bcforl' th<' Po:-;t Office J-iJ11p:incers 
at ~alislrnr.\· Plt1in, pointing out tit<' possi
bilities of sucl1 1-1 :-;_\·:-;tc11r if c1ppliL·d to ligl1t
ltous<•:-; and lightsltip:-;, irt ('1uhling \'l':-;sels 
in fogg_\· \\'l•,ttltcr· to loccttl' di-mgl'rnlls points 

a1·ou1HI the coasts. 
J_ also sltowl'cl t"esltlts obtairn·d by a 

n·Al'c·tl'd hc,-11n of wi-1\'(':-; jll'ojec:tl'd. ac1·0:,;s 
tlic lcdun· l'onrn, cll.Hl Jin\\· cl tdegrnphic 
rrcl'i n·r c;olild I><' 1:1etuatl'll or a bell nmg 
onl.\· \\·hen tltl' apt'l'llll'l' of thl' sl·nding 
rl'fll'ctor \\·ct:-; dircdl'd lU\\"Hl'd:-; till' rec;eiYcr. 

(li'ig-,. land ~-) 

Fie:. I .-~park 'l'ransmiUC'r a1ul Nhcct :\Ietal 
l{elledor, I H!JO. 

It' 9 

F1u. ~.-Cohern l{ecC'tVC'r nml , hect :Metal 
H,etlcctor, l8tH5. 



Since those early tests of over twenty
five year:-; ago, aml for a very Jong period of 
years afterwanls, so far as I can a:-;certain, 
practically no re,:;earch \York \\·as carried 
out, or at lca,-,t pLthli,-,hed, in regard to the 
appli('ation of \'cry short \\aves to radio 
connnuuication. 

Research along tlm-;c lines did not appear 
easy or proH1.ising ; the use of reflectors of 
rea:-;onahle di1nensions i1nplicd the use of 
wave:-; of onl.,· a fr,,. metres in length which 
with the 111ea11s then at our < Lisposal ,verc 
cliffie11lt to produce, and up to a cornparativel? 
recent time the powcl' that could be racliatecl 
b.'· the1n ,rn:-; small. Thi,-,, and the supposed 
high attenuation of the \\·ave:-; over any 
distance of Jam L or sea, gave results "·hich 
appeared to be n:1.the1· disappointing. 

Sorne yca1•:-; ago, during tbe ,\'ar, I could 
not .help freliag that wo had, perhaps, got 
into a nit b_v confining practicall.'· all our 
1·C'~eRrclH•:-; and te:-;t:-; to "·hat 111ay b<:> tenned 
long ,ntVt':-;, thRt i:-;, \\·aye:-; of sorne thou:-;aJtds 
of fret in length, C',.;pecially as] remembered 
that during 111.y ver.,· ccu·l.,, cxperinients, in 
18D5 aucl 1890, I had obtained prom.ising 
results over slwrt di:-;tancei-o ,Yith waves not 
1nore tl1an a few inches Jong. 

Tlw i11 \'C.'stigation of the :-;uhjcct ,ms thel'e
foi-u again taken up hy me in lta]y earl,v in 
H116 with the idea of ublising beams of 
reflected waves fol' ce:rtaiu war purposes, as I 
·was greatly impressed with the adYantages 
which such a syste1n wot1 Id affonl in minimis
ing tapping or interception h,v the enem.,v, 
bPsides greatl_\' reducing th.e possibility of 
interfercnct' with oul.' own stations. 

A,t st1h,equent tt,:-;t:-; during that :n'ar 
aud ctftcnn-trds .L ,nt:-; llHJ,.;t Yaluahl.v a.ssistell 
b)· Mr. C. ~- Frallklin. 

ThC' Hoyal Italian 1'\a,·y cdso gaYc me 
all po,.;sible facilitie,.; fut· the CctlT_,·ing out 
of my tv:-;t:-; in Jt;-11_,,. 

Mr·. Hranldiu sin<·e tlwn follo\\·e<L up tlw 
subject with great tJwrnughues:-;, and resu Its 
of his in \'l 0stigatio11:-; \H'l'l' dcscrilw<L h,,· Jiin1 
in an aclmin-thJc, paper J'l'cHI hdorc the Jn:-;tittL
tion of Elcetri(."1:d Engineer:-; on the 3nl of 
April, J.!)22. 

At a lecture lil-liw'rL·d b.\' me before a 
joiut n1eeting of the American J11:-;tit11k of 
Electrical EngiHl'C'J'S and tl1u Jn:-;tituto of 
H.adio Engineer,-, in .New York, on thu 20th 
of June, 1D22, in "·hicl1 l describell the 
results obtaine<l up to that time h.'' ]\fr. 
Franklin ancl myself, I felt l coulcl not but 
express the opinion that it ·was most regret
table that the study of the characteristius and 
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properties of ,.;hurt \\an·:-; and thei1· ndapt
abilit,,· to directive methods ltad been so 
saclly neglected, arnl pointed 011t that vci·.,· 
n1any in1portant prohlcrns in radio tran:-;
rnissiou coukl only he ,.;o]ve<L hy the u:-;e of 
the short wave directional system. 

The reflectors now 11sed for this sy:-;tem 
are not con1pose< L of :-;olid sheet:-; of n1ctal, 
such as those e1nplo.,·ed in m.,· earl.,· tests 
in 18DG, but of a conrpan1.ti ,·ely :-;mall nL1mber 
of \\·ire:-; placed. parallel to the antenna and 
spaced arounll it on a parnholic curve of 
which the transmitting or receiving antenna 
constitutes the focal Jiue (_Fig. 3), as it was 
:,;oon ascel'tained that this ,1·as a nn1ch 1T10re 

practical a1-rangc11tcnt, atvl that, n10reover, 
1nuch better re:-;ult:-; cot1ld be acl1ieved. 

F1G. 3.-Paiabolie Vertic;:,J \Vire J{eHector, J fJ2::L 

Nngge,.;tions for using reflectors of this kind 
were n1.ade by Brown, in HlOl, arnl h~, De 
Fore:-;t, in 1 D02, bLtt rnan\ es:-;enti .. tl con<Litions 
ueces,-,ary for efficiency \\Tre apparently not 
realised hy these \\·orkers at tlrn.t tin1e, 
whiclt probt1bl_,· cxplai11:-; "·hy no application 
of their arrnugenwnts was 1nadl" for practicnl 
pttrposes. 

Since HlHi ,·ar:nt1s patents k-i,·c l>t·t·11 takc11 
out b_,· rn_,·self 1:trnl Mr. C. tl. Fnmklin, and 
ill the latc:-;t of these Mr. Franklin describes 
au arn1nge11wnt in \d1icli tlw a1Ltcnna- and 
1·eflector "·ires nrc arrange< L sons to cons ti tu tc 
gricl:-; parallel to each other, the aerial:-; or 
anten1ue being em'rgise(l :-;intnltancou:-;ly from 
the tran:-;mitter at a uumber of feeding 
points thro11gh 1:t special feetling system, 
su a:-; to cn:-;11 rt' tl1at tho plm.sc of the 
osci I lat ions in all tlw "·ires i;:; the same. 
It ha:-; beeu l)L'O\'l'd by caluulatiuns confirmed 
by experime1its tJ1at the directional effect 
of :-;uch an arra11gen1cnt is a function of 
its dimensions relative to the wave lPngtb 
ernµloyecl. (Fig. 4.) 
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Fm. 4.-Vertimd Wire l 1'lat Tra.nsmitting Aerial ,rncl Reflector, ] 92-t-. 

During my tests of Hl] G I used. a coupled 
spn.rk tmns1nitter ancl the receivC'r ·was a 
crystal receiVC'I'. The rnflectors employed 
\\"('rt' 1nade of a nu mher of wires L11necl to 
the \\·a,·e used, a1T1.mgcd on a cylindrical 
parabolic c:11 n·c with tlH· aerit1 l m the focal 
line. 

HeAedors \\·itlt ap(•rtltl'Cs 11p to 3J wa\'e 
lengths \\'('l'(' tested, and the rneasur(•d polar 
ctuY<'s agreed \'cl'_,- \\'('ll indeell wi tli the 
eaknlcl tcd Yalttl's. 

'I'he Jtaliclll experiments sh(rn·e(l that good 
directional wol'king coul(l ah,·ays be ob
tain.eel ,,·ith rcA.eetors properly proportioned 
in respect to tl10 wavn length mnplo,\·ed, 
ancl \\·ith tlw apparatus then aYailable 
the range ohh:1ine<l ,,·as six iniles. 

The tests wNe continued in \\·ales at 
Carnarvon during ] ~)17, and thr011gh the 
introduction of fortJwr improvern.ents, with 
a wave length of three 111dres, a n,1.ngl' of 
over 20milcs \\·,is readil.\· obtained ,Yhcn using 
a rcfleetor at tile transmitting encl on!.,·. 

Ln 1919 forthcr experi11tc·nts \\'Cl'(' com
n10ncecl in ,,·J1ich 1\ir. Yrnnklin succe(•clccl 
in using eledron tubes or YalY('s for the 
genercltion of VN_,. short ,,·aves, the object 
then h(•iug to ('Voln.· a dirC'ctional radio
telephonic s_,·si(•m. 

DIIL'ing further tests, and by 11tilising 
a l:'i rnetre w,n·e, clear and strong spe('ch 
was 1·ec.:eived in J{ingston Harholll·, at a 
ch;tclllCl' of 7 8 mi lcs fro, n Ca1·ncHTOll. 

AL a later date these te:-Js were 1·cpeatcd 
over a, land rnnge of D7 rniJes behn·Pn 
Hernlon and Hi rminglrn1n. The po,,·cr sup
pliccl to the vnln•s \\·as apprnximately 700 
watts, ancl the spc<'ch reecivC'd. was strong and 
of goo(l quality. 

'L'he great Yn luc of t lie reflectors \Yas 
de1nonstrated by a ,·crage 1neasurc1nents 
n1ade, which sJwwecl that the value of the 
energy received when hot.h reflectors were 
used was 200 times that of the energy 
that could be 1·ecciYcd without reflectors. 

Jn April, May aml June of lctst year a 
1·ri0s of long disi,rnc.:e tests \\'AR carried m1t. 

under 111:,· direction between a sm.all ex
perimental transmitting station at Polcllrn 
in Corn\\·all and. a receiver installe(l on 
the S.Y. "Elcttrn." 

Mr. C'. :-;_ Frc1nklin \\·as respon:-;ihle for 
most of the design and. operation of the 
tran:-;mitting .-t1Tc1ngenwnts at Pohllrn, and 
Mr. U. A. MathiC'u was in charge of the 
receiving ,tppcuatus on tlw .,·acht, wJwre I 
also \\·as ]_)L'l'sent during tlw "·hole of these 
tests. Mr. Matl1iC'u was able to make :-;ome 
va.luable et1lc1tlcttions h.-1scd on the observed 
re;:;ults, espcciall_\· in regal'(l to tlw nbsorption 
or attenuation of the \\'ct,·es brought ahout 
by sunlight. 

Tho princ:ipal ohjecti,es of tlwse tests 
WCl'C :-

(l) To a::;cel'tain the rclinbility of signals 
tn:111:-;mittt'(l on apprnxi,n.-ttel_,, a 100 
1netre waYc OVPl' consiclerahlo distc1nc:Ps 
\\'ith or \\·itl1011t the 11se of cl t rnns1nit
ting n'fleetor. 

(2) To in,·cstigate tlw conditions which 
affect tbe prnp1:1gation of short ,,·a,·es, 
and to ascertain the 11taxinrn1H rcJiabie 
ranges obtainahle h., clay arnl h.,· night 
in re:-; pect to the po,,·Cl' and. ,,·ave length 
em.ployed at the sending station. 

(3) To invcst-iga te ancl deterrn.ine tlie angle 
or spre.-Hl of the beam of radiation when 
emplo.Ying a tnmsmitting reflector, 
espcciall.,· \\·itJ1 regard to the possibilit:v 
of establishing long clistancc directional 
,,irf'lcss services. 

During tI1c' ksts canied out on the S.Y. 
" Ekttr,t " no receiving n·flcctor could 
be emplo.,·ed, .-ln(l it will therefore appear 
ob,·ious that, the ::;trcngth of the received 
signal:-; ancl tl1e ranges co\'orcd 1nust have 
heen con:,;iclernhly less than could have been 
obtained had it been possible to u;:;e a fixed 
recei,·ing sh1tion equippecl \Yith a suitable 
reflc·ctor. 

L~p to tlw present time the general im
pression pre\'ai ling HJll0Hg:-;t 1110;:;t tecJmical 
experts in regard to the behaviour of short 
\\'c1Ve:-; is :-



(1) 'J'liat tliC'ir rang<' rh1ring clay timP is 
vari,1hle and short. 

(2) TJrnt i11c night ranges are exceedingly 
V1;Hi,:1ble and freaky, and a ltogotlier 
too 1mr<'liahlo to allo,\· of tho carrying 
out of cormncrcic:tl ·wo1·k. 

(3) 'J'jmt HI\\' co11siclen-1hk am.011nt of 
intc·n·c11i11g hu1<l or 11101111tains Vl'l',\' 
Sl·rirn1sly red11e;(•:-; tl10 distancl' at \\·liich 
it is po:-;sihlc to e;o11u,umic:atf'. 

Tl1<' tests C,1,tTicd out heh\·ccn Poldlut and 
tlw "El<.'ttr,1 "proYcd h.,· tlte ddi11i tc re::nilts 
ohtained tJ1,.1t the abo,·c rnentionc<l imp1·es
sions or conch1sio11:-; 11n1st hc (-'tToncons, u t 
len:-;t i1t so fnr as tl1ey llWY concern \\·c1,·c:-; 

of alio11t 100 111.etn.'s long, for ,vc oh;:;ervcd :
(1) Tlmt tho dn_\· ra1tgcs pro\'cd to lJ(' n'-

liahlc awl not inconsiderablC'. 
(2) 'l'liat th(' nigltt nrng<'s were mnch 

gn•1:tt-Pr than anyone, rn_,·:-;df incl11dcd, 
Jrnd ant icipc1tC'd, and no do11ht Y<'l'Y 
cousidl'l'clhly cxcec<lc<l the rnaxirn1m1 
distance· tu \\·hie;J1 J_ \\'H:-; ahk to proceed 
\\·it h tl1e " Elettra." 

(3) Tliat ink1'\'('lling fond Hild largn por
tions of continents do not present 
any scriou:,; ohstc1clc to tile propagation 
of tl1c:--;c \\'ave::-;. 

Jn c,i1T_,·ing Ollt these te;:;t;:; ·we discovered 
! Jw t it is h_,- no 1nc;-tn:--; cone ct in deal iug 
\\"i th thc:-;c \I a,·c;-; to rder to di::-;t.ance:,; co,~erctl 
dt1ring da>·light a::-; dc1.,·-ntnges, a;:; the :,;t.J·cngth 
of t-lw ;:;ignal:-; \\·hid1 c·an he rcccive(l during 
the bolll·;-; of dc1,\'ligl1t ,·,uie:-; definitely und 
rC'gn la l'ly in ae;conlcu1cc \\·i th the n1ean 
aJtitud<' of 1l1e s1m over the spc1ce or region 
intenTning hd\l"ecn tJ1e two stations. 

This disco,·cry, hctscll on the observed 
results 1nakcs it safe to infer that our te::;ts, 
which took pl;-H·<' 111c1inly d11r111g the 1nonths 
of Ma,,· and J1111t', and pcntiv \Yitliiu the 
tropics, \\·ere (·Hrri(•d 011t at tlw 1110:-;t ·un
fa-vourahlc t irnv of the year For da_dight 
transinission (1-ts tlH· sun rr·ac·lws it:-; maxinrurn. • 
altitll(le:-; d11ri11g .J tllH' 111 the Northern 
Hc'tnispll<'re) Htul o,·e,· \l·h.-1t, 1:-; a n10:-;t 
diffictdt rcgio11. 

Perhaps one of tl1c most ec1nark8hle 
sci en ti fie n•:-;u Its of ~ltP cxperi mental \\·ork 
c.:1rried. 011t on 111_,- yctclit- \\·1:1:--; to a::-;certain 
quite dd-initi,·<,Jy tJ1at UH' coefiic-icnt of the 
Wl'II kn0\\·11. Austin Fol'lluda for tJ1e prnpaga
tion of tJ1e \\"c\Y('s ,n1;:; ddcdi,·c· ,d1cn c1pplied 
to short \\·1:tH' pl1cno11H'll.cl. 

It \\·iJl be H'J1W11dwred that this absorp
tion factor i::-; Fill expo1wnti1:d of the -form. 
c•x, \\·here -x tJ1u 11.eg.--11i,·t• index i:-; givl'U 
hY A11;-;ti11. ;1:-; till' prud11d o{ 1.1 (·01tst111d 
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multipliccl by the n1,tio of thC' distance 
bet\Yeen tlw station;:; and the ;:;r111urc 1·oot 
of the ,rnve length used. 

Slightly modified Yah1es for that, constant 
h:;i.ve beeu sugge:-itecl by ::-;e,·cral scientists 
during recent year:-;, and a diffC'rcnt valll<' 
l1cts also heeu sngge:-;tecl for rlayligllt and 
night co1rn1runic;:ition.* 

The n·snlts of OLii' ntcnst11.·c11tcnts nncl oh
:,;cn:1.1,tious arc that foe sbort \\'1:l\'(':-; of the 
orcle1· of 100 n1ctrcs tl1is constcmt m11st hc
rcpJacerl by c\, variable, \\·J1ich is 1:tpproxi 111a te
ly a linea1' -function of t]w nwan nltitudt• of 
the sun calculate-cl on the great circle tnH·k 
hct\\'ecn the two sbcttions. 

ln oth<~L' ,vonl:-;, tJ1c· coefficient of n h:-;orp
tion i:-; a -function of thti time•, the seasons 
and the r<'lative g<'ograpliiwl sitrn1tion of 
the ,.,tation:-;, ancl ran no\\' r'a:-;i 1.,-h<' ,ts(·('r
taincd for \\·,1,·e Jc-ngths nf the ord<•r of 100 
n1etres. 

Our tests oln-io11sly show tlrnt short, \YR\'('S 
behave qnite differently in tllei1· propngation 
front long \\·,1vcs, and. that the \\'C'ak period 
at s1msct anc.l :-;u11ri:-;e followed by r1 recovery 
in signal intC'nsi ty observed with tl10 Jong 
waves over gn'c:1t di::-;tances, is not true in 
the ca:-;e of short waves. • 

It a.bo appearn that, there is prohahl.,· no 
sharp linrit behveon shod arnl long \\·a,·<'s, 
and that tho clrnngc in the bC']ia,·im1r of 
short wave:,;, of say 100 met1·es, to that of 
long wave:,; of, :,;ay 10,000 111etres, 1nay 
follm\· a slow proces:,; of tran,.;fo1·m.ation. 

Very likely over very long distances as 
the wave length increases there may be a ten
dency fur the sign1:1 Is to r0cover progressi,·ely 
during the period. 1f no signal, for short 
"·::-.ffes, and tl1i;:; may form the object of 
further Yery interesting investigation. 

In regard to the x'~ ancl ahnospheric 
distw·hm1c-e:--; gencrn]l>·, the;:;c t1s11ally ap
pearccl to be, during clay time, less severe 
than t ho:::;e experienced when w·orking with 
tho longer \\ aves up to now employc-d 
for practical radio telegraphy. 

During night-tin1e, even when rf'ce1vmg 
at St. Yincent, ,d1ich is situated at 2,230 
nautical 1uiles from Polcllrn, arnl \\·ell within 
the trnpic:-;, tho strength of received signals 
·wa~ so great that ah:-;olutcly none of the x's 
or atmo:,;phc1·ics \l·hich \Ye there experiencccl 
8Ve1· apprn,1checl being able to interfere 
in any \Yay v,·ith the reception of signals 
or rnc:-;:-;age:::; from Polclhn. 

~·HaS('d on tl1r· SO-(";i]!cd 11igl1t t'lfrct, ,1·!Jil'li l dis(·111·1·l'(·d 
P:1rl_1· in 1902. (SPL' Proce,•cling~ ur t!H• L:riyul S(>f•it-1.1·, \ ul. 
L·:--:-., lJ.1· t:. \larco11i, _l1111t· 12tli, 1902. 



l)uring tlw tC'sts tn tlw "Eldtra" on 
97 mf'tr<·s \\'HYC' tlw T\lldilLL trnnsrnitter 
consisted of 8 glass Yah·<'s (st.-mdanl M.T.2) 
"·ork('<L in parallel, the- input to the YalYes 
h<'ing 12 J,wtts. Tlw rncliation frmn the 
a<'rial ,,·as apprnxinrntel_,. n k,,·tts. The 
pa,rahnlic reflcdor ('Oll<_•cnh',ttetl th<' crn·rgy 
towards C':qw Ycrd<· and gavt· a str<'ngth 
of fi<·ld in tlictt di rN·I ion \\·llic·li ,,·01ild Jiayc
rcq11i r<'d n radiation of HJJ]>L'oxirnatcl,v 120 
kwtts. fr-0111 tlH· ;1eri1tl ,,·itho11t. ,-1, n•flcctor 
to J>rod11(·<'. 

For ti,,· p111·1><>s<' of t.110 experinwnt a 
spc·c:ial n·cei ,·,·r \\·it h ill< l<•11<•1Hlcnt aerial 
was insb1lled arHL add(•1l tn tit<' wireless 
g<'ar of tJ1e "Elct ira." 

'l'J1c n•c·1•iYing a<·rinl ,,·,ts ,1, Y<·rti('al wire, 
t lt1• top of \\·hi('lt ,,·as Ht a Jwigl1t of 20 metres 
ell)()\'(' S(',t 1,,,·t•I. 

TJ1<' l'<'<·<•i,·<•1· c·r,nsist,•d of an ,t<'ricll eirc11it, 
ft clos!'d eolld<•11:-;e1· i11t,•r11tl'di,t!1· <·in·uit, 
a freq11<•11.<·.\· ('lia11gt•1· cin·11it, h,·o l1igl1 fre
fJll<'llc.,· tuned a1nplificat irn1:-; c11Hl ,111 ,u1to
ii<'tl'rnd.,·1u· dd,•c-t ing ,·ake to wl1ich could 

be Rdd(•<l hrn sb:1g<'s of low fJ'(•qtr<·nc-y ampli
ficc1 tion. 

After en rrying out r1, f1,,,. prC'li1ninary 
tests in J<'alrno11t-h J-hirl1011r on ilw 11th 
Apri I, tl1e '· J~ldtrn " sailed for Capo 
Finist<·ne (i::lpain). 

\.. fin;t s<'l'ies of tests WHS <·a1Ticd out with
out tho transmitting l'C'fiector. 

After l'Olu1<li11g C'c1pe Fi11iste1Te it ,nts 
anticipc1tc·d tl1,1t. tile intc1.Tening land \Yould 
have cut off signals c..hu·ing cl,lytime and 
aJ:,;o ,,·oul<l haYo considerably ,,·eRkened thcn1 
during the- night. 

These expectations were not veri ficd. 
Signab during the clay ,veakenod according 

to the <listanee and tJ1e alti ti r(lc of the ,rnn, 
but ,,·<·1·e 1·ecei,·ect 1·ight 11p to SeYi lie (780 
miles from Pold Im) although practi(',111.v 
the wl,ok of Spc1in, con:-;isting of o,·('l' 300 
1niles of high arnl rnolrnt,1i11011s lc1nd, intel'
vened bc-twf'en tlw sending an<l 1·ccc-iving 
station:--. 

The night sigrrnls were nhnt_,·s so strong 
as to appear al!lln:-;t as pm,erf1rl ns tliosn 
receiY<'d ,,·hen tlw ,n1c-ht wc1s c1t )wl' c1ncl1or
age in Fahnouth H,1.rl)o111· at on I_,· ] :2 1niks 
from .Pold!rn. 

Jt shoulrl he stated that the ~·,1cht, when 
at SeYillc, ,,·c1s m.oor<'<I in the ()11ad,dquiYil' 
River, in a sit11ntion p,u-tic1rl;1rl_v 11nfaYotn
ablc for tile 1·(•c·t•ption uf sign,1ls, ns tho 
adjacent hanks of the riYc1· \\·ere l1igh nnd 
s1.nTounded h,,· h'Pcs nnd huildings .. 

At (: ihn1 lt.u (8:20 ]lti les), not ,,·it h:-;t ,mding 
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the greatC'r distance, .. 1 better strength of 
signals ,,·as noticed during the ]10u1·:,,; of 
da_,·light, probably in (·011seq11cuco of the 
fact that the ,ntc-ht ,,·as ancl1ore<l in a 1nore 
open spae(', and tlwrefor<' in a rnore f;1vour
able position. 

~i,nilnr L'(':-;11lts ,,·,·r<' 11lso ohtained at 
Tangiers (8+U 11Liil's) 1:111d aL l'a:-;ahlanc:a 
(970 rnil<.':--). 

l find it almost 1rnncc·,•ssc1r_y to n·fr1· to the 
night :-;iµ:nal:-;, cis tl1t•:-;e wer(' ahn:l._,·s, an,l in 
all pla(·<'s thro11gho11t th(' ,,·hole of tile 
cruise, <'Xtnwrdinarily strnng nnd cc1pab!e 
of lwiuµ; n'c·<'in·d Ht all ti11ws ,,ithout 
using tlll a111plifier, \Yitli thP aerial out of 
tun(', or di:-;c·rnuw('h·cl, or ,,·ithoLLt using 
tile heterodyne. 

At C'as,1hlc1nc·a I tt'i(•gn1J>l1ed in:--tru<:tions 
to hoist tlH· r<•fl<·dor ~wria Is c1 t l>nid Int. 

Tile· '' l~l<'i t ra "t I l('ll pr·ot·l'l'cl\'d to Madeira, 
hut c1t .1 ◄'1111<·11,11 ,n:1:-; oliligc'cl to ,1nchor in 
a Y('r_,- 11nfa,·011rahl(' po:--ition for the recep
tion of ,,·in·l(':-;s :-;ign,tls from ]-.:11gl,mcl, being 
at ti)(' fol' Pncl of tl1e i:--l1-11ul and i11u1tediatel.,· 
11ndc·r t lie 1nountains of M:.-tdl'ira, some of 
\\·hieil 1·i~,e to Jwigl1ts of o,·n (i,000 frpt. 

On tl1P 17th of Ma.,· h•sb \\·ere n-·com
n1en(•<·d hPt\n~cn Puldl111 and the "J~Jettrn," 
but ,tlthough tJw night signals \\'Pl'(', a:,; 
al1n1.,·s, extrerncl.,· :-;trnng, J. t·on:-;idcrl'd it 
clcsinthlc· to c-nn·.,· u11t daylight tests in 
positions not so c·rn11pldely :-;c·n'('IH'd by the 
i11m1ediat·e ,·icinity of mountain:--. 

TJ,u,:; it ,ms a:-;ceitainccl tlwt :-;ignals 
could. be 1·ec:ciYed from Poldh1t b.,· day 11p 
to 1,2GU na11tic .. d Jllile:-; \Yl1en tJw t station 
·was using 12 k,\'tts. of energy. 

On the 21st of Ma.,· ,,·e sailed. for St. 
Yinccnt, Cape Yenlc ]:-;lands, ancl altJ1011gh 
at St. Yi11ccnt 011 r anchorage wa:,; at a 
position partl_v sc·ret-med b~· 1nountains, day
light reception ,ms still po:--sihle for a fevv 
ho11 rs after :-;utu:i:-;c 1-lH<_l for sornc ti1no before 
sunset. 

The night signals eonti1H10d to arrive from 
Pold hH at all tinws ,,·ith appa1·ently unabated 
strength, noh,·itlistanding tl1c1t OLLl' cli:,;tc1nce 
hacl incn•a;-;<•(l to ,lhout double ,,-]1at it was 
at lVLHici 1',l, tliu t is, to 2,230 nautical rnilc•s. 

At St. \~ineent, as at lVfadcirn, the Poldlm 
signals eou]d alwa_,·s be recci,·ecl with the 
heternclyne or l.f. alllplifip1· s\\'itched. off. 

Mr. lVL:ithieu Pstimate<l the strength of 
the nigl1t signals at St. Yincent from40U to 
DOU 1nicrn,·olts per rnctre in the aerial, an,l 
with such a sh'c-ngtil on the wa ,·e length we 
W<'l'<' Hsing, no tro11 hie ,,·1:1s ever experi<'nced 
in c·onsec111<'llC·c-of ;1tmosplwrics or x's. .Ln 



foc-t-, for gn'n(f'I' f'nn,·eniPnC'<', all mf':-::-:agc:-: 

from Poldl111 ,1·<•re' 1·c11cl with tlH· H1'ri,1i 011t, 

of h1nC' or di:-;c·on1wetcd fro11t tlH' n'c<-'iY('I', 

At St. Yinc·<'nt tlH' :-;ignnl:-; l'<'('ci,·ecl from 

1.lw Post Of'fi<·(' ,it L(,,dield wt·n' weak and 

ofte•rt 111n<',l(l,tl>I<·. I 1 h<'re,forc µ/t\'(' in:-;tr11(·

tirn1:-; thu( ,tll ,1·in•l(':-;:-: II1(':-::-;agc:-; addrc:-::-;l'd 

to JIil' :-:l1rnild h<' tn111.:-:111i(tcd Ii,,· 01Ir :-;l1ort. 

\\';l \'(• (''qH'l'i11ll'H1al :-:tat iolL ,lt Poldlrn. Xo 
diffic-1ilt_,· \\·a:-; ('\'l'r (');j)('l'i(•nC'ed in tlw ,1cc·1I

rn(l' rc(·cptio11 of tlw:-;(' .llt(':-;:-;;-1gc:-:. 

A:-:, in c-on:-;('q1I('llC'l' of ·111..,· J1nYing to rd111·n 

to J~11gl;-uHI, it ,,·a:-: dl'c;idcd not to (·,llT_,· on 

tile:-:<' t(':-;(:-; to still gn,nter di:-;tanr-c:-;, 1 
i11:-;( r11cb'd Poldllll to grnd11,1II_,. rcd11(·<' tlH' 

tn:tn:-:mitting pm1·c·rfro1n 12 k,\'lt.:-:. do11-r1 to 

I k\l'., h11t. l'\'(•n \\'i( 11 (hi:-; :-;111all n111ount 

of <'ll('rgy (II(' :-;ig1rnl:-: n·c·t'i,·<·d nt Nt. \'i1u·('Ht 

\\('r<' :-;till :-:( rnnger tli,.111. \\01ild. li,tY<' hl'l'H 

ll.<'('P~;:-;c1r,,· for ( lw <·,11T,\·i11g 01It of <·01111tt<'r('i;-1I 

\\·ork ()\'('I' t Ii,,( di-;(;_\ll('(', 

Mr. M,.1tl1i<•11 ('Hl<·1ilc1(<·d ( I1,lt ( Ill' :-:ignnl:-; 

wrn1ld :-;till l1a,·<, h('l'll 1'('1Hlahl<· ,l( Nt. \'i1H·e11t, 

('\'<'IL :-:J101ild 111(' JH>\l.<'l' nt Poldl111 11;1,·<· IH'C'IL 

1·<'d11('ed to 1-llltlt of a kilmnltt. 

.I migl1t ,1<ld tl1at tlH· 1tigltt :-;ig1tc1I:-; r<•(·l'iY('CI 

a( Nt. \'i1H·<•1l(, <'Y<'ll \\·JH'll Poldlrn ,rn:-: u::;iug 

0111.,· I kil<11ndt, \\'('I'<' rn11('lt :-:tro11gcr than 

tho:-:(' n'<·<'i,·c<I fro111 (';1.r11,1r1·rn1, or !11,111 ti]():-:<' 

\\'l1i('lt <·<111ld IH' rc('ciY<'d at <'itl1er Nt. \'i11('('11t 

or M,td<'ira frn1n ,111,,· of t Ill' otl1t'r l•:urnpean 

or A111(·1·i('Hll J1iglt-po,1·e,1· :-:(a( io11:-:. 

'J'hl' :-:ignal:-: b.,· night or 1>.,· dn.,· did uot 

app<'Hr to h(' :-:11bjcdcd lo k,11gtl1,,· fl11c:tuc1-

tio11:-: in :-:tn'1tgtl1, nor i1telined. to gin· ,1·Jrnt 

l1a,·<· bC'uu tcl'J1wrl freak n•:-:1ilt:-:. Tl1e 

re:-:1ilts oh(,_1i1tccl could ,tl\\'1-1.,·:-: lw rc1H•,1ted 

o\·t·r the :-:nIItc di:-:ta1tc;c:-: 1111d<·r si111ilar 

c;unditiun:-; in n::-:1Jcc;t to tl1e :-:1rn':-; ,1ltiL11rlc. 

Shor·t periodical f-l11d11cttion:-: of :-:trengtl1, 

la.sting l<':-::-: than a 1ni1rnte, wel'e c·on:-:hm.tly 

ob:-:c-rn·d, h11t 1 lwlif'\'(' t lw(, tlw:-:<• \',Hiil!ion:-: 

were ntctinly c·c1.11:-:<'d h.,- :-:light, (•l1n1tge:-: of 

tli1' Wcl\'(' l('11gtli d<'i('rr11i1w<l h,1· i11tpl'1·frdion:-: 

of tlie a1Ta11}.!J'11w11(:-: i11 1I:-:c at Poldl111, ,11td 

al:-:o h.,· (II(' 11u1,·e111<'1li:-: cllHI rolli11g of the 

ship at tl1<· n'c<·i\·i11g <'11<I. 

Althouglt :-;1111ri:-:<· nt St. \"i1rc·e·1it 1H·e·111Tf'd 

aho11t tli1·e'(' l1011r:-; lctl<·1· tli,111 aJ, f>oldl111, <IUl'

ing tlw period of ( ill' (t·:-:t:-: I1ot l1i11.g 1n1,-; 

oh:-:<'1·,·ed wl1ic-l1 11·01ild i11di<',tt(' ti}(' cxi,-;(·enee 

of th<' weak p1·riod :-:o notic<•,1hl(' 1mdc'r 

si1nilcll' eirc;11111:-:b1nc·c':-: i11 nulio n·<·<'ption 

·between l1~11ropl' and Nol'i 11 A111f'rica. 

The r<':-:ult:-: of the:-:<' ((•:-;1:-: \\'Cl'<' :-:11fficient 

to <·011vinc<' In<' tl1,1.t i ( 11·(Hild he po:-:sibk 

tu c-arI·.,· Clllt r<'lictlJil' ("()llllllet'('i,tl :-;c1-Yice:-; 

for a, litl'g(' po1tirn1 ()f I 1011 I':-; 011 L of t Ii<' 

2-1-on·r distn11ce:-; of fl( lec1st :2,:wo nantie,l 

mil<·:-: I>_,· 11tili:-:i11g 011I,v aho11t I kilo\1·,_1tt 

of l'll('rg_,· at t IH· t 1·,m:-:111itting :-:tation:-;, nnd 

t liat tile prnl'lie,1I n-111gc of the s_,:-;(<,1n, wh('n 

11:-:i11g I :2 ki 1011·,1 t(:-; h,ul not ('\'('ll been 

,1 J )J )l'()il('I I('( I. 
Tile:-:<' ITstil(:-: 11'\'l'l' oh1·io11sl,,· so l'll('OHrag

ing tli .. l! I de('idc,d to gi\'l-' tlH' IH'11· :-:~·:-;(p111 

,·er_,. <·<1rd1il :-:(11<1.,· ;111<1 <·on:-:iden1ho11. 

Tl1<' s(n ! ion ,tt !'old liu ,n,:-: :-;ornc'11·lrn t 

i111prO\'t'd, a11d ul(' ('lll'l'g,,· ('lllplo,ved was 

inc·rc,l:-:<·d to ahrn1t· ~o kilmrnt·t:-:. 

N;11C·(' l ◄ 'chr11;-H.\' of tl1i:-; \l'ilr fortber 

:-:<'ri<':-: of ll':-:1:-: lt<1 \'(' h<'t'lt carried rnIt o,·('I' 

nuIg<·:-: 11 l1icl1 included tilt' gt'<'ak:-:t·, po:-;:-;iblf' 

di:-:hln<·c:-: :-:<'JH·lt'Hti11g,1n_,. t 11·0 plHC:l'S 011 e,1rth. 

A. :-:JH'<:iul :-:liol't w,1,·e· l'l'Ct'iVl'nva:-: i11:-;tcllled 

rn1. t lw N.1"). '·Cedric·,'' and 1·ec<'ption te:-:h 

11·<'1'(' c·arri< cl rn1( \l·itl1 l\ildlut h_,- l\fr. ]Vat.li

i<·t1 duri1tg ,I jcllll'lll'_\· of (Iii:-; Y<':-:,-wl to ~<·\1· 

'York cllld h,1ck. :'\o r('n!'cto1·:-; of ,111,,· kind 

\\'l'l'l' < rnplo.1-cd at <·itll(•r t'nd. 
J,'rn· (11<· \(':-:t:-: to tlll' "C'edri(''·, tli<' ,1·av<·

lc'11gtli ,rn:-: DJ Jllt'tl'(',-; ,_md tile trnnsrnitter 

c·o111pri:-:cd t11·0 oil-<·ool<'d Yal,·c's of :-:penial 

de:-:ign contrnllccl b.,· ,Ill independent clri,·e 

ein·11it to t'll:-:llre :-:tectdinl':-:s of ,1·1.tn'-leugtl1. 

Tlw po11·e,I· :-:11pplil'd to t 11<' n1c1in vnlYl':-: \\'ilS 

2] k.\\'. gi,·ing ,l n1<li;1(ion of c1pprnxi11tclt<'ly 

.17 k.11. 

TJie:-;(• <'xp,·ri11w11(:-; \l't•I·e' co11d11ded \l·ith 

Lil<' olJj('d of :-:t1ppl<'l1ll'llti11g our infor11Httion 

rnt (ht• g<·llt'nl l hel1a ,·iot1 r of sl1ort waY<'S 

o,·(•r long di:-;t,1nc·c:-;. 

TJH, rc:-:11lh sl1011Tcl that on tl1n "Cedric" 

sign,il:-: ('Ollld lw rC('C'iYcd during dc1.ltirn.e 

IIp to a di-,tc11tr-<' of 1,-1-00 llcllttinil mile-;, 

a1ul it ,1·,1:-; <·onfirnll'd that 1 lie :-:ign,.11:-:' 

inten:-:it.,· 1:-; :-:,untnd rical to 1 he mean 

altitt1de of tlw :-:uI1. at all ti1nP:-:. A:-: a 

conseqII('ll.<·<' of tl1i:-:, tlie <ht.,· limit of the' 

:-:ignc\l:-; on. tit<' "Cedric·" ,n1s gr<'a(er than 

\\'h;-tt, ,rn:-: oh:-:C'l'\'t'd. d11ring tl1e C:l'lliSl' of tl10 

'·l•~ld(n1" h<'c-,_111:-:(' 1l1t' c1,·l·I·,1gt' lwigl1t of 

t Ill' :-:1In \\'ct:-: 11ul('l1 le·:-::-: ,lt thc1t. ti II1c of tli<' 

.,·e,1r on tile pc1rti('11l,1r ( nl('k of tlw "Cedric" 

c·o111p,trl'd to \\·h,1t it \\·a:-: on th<' far Inore 

;-;<Hltlll'L'ltl,,· ! r,1/'k follOll'<'d h.,· tilt' " l~l<·ttrcl" 

d11ring t IIC' 111011.th:-: of Mei,,· and J111u·. 

Signal:-: of gre,t! inh-11:-:it .. ,· \\'('I'<' recei,·ed 

n( l,ong l:-:lc111cl, K('\1· York, clt1rin.g tlte J1ours 

,1·hl'n dc1rk1H':-::-: 1·xt('1)(l('(l oYer tl1c \\'hole 

dist;-HlC-<' :-:ep,1rnting (.lw stc1.tion:-:, ctncl of 

lt':-::-: i11(<'11:-;it.,· ,1·lten 1 ho :-;1m was above the 

l1orizon .it ('itlrer C'll.d, the intl'n:-:it.,· of the 

:-:ignal:-; Y,H,,·ing inw'r:-:('I.,· in prnpol'tion to 

tile 11w,1n altitllll<' of tlH' ;-;1m \\·l1e11 abo,·p the 

J1orizon. 

,t 
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.Au·ordi11g tot lu· m1·a:-;111\•11wnl,; 1·,11Ti1•d 011! 
l\1r. J-1. 1-r. H('\'l'r,1ge, H(':-i('Hrc-I1 t•:1tgillC'l'r of 
tlw lhHlio Corporation of .--\11wric<1, th<' 
an'rngC' :-;tn·ngtlt of tltl' signals 11( Xe\\. York 
wa:-; DO 111inun>lt:-; Jll'r 111d1'l'. 

.I 11tigltt 1111•11tion tlia( <l fr\1· da_\·:-; prior 
to t lw co111me11cc111c11L of! lic:-;c (l':-;(:-; l>l'tween 
.Poldh11 nnd Uw '' Cedric," till' Cltid 
.l1~ngi1t<'l'I':-; of thl' 1\1111ctlga111.-lil'1l \\'in·IC's:-; 
(r\11:-;trctla:-;ia) Ltd., o[ !lw .i\ln1T1>11i \\'in•I(•:-;:-; 

Tclcgraplt Co111p.-u1.,· nf Ca11!u l1c1, Li 11till'd, 
and of tltl' H.-1diu (\Jrpun-1,tio11 uf .\moric.-t, 
hall hccn l'(.'{Llll':-;tccl l>~r telegraph tu H tte11tpt 
tu rccl'i\'l.' tLH· tnu1:-;111i:-;:-;ion:-; nuliated frorn 
PoldhtL i11 tlwi1' n':-;pc·utiYe cotmtriL's. 

lh1tJu·r to 111.,· :-;11rprisc, .I. .11111:-;t ncl111it, l\lr. 
.Ernc:-;t 'L Fi:-;k, ti}(' Ma111:1ging JJin·dur of 
the Amalga,mateLl \\'i rckss (A11sLralasia) Ltd. 
reported to mo hy Gable tlrnL he couhl 
recci-vc ( he Pol cl lu1 trn11s1t1issiorn; 11 t ]ii:-; 
11011:-;c• in t-i_,·cl1H'.'. ('\'(•r.,· clay pi·rfrd 1.,· wC'll 
frorn D to !J p.II1.. (Cn'('ll\\·iul1) ,md nl:-;o that 
ill' J1ad H'('('i\"(•d tlH•l)l li<>t\\·('('ll n.:m .-llld 
8.:Jo a.1I1., inforn1i11g lltl' al:-;o that for ntost 
uf th<' tinte thl' :-;igu.11ls \1·l·rc Gh•ar, :-;!cctd.,· and 
st ro11g on an i 1nprn,·iscd rcu·i n·r con:-;i:-;ting 
uf a :2-:-;tage higl1 frequency tuned plate and 
grill \\·i th OIH' 1·ccti ficcltion. He al:-;o added 
that Jw haLl read <',·l'r_)' word tl1at \\'tlS 

:-;c•nt and that the sig11al:-; \\'l'r<' !Jl'ttcr tlwn 
lhosl' he had. yet n·c;oi \'l'll from the high 
[)O\\Tr :-;t1:ttiun 11L Carn,t1Tott. 

Tl1c:-;1' ('Xf)('ri11te1t(:-; \\·itlt :\11:-;tr11lia \H'l'U 

l·u1tii1111c1l lll1L·i11.g till' 11to11.tlt of M,1.,·, cun
si:-;tl'1tti_,· good re:-;11lt:-; l>eing ol>t;1ined Ht bn> 
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l'l'l'(•i,·ing :-;!,1clli1n1.:-; :-;it.11at1·1l in tltl' ,·i(·inity 
of ~yd1t('_,·. 

J.t :-i("('lll.-; u1J,·iu11:-;, if \\'C eun:-;iLll'r tlu· pusi
t ioll nnd nlti(11d(' of tile sun, tliaL during 
the 111or11i11g period the \\·,tvC':-; traYC'iie<l from 
J ◄~ngland to i-\u:-;t ralia starting in a wPstC'rlv 
di red irnt, a nos:-; t iil' .-\tJant ic ,uHl P1:1c·i fie 
Oc-ec'ms, ,tlo11g the lrn1gc:-;L rouk, 1\·hicil is 
apprnxi11t,lt('l_1· l:2,:21D na11tiutl 111ilC':-;, \\·hilst 
d11ri11g the ('\'l'11i11g p<'riod tile_\· traYC'lled 
i1t uI1 <•,1sterl.1· direction o,·l'l' E11rnpe and 
Asia, along the :-;horll'st ro11tf', \\·hich is 
ahuut H,:381 rnrntical miles. 

Jn Cn11ad1c1, at l\[outreal, receptifln \\·as 
founcl to lw pu:-;sibk for lo J10urs ouL 
of the ~-1-. 

The:-;<' rc:-;ult-: ,n·rC' :-;o encouraging that I 

1n-1:,; tc1nptrLl tu try a wireless telephony 
test to A11:-;tralia. 

\ \'ith rc1tl1er cxpc1·imental a rra ngcments 
at J?oldltu,intelligible spC'ech was transrnitted 
for tlw first, time in lii:-;tory from England 
to ~.Hlnc.1· ull J.1'ridc1y, tile 30tl1 cla.,· of ~fay, 
of thi:-; .,·car. 

J.◄'or tl1c telepJrnne test to· Australia, oil
c:ooled Yah·c:-; \YC'r<' e1nployecl for the 1nain 
Yalve and for moclu la til).g valves. The 
\\'cl\'(.' kngtl1 ,rn:-; !J2 nwtrcs arnl an indepen
dent dri,·e \Ht:-; l'lll]lloyed for controlling 
tl1c Tnuin nt1'·cs. The total pu\\·er snppliecl 
to the va.Jve:-; wa:-; approxirnatcly 28 k.w. 
cli,·iclccl up as follows: 18 to (ii(' main vah·es, 
8 to tl1c ntoclulaliug vah·c:-; and 2 to the 
drinc> Yalve:-;. ~o rcfleclor \\'els c·11tplo,n-d. 

. .:\ contirn1ous den,Joprnent of the :-;J1ort 

Fw. 5.-E:,;perimf'ntal Polclhu Transmitting Plant, 1()24:. 



waYc trans11tittt'I' lttt:-; b('l'll taking place 
at Puldlrn. To utilisl' considerable ]H)\\·cr, 

required tlw st ucl.,· and dl'n'lopnwnt of 
cin;uit:-;'for parallclingYalYc:-; ;-;1cttisfactorily, 
and also tile design of :-q>l'<.:ird vah·c:-;. To 
nutiutain tile \\'HYO lcngtl1 ::;tc1cHly h1c1:,; nee;Psi
tated the application c111d dc,·elo1rn1cnt of 
an independent clrivl'. Tl1e:-;c prnblc1n:-; !Jave 
lwcn sulYed satisfactorily and the prodLl(.:tion 
of co1m1wrcial trct11s11tiU.t·l's dPctling \\·ith 
1)0\H'rs up to the onk,· of GU k.,,·. now 
prc:-;c1L!s 1w diflic1iltil's. l◄'ig:-;. f3 ancl (i show 
tll<' irdC'rior Hll<l L'cdcrior uf 1.lw small 
t'>-:[JL'J"i111(•11tal ;-;tniiou nt J>uldlw. 

Fie. G.-E.xperimcntal Transmitting Hut., Poldhu, 
J 1)24-. 

It was gratif\ing to all conc,'L'lrncl that 
tlw l'Xl_ll'L'i 1ncnL succL'L'<il'd tlie very first 
tinLu iL \\·c1s tril·d, Mr. C. 6. l◄'rnnklin being 
in clJaJ"gc of Uw transrniiting appal'ains 
rit Poldllll arnl Mr. El'll.L':-;t T. l◄'i:-;k of tire 

rt'<:l'i\'l'r::; aL Sydnl·y. 
ft is also intcrf':-;ting to ohsL'l'\'O UrnL these 

C'XtrC'nw disb1necs ,,.l'l'(' ohtni,wd "·itlwut 
thC' 11:-;(' of 811_,· n'flcdor at cit IH'r <'11.d. 

The rf":-:lllt:-: uht,1incd lwl\n'l'll E11gb11td 
and ..:\11.-;tralia l'ct:-.il,\' cun:-;(itllk a L"c'l'Ul'd fur 
ratio of di:-:l.-utc,· to ,1·<1 ,·,· lengt ll, fur H_nilll'.,., 
b,,· tltC' sl 1nrt(':-;t rn11 k, i:-; npprnxi 11wtvJ_\· 
J 80,()()() ,1·11,·\, il'ngths fro11t Pol<lllll. 

ill Ill,,· opi11iun it appl'clr:-; to l1c1,·l· ht'L'll 
prnn'<i CO!l("lll:--;i n'I,\· t i,at. ndcq11c1 tel_,. dc:-:ig,v,d 
rC'AC'ctor:-;, l'\"l'll if uf cu11qn1rati,·l'I.,· 11trnll'n1tc 
size, \\·ill l'llor111u11:-;ly i1L('l'l',l:-:iL' tltL' dTl'di,·l' 

strc1tgtl1 of till' :-:ig111-1k 
TJ1i:-; c;1cuuwt IH1L a11g11tt'lll tltl' l'fficic11("_\' 

of co11u1u111icRtioH, bl'si<lL':-:i illt'.l'l'a:,,i,tg tlte 
nuntbcr uf hut11·:-; d11ri11g wlticlt it ,,·ill hl' 
pos:-:iblC' to work \\·itl1 Vl'I'.\" di:-:t.a.11.L cull1ttries. 

.J1orco,·l'r, t l1c 11:-:c of l"l'(;l•i ,·ing l'L•fil·ctor:-: 

"·ill bo of tlw gt'l'Hil':--;t ad,·antagc to practic;cd 
working, lwcc1u:-;c ,,·bi 1:-:t 1nc1gnif_,·ing tlie 

strength of the ,·cc;ciYN[ wcwc:-; tl1L'.\' n'dllCL' all 
interfcrcnC(' ,d1cthcr caused by atmospheric; 

clC'ct rici t.,- or utJtcr :-;tatiun:-;, unll':-;:-;, of 
conr:-;l', till' dirPction front ,,·hicl1 tltc inkr

fcrcncc 1nn.,· bl' collling h1:ippens to coincide 
exact l.,· ,,·i th thnt of the co1Tt':-;pon'Jing 

i:;tation. 
Tile C'ncrg_,· 111agni f-ic~ttion, d lie to tlw 

concentration of tlw t'lH'rg_,. b.,· the di rcctional 
effect, J1as been C1c1L'dull.,· calc;ulatvd b~· 
l\Ir, F,·anklin, and test:-: carried Ollt aL Poldhu 
lmxc folly conf-irmcd his figllrPs. 

COMPARATIVE POLAR CURVES Or FIELD STR[NCTH 
NON DIRECTIONAL AERIAL 
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- - - - - - 8 WAVE APE.RT UR[ REFLE.CTOR 

A 
,• :, ... , , 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
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::.:::<i<:_·:: 

COMPARISON OF rnrnc y REQUIRED AT TRANSMITTER 
TO PRODUCE. [OLJAL 
FIELD AT POINT A 

TO PRODUCE EQUAL 
SICNALS U~ING SIMILAR 
AERIALS BOTH £ND~ 

Fw. 7. 

Fig. 7 ,,;lw,,·:-; co111panliin; polar diagrams 
of tile' field in all dirccLio11:-; frorn tlirf'o 
different trnn:-;rnitters. Tho circle 1:-; 

a polar l'lll'~'c of a plain non-dir('ctional 
acri,tl. The sltort dot ell rn· :-:ho\\·s t llC' polar 
Clll'\'(' uf ,t twu-\\·n ,·o kngtl 1,11wt·t11r,' rdll'ctor. 
Tlw 1011g doL cll r\"L' silo\\·:-; till' polar <:LI n·e 
of ;Ill 0-w,.1,·l, ;qwrtun' 1·,,f-lt·ctor, :-:11eh as 

IVL' prupo:-;l' tu ll:-il' for pn1diccll jHLrJHJsc:-:. 
Tlw cast' \\·hich ,,·,t.~ tried L':\:l)~'l'illlt'lttnll~· 

a.t PoldJt11 ,nts a11 ,IL'r:al ,md reflector l 
\\·a,·(' Jiiglt 3 ,rn ,·l's \\·idl', t hl· m'rinl being 
frd aL f011t" pui11t:-; ,,·itli a cable fl'l'Lll'r s_,·:-;h'n,. 
Tlll' J10L"izunta I 1 >olar 1nag11i 1-i("ation fig11re 

of abo11t. 30 \nJ:-; fouHd. 
l\fr. Hnu1klin Jia:--; fon1uilaLL·d :-;01Lll' general 

la,,·:--; regar(l.ing thL'SL' ,tl'l'ial:-:, ,,·liiol1 1na,v be 

stakd n::; follows: -
(1) The n1tio of the Jo:-;:-; h.,· n1diation Lu Urn 

lu:-;:-; b.\· <!lu11ic rcsi:-;t,lltC'(', a1Hl tlwrdore 
t lw l'ffkil'llc.,· l'l'lllt1in:-; cu11stanL for 
all :-;ize:-; of till' aerial cit tl1c sa1no 
frc(Jll<'IH:_,·. '.!'Iii:-; pffi("ienc.,· figllre is 
very high c1ml (·att ('cl:-;i ly be of the 

onlcr o~ SU%, .. '. 



{2) '1'11<:' natural dt·crernent of tlte aerial 
1:-; ,·L·r.,· ltiglt, and rc111.1;1in:-; con:-;tant 
,,·hatevcr tltc cxtt•n:-;ion, 1-1:,; the rc1,tio of 
the incluctancL' tu the re:-;istc-wce of 
tlw c1,erial n•111.ain:-; thC' sarnc. 

{3) TJw grC'akst 111.ctgni fication for ,1, gi \'t'll 
area, and t lwrdore for a gi nm co:-;t, is 
ohtairwtl b_v Jia,·ing cqw:d area:-; at 
tlw transmitter 1:tnd recei,·er. Tl1t1:-; 
1:111. aerial of 20 sq,iare \\·avp lengtli:-; at 
t-ran:-;mi ttt:r and r·ccc'i \'L'l' give:-; a n tttgni
fic·a tion of 200, but if divided into two 
aerial:-; at Lran:-;11titt.c·r antl receiver, each 
of 10 sq11are wave Jengtlt:-;, givt•s a 
11rngni Acation of 10,000. 

{-!) For a giqm area of aerial at the tran:,;
mitter and reeei ver, the 1nagni fication 
grn.-'s 11 p a:-; tlw fourth power of the 
\\'an· frequenc_v u:-;ecl. Thu:-;, as:-;1u1ting 
aerials l kilo11tet.re wide and one hun(lred 
rnetre:-; Jiigh at tn-1nsmitter and receiver, 
t,lwse wottld oaclt be 10 sqt1are ,vave 
lengths for J 00 metro waYe and ,n)uld 
giH· a eo111hinefl 1nagnification of 
10,000. For h1:tlf this wave length (50 
1netrcs) each aerial would be 40 square 
"·ave lengths and would gi,·e a combined 
rnagni ficat.ion of Hi0,000. 

Up to \\'lw t, ranges this fourth power 
la\\· can bC' effective in compensating 
for the greatt:r att{m1tation of the :-;hoeter 
wave has yet to be ascertained. 

Th<' c1wrg_v capacity of these aerials is 
,(•1tur11tuus and they eould never conceinibl.v 
bl' ,,·orked to their limit. lt would be 
-quit<:' po:-;sible pract.ically to superi,npo:,;e 
sev(•ra I wa Vl'S ant I th 11s several se1Yi ce:,; 
-011 tJ,e saint-' aerial. 

lt should not lw lost sight of that very 
higl1 spl'eds of working appear to be possible 
only if short waves are employed, \\'hilst 
speeds of tl1e same order are quite unattain
able "·ith the Jong \\·1:1.ves no\\' in general 
u:,;c for Jong distance radio co1nn11.mication. 

I lllight, in other \\'Orcls, state that there 
exi:-;ts 1w thcurf'tiec1I rea::;on \\·hy ·with a 
frequt·nc.,· of 3,000,000, such as i::; the 
frequ(•nc.,· of oscillation of a 100 rnetre 
·wave, tltt' speed should not be one hundred. 
times as great a::; tlie speed attainable with 
a fn·q11enc.,· of 30,000, \\·hiclt represents the 
fn-•c.p1e11e.,· of a \\·a,·e length of the order of 
tl1c1s(' \\·hicl1 it. is propo:-;(-'d to use for tl,e 
llllperic1 I St.:1 t ions. 

Bchn·en the Uth and the LUh of J 11ne 
(both incJu:-;i \'C') of this year, some further 
i11tportant h:•:-;ts wt·rc· carried out bet\\·een 
Poldlrn ;;utd ct s111ctll l'C'C'<'iving stiition c1,t 
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Bueno:-; Aires in tht· Arg<'ntiue, tile distance 
behH'eu the h,·o points lx·ing 5,8:W 1u-u1tic1-tl 
miles (10,780 kilometres). 

For thi:-; ntclio-klegr·aphic test t lte \\'1-t\'(• 
length \\'i:L,-; 02 11wtrc:-; Htl<I the po,,·t·r to 
1nain vah·es was 21 k.,,·. Tl1is gave a 
radiation of 17 k. ,,-. Th<' parabolic rC'flec-tol' 
was ernplo,,·ed to concentrate the en(•rg_v 
towards 8011th A11t(·l'ic-a, 1;111d. ganJ ct :-;trl'ngtlt 
of field rrt that dil'ection \Yhieh would 
othen,·ise ha,·e requil'P(l a rad.iation of 
approxiniately 300 k.\\'. from tlw 1:terial \\'itlt
out reflector to produee tlte :-;am(-' effect. 

Although 1nan.,· of tlw arrangunwnh t'llt
ployecl were fen from perfeet, \'t•r.,· strong 
signals ,,·ere r0ceived for o,·er ten hour,-; (•etc-It 

cla..,· at Buenos Ai res. 
Messages \\·c·rc sent b.,- tire Argentinl' 

Mini,-;ter of Agricult111·e, Dr. Lt· Breton, 
who happened. to lw in LonLlon, to tlu' Mi11is
ter of \\Tar, Uenen,11 J 11sto, ill tltt' Argentillt', 
and e,·er.\· me:-;s1:1w· tran:-;111.itted ,,·,.1:-; cor-rc·dl.,· 
received in one transmi:-;sion. 

At the conclu,-;ion of tlie tl-',-;t:-; \\·c l.'L'C-t·i n·d 
a con11nunication fro111 the Argentint· Co11t-
1nittee, repre:-;ent.ing the \\·irehJ:-;:,; inten-•:-;t,-; in 
the Argentine, "·Jio are condueting tlie 
\\·ireless telegrnpl, st·n·ice,-; thn>11glt t ltei r 
snper-po\\·cr :-;tation ,,·ith E11rnpe a1Hl tlie 
Cnited States of A,uerica, to the effL·et 
that the signal:-; fro11t Pol<llrn trans1nittvcl b.,
thi::; ne\\· syst<J11 t ,,·t•re recei \·cd at B11<·11.o:-; 
Aires \\'it..h s11cli n•gulc1rit.,· c1ntl extraonlinar.,· 
strength as to permit a, st·tTiee heirrg 
conducted at any speed, and expre:-;:,;ing till' 
opinion that tlw Argentine :-;tatioll slto,ild 
be inunediatel.,· equipped ,,·itb tit(' new 
::;y::;te1n, which, they are confid.ent, will 
handle nt0r-e titan double the trnfne ill 
six hours than t.he_,-are no\,. c1ble tu ha.1tdlt-, 
in twent.,· hours with their prc:-;eut :-;1q>vr
po-wer station. l1:xcellent re,-;ults ,,·t•r(• also 
obtained at Hio in Brazil. (Fi.!. 8.) 

All these rcs11lts, 1na11,,· of ,d1iclt !tan-• 
greatl.,· exceeded 1ny expectations, eun,·ince 
n1e that by nwc1n::; of thi:-; ,-;y,-;tern econo11tical 
and efficient lo,,· J)O\\'t'r stat.ions can bu 
establishe<l \\·lticlt \\·ill maintain direct high 
speed :-,ervices ,-vith tlie 1110:-;t distc111t p,1rt:-; 
of the globe d1tri11.g ,l con:-;idL•rahlC' 11.11rnlwr 
of 6xe<l hours per da.,·. 

Jam further uf tire opinion tl1at Ii_,. lllt·1:111--; 
of these c:ornparatin'I.,· :-;11t1:tll statiorts tl 

fcu.- great<:·r n111nber of ,,·ords 1w1· 2-1- lt(Jllr,.; 
could be tran,-;rrtittt:'d bt"t\,·ee1t 1..:nglartd 
.Lnd.ia, and her distant Du1ninion:-; tlic111 \UJtild 
he po,-;:,;ihle by mean:-; ot: tlH· pre,·io11:-;I_,· 
planned flO\\·erful alHl l'Xf>L'n:-;i ,-(\ :-;t,ll ion:-;. 
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H1u. 8 . 

.-\notll<'t· 11arti('ular adn111tagt> of this 
s_,·stem ;-;lioul<l not he overlooked. A;; 
distant ;-;t ... 1tions situc1tvd cmls· \\·ithin acer
rc1in angle or sec:tur of the hea1n are enabled 
to l'l'cl'i\·(·, this c-undition brings about a 
(·Oll1Jli::ll'clh\·e pr-iYacy or secrec_\· of cornmuni
<·ation lt110htainc1blt> witl1 an_\· other s_q;te1n 
of l'adio co1111rn111ic·ation, and this nrn_,. pron'• 
to lw of tit(• greatest Yaluc in \\·ar tinw, besides 
<:on;-;iden1bl_,· in(')'easi11g the rnunher of sta
tions it \\·ill lw possiblP to work, by 1·e
d11C'ing tl1e possibilities of ]Jtlltual interfel'ence 
het,n·en t lwm. 

The c-011tpal'c1tiHJ L'C·cmom_,. in cc1pital cost 
of tl1vs(• stations, tlrn srnaJI amount of 
elec-t ric-... ll po"·cl' which ncccl be employed, 
togetlit>1· "·ith 1 lie capabilit_,· of \\·orking at 
vn,\' high speeds, should make it possible to 
bring about a ,;uhstantial reduction in 
telegrnphic rates. The importance of this 
to tile Empire 11tust he obviorr,;. 

l "·ish to take this opporttrnit.,· of expres
~ing m., high apJH't'('iRtion to Ml'. C. S. 

. Franklin for all the Yciluahle "·ork ILL' ltas 
carried out in onler to 11w ke thi,; s_,·stern a, 
practical success, and also to Ml'. U. A. 
Mathieu for his practical and theoretical 
assistance. 

I also "·ish to thank Mr. Ernest T. Fisk, 
the Managing Di rector of the Anrnlganrntetl 
v\'ireles::; (Australasia) Ltd., Mr. H. H. 
BeYerage, Research Engineel· of the Hadio 
Corporation of \meri(·a, ML ;r. H. TJiompson, 
Chief Engineer of the Marconi \\'ireless 
Telegraph Cornpan.,· of Canada, Ltd., Com
mander J. Llo_nl Hirst, lVIareoni 's \\'i l'eles,; 
Telegraph Company Ltd.'::; Representative 
on the Commercial lnternational Cornmittee 
in the Argentine arHl Mr. P. Eisler, .Manager 
of the C'ric Con:::tn1ct:on Co., Ltd., con
t-rnctors for the Higli Po,\·er Ntations of the 
Contm<:-~rcial Radio International Co, nmi ttee 
in Brazil, fo1· t,heir most Yaluable co-opera
tion in a1Tanging at Yer,\· short notice to 
:-;uccessfully receive in their respect.in• 
0otmtries the signals trnnsmitted from 
Poldhu. 




