A COLLECTION OF PAPERS IN THE LIFE OF JOHN PERCIVAL VISSING MADSEN

PUBLISHED AS A SECOND EDITION IN 2019 BASED ON THE UNIVERSITY OF SYDNEY RECORDS.

DOCUMENTS PREPARED BY ROGER MADSEN, SYDNEY, 2019.




O e 3 o A R i Y

i1 T

EENEERRE



COLTHCTION. OF PAPERS’ INTHE' LIFE OFJOHN PERCIVAL Y188 TG MADSEN.




SYDNEY UNIVERSITY ARCHIVES ONLINE COPY OF J P V MADSEN PAPERS INDEX. .
Online Page. Document.

2,3 Index.

4 introduction.

5-32 AAS Biography by Sir Frederick White.
33-40 Part 1.Published & other scientific papers.

Part 1.(33-34) 1904-1911 Scientific papers.

Part 2.(35) Bragg-Rutherford correspondence 1908-1911,
Part 3. (36) Papers after 1911.

Part 4. {38-40)RRB papers 1931-1939.

41 March/April 1911-WHB letter from Leeds re Radium from Braunschweig.
42-43 Nov 1908 letter to Nature.

44 March 2, 1911.-Letter from WHB

45 April 29,1909-Letter from WHB.

46-49 May 18, 1911-Letter from WHB.

50-53 August 1, 1909.-letter from WHB.

54-59 October 6,1909.-letter from WHB.

60-64 December 12, 1909-letter from WHB.

65-66 Feb 12, 1911-Part of letter from WHB to Rutherford.

67 Cambridge University Library-15 June 1966 receipt of Rutherford letter.
68-74 March 8, 1911-Rutherford letter to JPVYM-Theory of nuclear atom.
75-100 WHB "Studies in Radioactivity"-JPVM beta scattering experiment.

101 Part 2.Chronology-JPVM Overseas trips.

102-103 Academic career & appointments.

104 Part 3. The Early Years.

105-106 Hans Frandsen Madsen.

107-108 WHB 1904 reference letter for Sydney University position.

109-110 Chancellor letter from Adelaide University to Sydney University 4 August 1904,
111 Electric Lighting & Traction Company reference July 21,1904.

113 Sydney University Appointment letter 8 September 1308.

115-116 Lord Rutherford-by Sir John Cockcroft December 21, 1950.

117-118 Recollections of Lord Rutherford November 27, 1947.

120 Department of Defence letter April 9, 1918.

121 Part 4.University Life.

122 Engineering Year Book-Sydney University 1926.

123-126 Faraday Centenary Life & work paper by JPVYM 1931.

127-128 Sydney University Honorary DSc for JPVM, 5 May 1954,

129 University of Sydney senate condalence letter 9 October 1969.

130 University of Sydney Professorial Board condolence letter 22 October 1969.
131-132 University of Sydney Faculty of Science condolence letter 28 October 1969.
133 W N Christiansen biography summary October 1969.

134 Wartime press cuttings -radio location.

135 Part 5. The Radio Research Board.

136 RRB History-Australian Journal of Science- October 1959.

137-138 Letter from Sir Edward Appleton 22 September 1960.

139 1935 Press cuttings on Macrossan Lecture.



140
141
143
144
145-146
147
148
149
150-153
154
155
156
157-158
160
162
163
164
165-169
170
171-172
173-174
175
176-177
178
180
181-182
183
185
186
187-191

R G Menzies (PM) 7 May 1958-letter of appreciation as Chairman of RRB.
July 4, 1958 letter from L Huxley on retirement as Chairman of RRB,

5 May 1958 letter from R G Casey on retirement from RRB.

From Rutherford 3 December 1935- Kapitsa apparatus transfer to Russia.
Letter from Rutherford 14 June 1937-Roy Soc publication. :
Letter from Rutherford 31 July 1937-Roy Soc publication.

Part 6.Knighthood.

Appointment letter as Knight Bachelor May 28, 1941".

July 26, 1941 from JPVM to daughter Phyl & dubbing by King George VI.
Press cutting 28 June 1941 on knighthood.

Part 7.The National Standards Laboratory.

1914 Address to Electrical Association & standards laboratory in Australia.
CSIRO article on Standards & Upper Atmosphere.

From David Rivett 30 May 1940 & need to get NSL operational urgently.
Part 8.Radiophysics.

Brief history of Radiophysics Division.

From David Rivett 6 December 1939 to meet Watson-Watt in London.
Memorandum on Radiophysics prepared in London early in 1940.

Part 9. The Scientific Liaison Mission.

Memorandum to Minister {H. Holt) 7 February 1941 from David Rivett.

R G Casey in Washington to Cordell Hull (Secretary of State) May 15, 1941.
Letter from JPVM to David Rivett 16 September 1941.

From JPVM to Sir Robert Wallace (V.C Sydney Uni} 31 October 1941.
December 21,1942 letter of appreciation from John Curtin {PM) on Radiophysics .
Part 10. The Electrical Research Board. (Also Part 11. -Other).

The Electrical Research Board History & Policy.

Letter of appreciation from R G Casey on JPVM retirement as Chairman.
Part 11.Philips letter 5 April 1948 on JPVM becoming a Board member.
John Dexter condolence letter 8 October 1969,

Wartime press cuttings on radar.



INTRODUCTION

This second edition of “A collection of papers in the life of John Percival Vissing Madsen is based on a
microfiche copy of the original edition held by the University of Sydney which was copied in 1970.

The papers in this collection have been selected to indicate the full extent of the activities undertaken
by J.P.V. Madsen and the influence which they have had on Australian science & engineering.

Detailed histories of the Radio Research Board & the Radiophysics Division {History of the Radiophysics
Advisory Board) of C.5.1.R.O have been prepared & published by 1971 which are particularly valuable in
meeting the need for a proper record of the development of Radar in Australia & of the vital role played
by Sir John.

The biographical memoir by Sir Frederick White has been written for the Records of the Australian
Academy of Science, where the originals of Sir John’s scientific papers have been placed for
preservation.

The selection & preservation of these papers has been made by R.W. Madsen based on the personal
reminiscenses & initial guidance of his grandfather, who recognized the useful purpose which
biographical & historical records serve.



S 1879 I-Ie dled 111 Sydney on Sa.turday, th Oc_ober, 1969 at the -
afre of 90 I—Ie was the eldest of the famlly of four sons and two .
' daughtels of Hans Frandsen Madsen and hlS ‘W1fe Anme (nee Bush)

and wh e w01 mg as a. mmer, became oné of the fn st puplls of

: f"_‘- the Ballamt School of Mmes I-Ie was educa’ced as 4. Surveyor 'a.nd e

L - employee ‘of the SLIJ.\EYOI' General He had a: keen mtelest in’ o R
T 'N—-astrenomy ,_/1n"1886~he contrlbuted a paper to the J oumal of Lhe N

Royal Socmty cI New South Wales on the pollshmﬂr and f1g:tu ing of

18“ glass spec;um by hand and expenmen’cs W1th flat smfaces

. o John Madsen' recewed hlS early educatmn at Syc.ney ‘
-" '?:'..'H1gh Schocl and was Dux of the school befo1e leavmo to beom hlS
stuches at the Umvez sxty of Sydney Hele he 1*ead physms ancl
""mathematms and o'1a uate B Sc m 1900 Wuh_hrst class honours

s hese sub]ects and' he U1 '1ve1 51ty Medal io '_ mathcm'Ltlcs




- HlS success in h1s Unnerm\:l studtes and' t'h‘e wide )
| 1 ange of lns mterests-clearly equ1pped him-for a career as a, "
o r::-.: Un1vers1ty teache1 The oppor‘::umt;r came to h1m in- 1901 when he. -
ﬁ'-‘_‘ Wwas: appomted Lecturer in mathemat1cs and physms at the Unlvers1ty
‘ of- Adela1de He had already had some exper1ence 1n teachnw for
‘_whﬂe st111 A student and presumably to: earn some money, he had o
| acted as Junlor Demonstrator in engmeermg and in physms m the
]-,Umvelsu‘:y of Sydney oo e LT ‘ o
‘ He Was certamly fortunate 1n hlS frrst appomtment
_ W h. Bragg , aiter a br1111ant Umvers:ty career in Cambrldge had
7. “been- appomted to the Chalr of Physms in Ade1a1de 1n 1886 ‘\/Iadsen
o .-']omed the staff 1n 1901 and contmued his- assocnatmn Wlth Bragg unt11
he left to become the Lecturer in Electr1ca1 Engmeermo m h1s old _:' ‘
."Unwermty 1n Sydney in March 1909 His per10d m Adelalde was
L '..‘therefore spent in close assoc1at10n with Bragg before the 1atter : _' :
168t in 1908 to become the Cavendlsh Professor, of Physws at the

T s iUn1vers1ty of Leeds e
) Madsen and Bragg became close personal and 11fe-long
_‘%f—l—lends,ﬂln_ﬂns Mether each made ma]or contrlbutmns to i _
- ‘the physms af: radlo actwe substances In 1ater yeaa.s when Nadsen ‘, o ¢

i .v1s1ted En°'1and he renewedﬂ’us frrendshlp and 1ndeed stayed thh

‘ '_‘Bragg in. the Royal Instltut:.on Co f_ S -7__7‘._-:_:. N '7!

S W H Bragg began in Adela1de ‘his studles o£ 1ad1o : j;

L act1v1ty and }.—rays that started h1m on ks’ dtstmgulshed life. asa e
. -phy81c1st “n 1912 ‘Bragg published ms book "Studles in Rad1o ol .
B b-‘Actlwty” and recounts in his first. chapter ‘how-his 1nterest i these " e
o -phenomena was st1mulated by the tash of preparmg 'the Pre31dent1a1 "‘. S
N Address to the Physms Section of what was then known as the
Australas1an Assoclatmn for the Advancement of. Sc1ence ThlS he

1
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. "'.Bragg in the Royal Instltutlon

S presented in’ Dunedm, New Zealand in January 1904

HIS success in, hlS Un1vers1ty studles and the w1de

_ 'J_’lange of lns :mterests clearly equ1pped h1m for & career asa

. U111vers1ty teache1 ‘I‘he opportumty came to h1m 1n 1901 when he '

E was appomted Lecturer in mathemat1cs and thSIGS at- the Un1vers1ty o

"j"of Adelalde .He had already had some experlence in teachmw for, S . o
‘whlle strll a. student and presumably_to earn some money, he had L
".acted as Junlor’DernOnstrator 1n engmeermg and 1n physms 111 the

'- Un1ve1 S1t)r of Sydney

I-Ie was certamly fortunate in hlS f1rst appomtment

W H Bragg, aiter a‘brllhant Umver51ty -career in Cambrldge had .
:been appomted to the Cha1r of Physms in Ade1a1de in 1886 ~Madsen '
i ]01ned the. staff 1n 1901 and- contmued his association with Bragg untll
: N -_he left to bec0me the Lecturer in Electr1c'a1 Eng1neer1n° 1n h1s old
; ‘ Unwel slty in Sydney m March 1909 I-Ils perlod in Adela1de was "
) _‘ therefore spent in ¢lose assoclatlon with BragO‘ before the latter ‘ .
- left in 1908 to become the Cavendlsh Professor of PhyS1cs at the L |

'_ "_'_Umvel sity of Leeds PRSI

; ;-lfrlends, m th1s perlod together each made ma;;or contrlbutlons to-
' the physms of rad1o actwe substances Inlater years when Nadsen
' __v131ted England he r enewedﬁns fr1endsh1p and 1ndeed stayed W1th

LI Sty

W H Bragg began in Adelalde his stud1es of 1ad10

'actn?fty and :x—rays that started ‘him. on hrs dlstmgulshed life as a.

R o thSlClSt In 1912 Blagg publlshed his book "Studles in Radm
- .Actnuty" and recounts in his first chapterfhow h1s»1nterest in these L

'.phenomena was stlmulated by the task of preparmg the Pres1dent1al -

. P
Address to the Physms Sect1on of. what was then known as the

o

’Madsen and Bragg became close personal and llfe loncr o

| -Australasmn Assomatmn for -the Advancement of Smence Thls he _' =




e These were the earhest days of the growmg knowledge_
‘ 'of rad1oact1v1ty, the nature of ‘the’ rad1at1ons from radmactwe C '
substances, of x—rays, and of the electron. Bragg says he- "was

encouraged t6 review the researches of Lenard on the passage of

- cathode rays through matter, the Work of J. J . Thomson on the’
electron and the propert1es of the new radiations- -which had been
_,.1nvest1gated by Becqueral, the Curles, Rutherford and others“ ek

L

- -

e ', There Was, at that time cons1derab1e doubt as to whether
; the it rays from radmactwe substances and X-rays were of the same
ature as the N partlcle and the. /’ partlcle. Bragg’s earhest

\ » O - - - pubhcatmns in 1904 were: concerned with- the propert1es of e part1cles.
\ : S ,The expenmental work in Ade1a1de in Wthh Bragg and Madsen S
3 R collaborated was concerned W1th the nature and dlstmgulshmg

N - features of these d1fferent radxatmns o ST A
. . . . . ‘-‘. - .,-' : v _.'”,-.-...‘-.,_.__... EE

i - R R - Even three Weeks before he d1ed Madsen 8 memory of

‘ - 'then in hosp1ta1 he recounted to mehis rememberances of early

N . 1ne1dents in this assoclatmn It must have been.not long ¢ after _
‘i i E Co -Madsen 101ned the staff that Bragg brought to his notice some of the

| ipubhshed papers of. Ernest Rutherford, presumably those in wh;ch

g o S Madsen told me that on arrlval in Adelaxde he was.

I . " _
LR e e e -

‘ the Professor S study Bragg came there one day and presented
these pubhcatmns -and asked Madsen to read them.’ Bragg told:
.Madsen that he had 1deas as'{o how the )expenments descr1bed

T inight be imp

e S procedure to write-to. Rutherford and this Bragg d1d Accordmg to

‘ Madsen', s story and as m1ght well be expected he recewed a very

this penod Wlth Ww. H _Bragg in Adelalde wa.s qu1te cléar and, whlle o T

| ',Rutherford had descnbed his earlx,T Work on rad1oact1ve substances _

3roved and extended and he wondered if: Rutherfmd would‘"":l'
mind h1s do1ng S0. Bragg and Madsen agreed that, it would be br oper' N

g1ven a very small roon (wh1ch He shared w1th the cleane:t) opp051te ai



o 1nd1fference of the x-—ray to electrlc and magnetm forces The ]omt ’

'_ of the scattermg of & partmles by matter and this worlc was pubhshed L ”

and Bragg was ev;Ldently ina posmon to know of Rutherford's 1deas .

. ether-pulse theory to: account for the propertles of X-rays: Bragg T

' in the Ph1losoph1ca1 Magazme in 1909.. It was about thlS perlod :

as well as of Madsen s expenmental work

.make Rutherford aware. of the work m Adela1de Bragg s 1etter

o hlS theory K.nowmg that you were workmg away at thls and

About that trme SII‘ George Stokes had put, forward h1s'_-

had consxlerable doubts as to the vahdzty of this 1dea and advanced,
hlS neutral- ~pair theory which a.ccounted for, 1n his VlEW, the

work of Bragg and Madsen was concerned with the eluc1dat10n of

th1sprob1em , o T G SRR
When Bragg went to Leeds he began a regular o

correspondence wrth Madsen 'Wthh 1s of intense interest to the

h1story of sc1ence of that tnne One part of th1s is worth a mentmn

Madsen had already begun the exper1menta1 1nvest1gat10n

that Rutherford began his con51derat1on of the structure of the atom

TS . . P . Lo -

_ In a letter o Madsen frorn Leeds in March 1909 there
Cisa passage wh1ch refers to tlns and to the steps that Bragg took to

contams the follow,mg passage

» vHow do you 11ke Rutherford's new atom? The 51tuat1on I S

o 1s rath T funny now. Crowther and Barkla were just now L

- argu,mg in the Phil. Mag.- -about . the x—ray scattermﬂ' and its -‘:-'-

i relatzon to J J.'s theory and Rutherford brmgs forwald &
theory which’ cuts the ground from under the feet ef all of _ ‘
thern 1f it is true Rutherford's theory touches your 3 ray_ : . .' . 1
work very nearly and 1ndeed the law of scattermg of the

/’ partlcle is very much to be determmed in 01 der to test




- havmg your last letter- explammg what yoii had got I

o you. He 1s a very generous chap and always ready to grve -

thought 1t best to, show jit-to- Rutherford I think-if he went. -
‘J::;.at it hatd he w0u1d with all his OppOrtunltleS get ahead of

' everyone all he ¢an so I thought that if I told Rutherford
' _ exactly what you were domg and ‘had dOne , he would take you
© in, so to speak Your results agree W1th h1s theory very . -
----_i__':;well and you will seg. in, his paper that he has made spec1a1
K ‘.'reference to what you have pubhshe '''''

: '_ In the Phllosophlcal Magazme for May 1911 Rutherford

. pubhshed hlS famous paper on. "The Scattermg of the Aand /’ particles -
: .by Matter and the Structure of"the Atom" ‘

£
L

Rutherford's postulate that the atom consxsted of a .. ..
central nucleus surrounded by o sphere of electrlﬁcatwn" of e
"opp051te sign 1ed h1m o calculate the d1str1but10n with angle of the |
‘ a& and o parhcles scattered by 2. s1ng1e atomic encOunter The .
'very accurate expenments of Geiger and Marsden completely .

: ;" conﬁrmed thls theory As Rutherford pomted out the law of scattermg

L should apply equally for the A rays. Experlments by Crowther in-

England and by Madsen in Adelaide were relevant in this cOnnectlon

' "but in ‘neither case d1d these sc1entlsts have the beneflt of the theory |

to a1d in the demgn of the1r experlments Rutherford bel1eved the.

: work. of both to support h1s theory but called for :Eurther experlmental
o tests ‘

Coon

- The WOI‘k of Bragg and Madsen in Adelalde was in the '

S 'front lme of experlmental 1nvest1gat10n of. these phenomena at that
_'t1me In 1907 Madsen was awarded his D. Sc. by the Un1vers1ty of

Adela1de for the the51s entitled. "The Tonisation of Gases after thelr L

Removal fr om the Influence of the Iomsmg Agent" His exammers, o

" --.-'-;---Professors T..R Lyle and d. A Pollock of Melhourne, deemed th1s

. . o - L - R R
e ot . P . + . Tt




‘The substauce of thls paper was pubhshed in the Transactlons and
Proceedmgs of the Royal Soclety of South Austraha in 1908.

| - Tt is. characteristic of Madsen 'that in. seeking the
' approval of the Umvers1ty t'or the sub]ect of his the51s he said in -
: 'wrltmg "1 WlSh it to be clearly understood that I am mdebted fo .
,Professor Bragg for the suggestion of the sub:ect of*the thesis and
o for many, valuable suggestlons durmg the course of the work."
‘ , Madsen was destmed not to contmue his researches in -
rad1oact1v1ty and on i:he electron In the early part of the 20th century
- Adelalde was separated by a great gap from the active centres of o
: research in Englaud Letters and pubhcatmns {ook a long, time to
3 ‘arrlve and even Bragg s volummous and frlendly correspondence '

~

1th Madsen WS not an adequate brldge. .

, ' Thus, although Madseu was, at that trme on the
threshhold of bemg one of the lea.dmg workers partlcularly ‘as to the
nature -of - rays, he a’bandoned these researches when he Went to”
'Sydney Th1s was perhaps meutable and leoked at in retrospect

| ‘and partlcularly from the pomt of" V1ew -of hlS later contnbutlons to

: sc1ence in- Austraha, -not’ altogether to be regretted

oo o In Adelalde Madsen was already begmmng to turn h1s -
. attentron to the teachmg of engmeermg and th1s became hlS absorbmer
preoccupatlon when he took up his new post of Lecturer in the.
Department of Engmeermg 1n his old Un1ver31ty of Sydney m March
1809, . S R
, The Engmeermg School had been estabhshed in 1881
‘w1th the appomtment of. W H. ‘Warren as Lecturer and later as the

first Professor of Enemeermg in 1884 When Madsen retur ned the

- . .
i B . Y




."‘ school was already of cons1derable szze W1th some 90 to 100
. under graduates In thls raprdly developing department he obv1ously
- played a leadlng role in the progress of the teachmg of electr1cal

: engmeermg as is clear from his promotmon to A351stant Professor L .
m 1912 ‘and to fll Professor in 1920 Madsen thereby became the ,- .
T flrst Professor of Electrrcal Engmeermg in any Austrahan Un1vers1ty

" *Dr. D. M. Myers has contrxbuted the followmg account of Madsen s.

“ ~' resourcefullness in bu11d1ng up hrs new department

RN

o ST ;
"In th1s capacrty, Madsen refused to accept the low level of
- fmance as an excuse for 1nact1v1ty in research and he set about -
: ‘-.‘-estabhshmg in his department the research act1v1t1es Wwhich
. were to, develop ina spectacular manner for years to come.. A
' -facet.of. s character which endeared h1m to his colleagues was, -~ I
. his determmatmn to provrde them with the facrhtles they needed T o
. ‘ in sp1te of form1dable f1nanc1al and other obstacles. Much of -
o .the soph1st1cated equ1pment developed in his department had '
T its or1g1ns in 'Madsen's junk heap' a remark.able collectlon of ' " 4
"scrap machmery and components .which had been begged S
' _borrowed or stolen from 4. varlety of sources.’ Ia stock—taklng
_.had ever. been requlred it would have been an audltor 'S nlghtmare |
. as the only record was in the ample t‘111ng system of Madsen §- —-f N
- m1nd On- many occasions he proceeded unerrmgly through tlie
| vaults of h1s department to find JllSt the' prece of equ1pment needed """"

- to, f111 an urgent need and it is 1mpossub1e to over-est1mate the PR _
_savmg ‘in time and labour resultmg from- lns propen31ty for »j TR,

_co_llectir_lg_ m o o ,'7 UL f L.
L | A further contemporary plcture of the Madsen of thls SO
perlod 1s grven by the followmg extract from the Engmeermg Year L
Bookof 1926 e - o e L _,'_-w .




"It was not unt11 the begmnmg of Th1rd Year that we met
Professor Madsen and his subject of Electrical Engmeermg, [ S
whrch is- 1ather a pity, as ‘his unt1r1ng energy was what really - IR
. instilled, into dur mmds the. tiue idea of efficient work. Heis. =~ | .o
.one of the bus1est men if the School and c0nsequent1y one of Lo
L ‘the. hardest to f1nd when you want hun always conferrmg wrth
S h o mechamcs or contractors, 1nspect1ng St. Paul's Oval orata-

meetmg Yet h1s 1ectures are. more effectwe than any- others
-we get, due probably to his clear and conc1se 1dea of the usual
pztfalls for young students of electrlclty and the savmg grace of - o~
f1rst prmcnples as opposed to details. A regular bogey-man |
" at exam. tirnes,, Jhe demands a very high standard from his.
_ "studes" - -and usually gets it. To h1m alone, we- owe Whatever
shght conceptron we have of theﬁmportanceof filthy lucre and o

"corsts" in engmeermg undertalungs

Professor Madsen is chrefly noted for a qu1te dlstmctlve
ga1t dhd for a small cardboard case, wh:rch ever ‘and anon is .
brought forth from the depths of his coaf pocket only to -
dlsappear again in the twmklmg of ai eye. 'L '

‘ Flve years after hlS appomtment to Sydney the great
wayx of 1914 -1918 broke out Madsen was appomted aff; Chief - '
. -,I.nstructor and Offlcer Commandmg the Engmeer Officers Trammg
: Sehool at- Rosewlle, New South‘Wales. At the end-of- host111t1es,__the-
ﬁ‘-"Secretary of the Department of Defence, -in w;ntmg to than.k the

- Umvers:Lty for Madsen s serwces, said: = * | o

: tiThis gentleman S h1gh techmcal and professmnal attam- -

ments coupled with the wholehearted energy which he brought to

~bear. on this 1mportant work’ has enabled this depaltment o - O ‘-“
send forward h1ghly tramed Engmeer Offrcers to the front v



NIt was riot until the beginning of ’I‘lnrd Year that we met L
Professor Madsen and his subject of Electncal Engmeermg, —
. ~wh1ch 1s 1ather a pity, as his unt1r1ng energy was what really .
~ instilled 1nto our mmds the true-idea of efflc1ent work. - He is: .
,- - _one of the busmst men in’the School and’ consequently one-of "
. the hardest to fmd When you want him - always conferrmg w1th
' -_mechamcs or contractors, 1nspect1ng St. Paul's Oval or at a...
. 'meetmg Vet his léctures dre more effectlve than any others
“we get, due probably to hig clear and conc1se 1dea of the. usual
pltfalls for young students of electrlclty a,nd the saving grace of
- first pr1n01p1es as opposed to details. A regular bogey man
PR at exam. tlmes, he demands a very high standard from.his -
L "studes ' —.and usually gets 1t To him alone, we owe whatever )

shght conceptlon we ha.ve of the importance of f.11thy lucre and

T
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" -veorsts", 1n engmeermg underta.klngs

\’ Professor Madsen is ch1efly noted for a qu1te d1stmct1ve _ .
. - gait, and for a small cardboa.rd case, which ever and. anon is '
o brought forth from. the depths of his coat pocket only to '
- d1sappear agam m the twmklmg of an eye,"- :

. Five years after his- appOmtment to Sydney the great .

war of 1914~ 1918 broke out. MadseM*appfmted as Chlef

o [’X\ Instructor and Officer Commandmg the Engineer Officérs Trammg o ’
) School at Rosevﬂle, New South Wales At the end of host111tles, the B

Secretary of the Department of Defence, m wr1t1ng to thank the

:_Umver.c.uty. for Madsen s servrces,, sa1d.. Lo

g

"Ttns gentleman s h1gh techmca.l and professmnal attam—- f
ments coupled with the wholehearted energy whlch he brought to .
" "pear on this 1mportant worls has enabled this depa1 tment to B
| _ _send forward hlghly tramed Engmeer Offlcers to the fron

i
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Slr Walter Bassett met Madsen for the flI‘St t1me When ,‘ ‘
he was attached to thlS school he has contr1buted th1s note of hlS :

’

exp erience.

"Followmo" prel1m1nary trammg early in 1915 at the - ‘-

- Englneers Depot in the Domain,. Melbourne, I was fortunate

to be posted for further tralnmg to’ Madsen's Offmers' Trammg
Sohool at that stage in Moore Park Sydney

Madsen made a. splendld Commandant for’ such a School
v "He was well eqmpped as ateacher and made full use of h1s
prowess In addltlon, he was skilful in helpmg us by rnakmg
‘us each in turn take a class for some small. sect1on of work

: wh1le he hstened in and commented When necessary

A 'I‘here wis nothmg of the professmnal "mllltary" man

' about hlm. ' He mamtamed a mlxture off hard d1sc1pl1ne durmg

' work per1ods, and at other tlmes 2 smlhng ease and warm o - P
frlendllness - " A T o S

Apart from school techmcal work he was A t1ger for
regular physmal exer01ses The prmclpal daily exerc1se was
. a pre—breal&ast five m1le run in Moore Park, a run which
' 1neV1tably ended W1th the f1e1d widely spread out, but with.
Madsen hlmself at 36 up near the leaders, and still srmlmg ke

; HM enough developed a well tramed school L

cand one w1th a fine sp1r1t. _

tr It would be true to say that Madsen s greatest natmnal
servme to Austraha was made p0551ble by hlS very actlve co—operatlon
Wlth the Council for Screntﬁlc and Industnal Research after this - .
body was founded by the Commouwealth Government in 192\6 The




/\fhe remamder of his llfe. ' . S R . : ::‘:"

-history of the foundmg of CS]R has been comprehensrvely recorded
elsewhere. ' The need for a natmnal 1ust1tut10n for sczent1flo research
had been mdely d1scussed followmg Federatlon The new
: Commouwealth first set up the Instltute of SCLenoe and Industry, but

w1th wrder powers R o,

. The Counc11 met for the flrst t1me from the 22nd
fo the 25th January, 1926 priox tothe second meetmg, Madsen, _by
"correspondence and d1scuss1on with the Executwe Commlttee of the
- Council, had put forward two proposals and had been given power to
rake prehmmary 1nvest1g;at1ons of these proposals prior. fo reporting.
T to the second meetmg of the Council Wthh ocourred between 23xd and-- S _
, 25th November of that year '

g At that meetmg and subsequently the Councﬂ dlscussed ) _'

-:' the. programme of research to be undertaken and the minutes reveal o _
a wide e.rrayr of proposals largely concerned with the problems of the :
prirhary industries of Australia. However, Madsen as an engmeer - .

. .and physunst had other ideas.

N _ On the 25th November, 1926 e attended a meeting of -

.. the Counc:11 not then bemg a member of 1t and proposed the found.mg . .
of 4 Radlo Research Board and later, at the same meeting, made , "
' proposals for the mamtenance of the standards of weights and measures =

for the Commonwealth These events maxk the begmnmcr of two ma]ori _

: mterests that Madsen pu,rsnﬁ effectively. 1n collaboratron W1th CSIR -
and in-which he mamtamed a very close personal 1nterest throughout

PR
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Engmeers throughout Austraha were consc1ous, in
an enmronment of growing industrial actnnty, of the need for |
properly mamtamed standards of weights and measures and the1r
1nterest was. strmulated by the powers glven to the Commonwealth,

: ‘under 1ts new constrtutmn, to legislate 1n this f1e1d.

, - A11 1ndustr1a1 engmeermg and commermal act1v1t1es, .
- whether these be concerned with the buymg and selhng of goods or . |
land or w:.th engmeermg constructlon and even 1nvolv1ng the simple’
_ transactlons of the grocer and the“butcher 5 depended v1ta11y on -
"proper and accurate measurements. Sclentﬁlc 1nvest1gat1ons are .. ‘
';‘frustrated if measurements made cannot be. mterpreted with accuracy '
throughout the sclentlflc world ' a

ThlS was of course generally understood. The Natlonal

i Physxca‘l'Lahoratory had: been founded in the United ngdom in 1900

‘wh11e the Bur eau of Standards in the’ Un1ted States of Amenca was .
5 founded 1n 1901 The pr1mary guestion in Austraha was whether this-.. AN
country was also in need of a- cOmparable 1nst1tut1on to mamtam the '
- pr1mary standards of mass, length, time and the mu1t1tude of others
L that are derlved from these. - ' ' '

S The hi'story of the events th cleared the way for- i .
o7 act1on to be ta.ken for the mamtena strahan standards of: we1ghts <L
. and measures is complex, the most s1gn1f1cant events are as follows l

N . The flrst was that m the framing of the Sclence and
"'Industry Research Act 1926 the Government had given power to CSIR

< to undertake tthe testmg and standardlsatlon of sclentrflc apparatus o

and 1nstruments and the carrying out of scuentlfzc mvest1gat1ons .
. connected with standard1sat1on of apparatus, maclunery, matenals

“and mstruments used in mdustry" '
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. Thus CSIR had to’ con51der the actmns that it should h
take to fulfll its obhgatmn under th1s Act : '

Secondly, it became clear to the Executlve Commlttee - :
'that the State Governments, h1therto respOnS1ble for the supervzsmn of
.legal measurements, v.ushed some act1on to be -taken. In September - P
' 1936 a conference of Commonwealth and State Ministers resolved thatl R
' 1f the Commonwealth Govern"ment enacted leglslatlon covering the .
--establlshment and maintenance of Commonwealth standards of we1ghts Co
-and measures the States would co- operate fully in regard to the um.form
adoptmn of such standards throughout Austraha.

In 1938, some twelve years after Madsen's 1n1t1al '
) proposals to the Executlve Cornmlttee, pos1t1ve action was poss1b1e, _' .
N Wlth the concurrence of the Mmlster, approval was gwen for the : .
| estabhshment and staffmg of the Natmnal Standards Laboratory
' .Madsen was asked by the Executwe Commlttee of the. CSIR to superv1se
=the construction of the bu1ldmg and the 1n1t1a1 allocatmn of work to. ‘the
" yarious sections of the scientific staff employed and to assist generally
. 'um the development of the whole ‘project. ‘He arranged for the appomtrnent
- ' ~ of heads of sect1ons and orgamsed for them spec1a11st trammg abroad
L "partlcularly at the Nat1ona1 Phys1cal Laboratory at Teddmgton in - _ S
,England. . LT e o L . -
—_ - e D oo E o '
The Executwe Commlttee of CSIR had at that t1me the
- Lpol cy of estabhshmg its laboratorles R wherever. poss1ble ) w:Lthm the

Ny

| _ " gro nds of the Australlan Un1vers1t1es Madsen, ‘through his Un1vers1ty
o connectlons, obtamed on behalf of CSlR, the concurrence of the _
?“Unwersny of Sydney to build its new laboratory m the vrounds of that
- .Un1ver31ty Th1s planning and action was overtaken by the outbreak of
- war 1n 1939.. Indeed some of the senior offlcers sent overseas were at
- the Natmnal Physmal Laboratory in England durmg the early part of
s th‘ewar. L . |

L




_ “The butldmg was. completed in 1939 and the Nat1ona1
o Standards Laboratory begen actwe operatlons But the stress of
war requ1red E: rethmkmg of the 1mmed1ate work for this 1nst1tut10n _
Wlth the considerable growth in the Austrahan mun1t1ons raanufactur- - .
. ing 1ndustry there was & call for a service to th1s industry partmularly
" by -supplying tools and gauges to control the d1mens1ons and accuracy
- of the. mumtmns output As a result jhe National Standards
Laboratory in collaborahon W1th the Mumtmns Supply Laboratories = .
» in Melbourne qulckly expanded emstmg faC111t1es for prov1d1ng this’ R
serv1ce Part1cu1ar1y m the early stages of thls endeavour Madsen, ' _' " iff':' :
as the representatwe of the ExeCutwe Commlttee of CSIR, played an S ;

1mportant role asa sttmulator and a co-ordmator

R L ' When the war ended the staff were able to resume their .
; Ce rlghtful role as originally planned Before many years had passed o . 4
j the Natlonal Standards Laboratory became the custodzan of the 1ega1 - L

standards of physmal measurement for Austraha and W1th the passage:.

of the Natmnal Standards We1ghts and Measures Act and the settmg '
~up of collaboratlve arrangements with the State We1ghts and Measures -

, Author1t1es, the orzgmal concept that Madsen had in presentlng h1s
-ideas to the Executrve COmmlttee of CSIR m 1926 began to be reahsed. .

-

== Ve - .

. Madsen S proposal to the CSIR 1n 1926 that a Radlo
- Research Board be formed to encourage research in the Un1ver51t1es ' _
received the wholehearted support of the Counc11 Madsen's efforts . ;
o in this, dlrectmn were supported by the then Dlrector of Posts and . - S L ‘ E
- T 'I&egraphs and Secretary of the Postmaster General's Department s

f-the Post Offlce 'I‘hrs meant that the Board could get under way and -

' by 1929 had already'appomted its first 1nvest1gators R
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,_bulletms of-the’ CSIR entltled the "Radio Research Board Reports“ ‘-

e its research act1V1t1e§: steady and mcreasmg stream of smentﬁm .
) pubhcatmns began to & pear,?xany of which were pubhshed m spec1al

of Sydney and Melbourne. ‘When th1s work first began, the orlgmal
rad1o broadcastmg system of Australia had not-long come mto emstence

-_of the flrst papers pubhshed under the ausp1ces of the- Board was on
- the. fleld ‘infensity measurements around some of the broadcastmg

' stat:.ons that then were in operatmn (1930)

- located mamly in Melbourne Umvers:d:y

' 'Kennelly In 1925 Appleton and Barnett performed the now famous flrst

~ investigation of the. upper atmosphere and to the sc1ent1sts of the -
" Radio Research Board the opportumty o:E making smnlar mvestlgatmns

‘ measurements of the helghts of the’ Heaviside la.yer over Austraha were _:

Once the Rad1o Research Board had money to support

Support was given 1mt1a11y to research actlvrtles in the Un1vers1t1es

and .as a result there was considerable mterest in the, spac1a1 .
d13tr1but1on of the s:Lgnal strength of the broadcast transmltters ‘One N

" In 1930 the ,1nvest1gat10n of the d1str1but10n of
atmospherlcs angd thunder storm actlwty began wrth these researches

L

: N Another theme WAaS Soon to become one of the prmc1pa1

‘.mterests of the sclentlsts workmg under the Racho Research Board

' Early in the 20th century, as a-result of Marcon1 s successful _
'transmlssmn of racho waves. across the Atlantm, the existence of - L
1on1zed layers in the upper atmosphere was postulated by Heaviside and B

_experlment g1v1ng direct.proof to i me emstence in the upper atmosphere :
_of ionization 1ayers capable of reflectmg rad1o waves, .This experl- )
. ment initiated widespread 1nterest in the use of radio methods for the

'1n the southern hem1sphere had 1mmed1ate appeal The first

'recorded 1n 1930 From then on there gradually developed. comprehens:,ve

studres of the 1omzed layers over Austraha and the effect of these

1
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- layers on. the nature ‘of the down commg s1gnals reflected from them.
These studies were 1mportant for two Teasons. They were of practlcal |
interest to those who hdd the respons1b1hty for the development of
T commumcatwns by 1ad10 over long dlstances but’ they were, in - - l;

: »'“"themselves, of intense interest as prowdmg a means for the measure-
ment of the charactemstws of the upper atmosphere .The level of -

"-. ionization and 1ts var1at10ns w1th t1me were determmed, the pressure

. and température of the atmosphere atthese levels found, and the. ~ 77 - G
- .atmospherlc conshtuents jonized by the sun's radiation 1dent1f1ed o

. New techmques were dewsed for the contlnuous
automatlc observatlon of the changmg cond1t1ons aloft so that by 1939-"j
a consuderable volume of information of th1s nature had accumulated :
‘ _ . The work of the Racho Research Board prmr to the
'-outbreak of war in 1939 contrrbuted consnlerably not only to the :
'knowledge of radio propagatmn in a wide varxety of cond1t10ns but also
- had added to-the knowledge of the upper atmosphere wh1ch was also
" 'being gained in the United ngdom, the United States and elsewhere |
- The Austrahan researches ranked equally with those overseas.

T ThlS, in 1tse1f isa trlbute to Madsen's 1mag1nat1ve
: approach to the possﬂo1ht1es presented by the Radio Research Board 1n

: the encouragement of tlns type of sc1ence for thlS country

- '

However, the presence of the Board had another
' 1mportant effect on the drowth of Austrahan smence Although it was
the practlce a.fter a, time of the Board to employ some full time scientific .
'leaders the Board devoted its funds ma1nly to the support of the resedarch .
: workers of the electrlcal engmeermg and physms departments of the -
Un1ver51t1es It became possxble for those students w:xshmcr to under- '
take post graduate studles to'do so in the fields of mterest to the Radm




' ,.'.Research Boa1 d. Many sclentlsts now ia pr0m1nent posmons 1n o
" the Universities ot Austraha, in CSIRO, in the departments of *
' Government such as that of Civil Av1at10n and in private 1ndustry,' -
damed then- 1mt1a1 exper1ence as research sc1entlsts through the |
. help gwen by th1s Board Madsen, as Cha1rman and h1s assoc1ates e
through the f1nanc1a1 aid contmumg year by year g:wen to the
- Unlver31t1es at a tnne wheh research funds were otherw1se very
' 11m1ted created 11ve1y ‘schools of upper atmosphere geophysms and
' _rad1o sc:.ence "This was in fact Madsen's. or1g1na1 objective and '
" he fortunately 11ved to see the extraordmary 1nf1uence it had on -
'Austrahan physws ' o

I}

In the Unwersmr of Sydney 1t was the Department
" of, Electncal Engmeerlng that became the: centre of the researches ,

had the1r 1aborator1es to house ‘their. equ1pment and the students o

' supported by the Board Madsen‘s personal 1nf1uence was cons1derab1e .. '

. ' for he not only had an 1ntunat"evkr§3 dge of the programme but
) exerted his skill {o assist his collsagues.’ Although his senior
: colleagues were respons1b1e for 1n1t1atmg and carrymg out the1r own
researches Madsen throughout contmued his mteres‘s: and afforded
' them h1s actlve ass1stance. 3 ' '
W1th the outbreak of war in 1939 the ‘scene of
ecesszty changed Although many of those concerned with these

| 'researches were dwerted to other work, the Board successfully
--i.developed 1ts act1v1t1es to be of value to the f1ght1ng serv1ces Under
- .war time conchtmns radio commumcatmns became of paramount
: mgmﬁcance ancht was 0f v;tal mterest to the flghtmg serv1ces to " _
B . be able to foretell the COndl‘thHS for successiul- racho commumcatmns

o par.tmularly when th1s had to occux over areas of the globe occupled

" by the enemy.

N
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Resear ch Board ,Many sc1ent1sts now: m prormnent posmons 1n
_the Universities of Austraha, in CSIRO, in the departments of
.Government such as that of Civil Av1at1on and in prlvate industry,

e b ————

gamed the1r 1111t1al experlence as research scientists through the . ~ L

-
e K

: E help g1ven by thls Boald Madsen, as Cha1rman and his’ assoc:ates ’
- through the fmanmal aid contmumg year by year given to the - : " ) R |-
: Un1vers1t1es at a time when research funds were otherwme very o .
P 11m1ted created lively schools of upper atmosphere geophysms and
radlo sc1ence This was .in fact Madsen's 0r1g1na1 objectwe and
: he fortunately 11ved to see’ the extraordmary mfluence it had on -
T Austrahan phys1cs ‘ '
n the ‘Umvermty of Sydney it was the Department
§ .of Electncal Engmeermg that became the centre of the researches
. fmanced by the Board. Here the semor members of the Board’s sta'ff
. ‘had the1r laboratorles to house their. equs.pment and the students
L supported by the Board Madsen‘s personal 1nf1uence was con51derable ' _ ]
" for he not onl;r had an intimate knowledge of the programme put - - JUVEN ¢
,exerted h1s skill o ass1st his colleagues Although h1s semor - o o ; :
_ colleagies were responsfole for 1n1t1atmg and carrying out their own PR . : -_';1.‘
; researches Madsen throughout contmued his’ mterest and afforded '

them his actlve asmstance.

. Wlth the outbreak of war in 1939 the scene of | B
--necessu:y changed Although many of those concerned w1th these S 'l b
researches were d1verted to other work the Board successfully . '
developed its act1v1t1es to be of value to ‘the f1ght1ng servmes Under
" _war i time cond1t1ons radio commumcatmns became of paramount
szgmfrcance and it was of vztal mterest to the flghtmg serv1ces to

‘ ' be able io foretell the cond1t1ons for successful radio cornmumcatlons ~
parttcularly when th1s had to. occur over areas of the globe occupled

A by the enemy.
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g 'I‘he Radlo Research Board created an Austrahan centre
for the for ecastmg of rad1o cornmumcatlons conchtrons. ‘This centre, S
 based prmclpally on Sydney Umvers1ty, collaborated w1th similar ‘
: ‘groups in the United States and . England and throughout the war pro-
v1ded 1mportant ddta of th1s nature to the flghtmg serv1ces.

At the termination of host111t1es the Board resumed 1ts s

: .-..,peace time role of supportmg Un1vers1ty physws and electrlcal

N :engmeermo' and th1s st111 contmues " With the- mcreasmg f:mances .:. e
R made avallable to it the CSIRO by the Postmaster-General'

' Department the Overseas Telecommumcatmns Comm1ss1on and the

. Austrahan Broadcastmg Control Board 1t became p0351b1e to support’

a W1de range of researches in many of the Un1versxt1es of Australia.

Today grants are glven to the ma]orlty of the Austrahan Un1vers1t1es ".

and the varlety of- research mvestlgatron has 1ncreased w1th a

correspondlng output of valuable sclent1f1c results

Throughout the pre-war perlod durmg the perlod of

host111t1es and for many years afterwards Madsen contmued hlS role o

' ‘as Chairman of the Board and as an. enthusmstlc st1mu1ator of
Umvers:rty research through the Board's agency

R . .‘ o The 1mportance of Austrahan contr1but1ons to rad1o and
" / - . upper atmosphere research were recogmsed when the- Internatlonal
o Umon of Radio Sclence held its 10th General Assembly at Sydney
e _Umversrty in-1952. Madsen was elected President of URSL for thls -
meetmg and this was certamly a comphment to him smce it was .

. the ﬁrst t1me that an Internatlonal Umon had met in this count1Y
L. F .

. The secret development of radar.in Great ‘Britain and the_‘ -
L v1tal part it played in the air defence of that country is one of the
great stories of ‘the 1ast war 'I‘he full story of radar research and
_— development in Austraha and its use in the south west Pa01f1c area
of operatlons has not yet-been pubhshed when it is Madsen w1ll
hgure asa pr1nc1pal leader m th1s effort '

¥
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‘The 1dea of using the reflectlon of rad1o waves from a1rcraft to " -
‘detect the1r p1 eSence in the sky approaching Great Br1ta1n was an O
adaptatmn to this purpose of the techmques Wthh had been s0 )
/.successfully used in upper atmosphere rad1o sclence As a result of

' ‘the" experience- -of the sc1ent1sts of the Rad1o Research Board there

were many in this. country. capable of taklng up these stud1es when the _ L

o war- tl_rne need arose..

In February 1939 the Unlted ngdom __(_.?_r_overnment 1nV1ted
i Austraha to share 1ts secret knowledge of R.D. F. -which became known
’ later as radar.. When this 1nv1tatlon arrlved it Was to Madsen that the

Executlve Committee of CSIR turned for adv1ce and help In consultat— ‘

‘ion w1th the Government and the leaders of the fighting services, it
was decided ithat CSIR should set up the, Radlophysms Adwsory Board '
S to bring about a proper contact between the scientists and the serv1ces
and to be responsrble for recommendmg the prmc1pa1 det.‘.lSlOnS regardmg
research development and productron Madsen was, 1nv1ted to be. 1ts
first cha1rman \

The need for a spec1a1 secret rad1o laboratory 1mmed1ately

O became ev1dent and 1t was Madsen who proposed that thlS be built as
- an add1t10na1 wing to the partlally comoleted bu11d1ng of the Natlonal

b Standards Laboratory in the grounds of Sydney Un1vers1ty Indeed

under the impact of the urgency of war thls laboratory, which became
) " known as the D1v151on of Radmphysms ‘of CSIR was completed before ‘
S Fits s1ster_ mstxtutlon the National Standards Laboratory '
The sc1ent1sts of this Laboratory played a COl‘lSplCU.OllS palt
: throughout the wat in the development of the spec1a1 radar systems
to meet the needs of the fighting- services in'this theatre of- operatmns .
Through the Rad1ophy51cs Advisory Board, and to safeguard the secrecy
| of these act1v1t1es, arrangements were made w1th the Postmaster-

General's Department for the productlon of radar equ1pment for

; servme use..




i As the war progressed although secrecy was st111‘ ' 7

mamtamed 2, widening c1rc1e of sc1entlsts, engmeers and industrial * -

- firms were brought mto this effort and as 2 result a con51derab1e ‘

' number and a w1de varlety of spec1a11sed equ1pment was des1gned : '_ 3 T
and produced ' ‘ ' ' ' | o

Wlth the arrlval of the US forces in Austraha, and
' partmularly When the Japanese campalgn in the Coral Sea began s
attention was turned to ‘the des1gn of portable air warnmg equ1pment
: su1table for the very mobile operatlons that ultn:nately tock the
Amemcan and Austrahan forces from New Gumea to the north of theA o
-area and ultnnately to Japan Many sets of the light We1ght air
-warnmg equlpment were made They werg manned prmcnpally by

' the personnel of the Royal Austrahan Air Force and played a °
conspicuous part in the northward 1s1and ‘hopping advances under
General MacArthur S S . L .

" These were extremely strenuOus days for Madsen
since, as chairman of the Radrophysxcs Board, partlcularly in the
.early phages of these operatmns,_he had the d1rect responsﬂnhty to

- see to it that the ideas of the s01ent1f1c staff were properly ahgned to
: the needs of the fighting serv1ces and moreover, that productlon
arrangements to supply the servmes ‘with equlpment were adequate

T

Nelther of these requlrements were part1cu1ar1y easy

I-Ie remgned as Chalrman of the Rad1ophysms
) _'Admsory Board in'1942 when it Became evident that it was the
' product:.on of equlpment rather than sc:1ent1f1c research that was of
paramount 1mportance to the services. ‘
e o It was Madsen who concewed the need for the
closest poss:Lble liaison between Australla, Great Britain and the

Un1ted States, He went overseas on several occagions to initiate e

" a very comprehensive 'iia,is_onl arrangement that-was to bring about. .
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‘ _'the exchanfre of :mformatlon essentlal to progress iri war time
science at a time when th1s was the only method of exchangmg
s01ent1f1c and techmcal knowledge.

' Madsen's enthusiasm for the part Australia.could. - -
play in the sc1ent1f1c war effort commanded respect overseas I-Ie B
renewed his, past personal fr1endsh1p with W, . H.- Bragg and met : RN
many ‘of the leaders of the Br1t1sh radar effort In partxcular, o EE g
N since he and Tizard were of such 51m11ar personal1t1es, Jthey ' ' o
becarne firin and close friends s'eeing rauch of one another in-the
Athenaeum 1n London He was shown most of what was, ‘oemg done
©in Br1ta1n and arranged for 1nte111gence of thls great effort to.be -
ava1lab1e to his colleagues in- Austraha .
E T Snmlarly, w1th the help of the Austrahan
" Minister, R G Casey in Washmgton he. estabhshed @ close
' liaison between the U.S. A, and Austraha. HJ.S anxiety about the
: -situation in Singapore letl him to initiafe active support there from |
' AuStralia 'I‘h1s was Cut short by the Japanese 1nvasmn of that part
of the World. By good fortune he left Honolulu onlyr a few hours _ -
: before the Japanese attack .‘5'-‘ A ST IR R \

N

,Ef.

When the.war ended Madsen's desire still further '

e

-, to support research in the Universities did not by any means abate

In 1944 be, concelved the- idea of forming’ another body to support .
research; this time pr1nc1pally in the field of electncal engmeermg
¥ He SOught and obtamed the co—operatlon of the Electrlcal Supply . __ N ;
o : Assoclatlon of Austraha, an Assomatmn representatwe of all the o
L ',‘power generating: author1t1es throughout the Commonwealth Th1s
"Assoc1at1on promded the necessary. finance to stupport an Electmcal
Research Board which was founded and began work in 1944 . A

Although of more recent or1gm than the Radlo Research Board the.




21
-_Electncal Kesearch Board has been able greatl}r to stlmulate research

' in many f1elds in a number of Universities.. - . . N

Madsen s success as a Professor of Electncal Engmeermg |
ean be attributed mamly to his.firm belief that progress in electrical
. engifieering had its origin in phys1cs, a veiw not always held by engmeers
‘ at the time of his appomtment This is amply shown by his contmumg o “
L interest in the physics of the upper atmosphere which he descnbed 1n the
Unlver51ty of Queensland's Macrossan lecture in 1935 and i 1n the emphasrs
he placed on the need for the sc1entlsts of the Natmnal Standards Laboratory'

- to devote a corzsa.derable proportmn of their time to research.

_ He mamtamed a contmumg 1nterest in the 11fe of sc1ent1f1c
soc1et1es he was a Fellow of the- Instltutmn of Engineers, Austraha, and -
| of the ‘Institute of Physms (Austrahan Branch) I-Ie was Pre51dent of the "
- . latter body in 1945 and Cha1rman of the Austrahan Nat10na1 Research '
Council in the same year. Madsen was elected a Fellow of the Atstralian
. Academy of Sc1ence 1n 1954 shortly after the founding of that bod;,r He -
' regularly attended the congresses of ANZAAS., .' S

In add1t10n to all h1s other act1V1t1es 1n association with CSIRO
' he served as a member of the Advisory Counc11 from 1949 to 1855 and
was a member of the N S. W State Commzttee _ o p

Madsen ret1red from hlS Cha.tr in the Umversﬂ:y of Sydney in -
4:7"(1949 at the age of 70; he had served much longer than usual to mamtam
" his act1v1t1es during the penod of the war and for some years thereafter
. He was Dean of Engineering in 1942; Chairman of the Professomal Board
‘anda Fellow of the Senate of the University. When he retired after just

on 50 years service to hlS Umversﬂ:y he was made a Professor Emerltus. _

The award to Madsen by hlS own Unlversﬁy of an honorary L
'_ Doctor of Sc1ence degl ee gave h1m enormous. satlsfactmn Dr C

McDonald on tlus occasion made the followmg remarks:

| _ "The con;ferrmg of an honorary degree on-a man of distinction
1s always a happy occas1on, but when the rec1p1ent isan alumnus |
of the Un1ve1 sity which' grants it, the honour falls oh him with
greater grace, for the University, though a loving mother, demands L
v the most rigid standards of achmvement from her own children."




" mamtammg this connectmn until not- many years before his death -"\;:'. .

"In Sydney Un1vers1ty, as the flI‘St Professor of Electrlcal

22 ot o

S I-Ie 1mmed1ate1y ]Oll’led the board of ohrectors of
an 1rnportant compamr concerned in the manufacture of commun1catmns

equ1pment and he became very active in-the company s 1nterests,

HlS efforts in the 1nterests of scmnce and oi ;‘ e ‘ )

.7 : Austraha were recocrn1sed by the award to him of a kmghthood by
- His Ma]esty the ng in 1941. ' C

Madsen started his career m Ade1a1de by makmg

" d1st1ng'u1shed pe1 sonal contributions to the early studles of the L K
structure of the atom and radloactnn.ty In other c:.rcumstances, 1f
“he had been 11vmg 1n England for example, he m1ght well have
. contmued th1s work and joined the ranks of the atom1c phys1c1sts
'_ 'I‘o follow thrs career with distinetion in Austraha 1n 1909 was.’

clearly almost 1mposs1b1e, the pace set by Rutherford and others

-was too fast to per1n1t anyone 11v1ng so far away as Austraha to L
'.,;Pal‘tlc.lpate . : . :

Whether or not Madsen made a dehberate dec151on _

to abandon thlS life of personal research cannot now be dec1ded but’

- for a man of his character it is not 1mprobab1e that he saw 1n the -

Urnver51ty of Sydney an- imiediate opportumty of a d1fferent klnd
At the University the- -electrical engmeermg department was there

fo be attended to and Madsen threw himself into this wrth enthus1asm

Eng:meermg, he bu11t up a chstmgulshed department in that subject
" His energetrc mterest 1n sc1ent1f1c affans was

-

not SB.tleled by the Umversﬁ:y scene. By 1926 his abilities as a -

'.deterrnmed planner and adm1n1strator had matured. Many .of hls

closest frlends were mvolved with the new Counc1l for Sclentlfm o

‘-'.and Industr1a1 Research and through this. bodyr Madsen saw the




' opportumty to play h1s part iha Wlder natlonal scene. He was the
‘ereator and mentor of Austraha' Natlonal Standards Laboratory

' Unlver51ty research in upper atmosphere geophysics. and radlo

'_ further advances partrcularly in radio astronomy Through the
‘Electrlcal Research Board he encouraged further-res’earch in the

- .sc-ientificanalysis_,

‘ -23-.

and its assoc1ated ac-t1v1t1es His Radio. Research Board brought

science to 1ts present high level and laid the” firm foundatron for

‘\aIadsen s whole l:fe was dedlcated to science and engmeermg..

'__Unrversrtles s SR e g

‘Even his opponents Wwho feared his determ1nat1on, d1plornatrc skill
- and enormous energy never attrlbuted any other motive to him ‘than .

that of wantlng to further the progress of sclence in the way that he '

‘ felt 1t Should 0'0

‘ ) . ' -2

. He ser ved h1s country in the f1rst world war in the trarnmg ’

- of army engmeers and made a much wrder contr1but1on 1n ‘the second

war through. hlS actrve cha1rmansh1p of the Radrophysms AdVlSOI‘Y "

- "Board

4 He was a keen tenms player and for many years he - _ B

o rela.xed by beach frshrng on the south coast of New South Wales It .

was here that he took his youhg family and later went w1th close frlends.

" 'He dehghted to expound his- theories of t1me and tlde to account for
: good.or bad catches. Beach flshmg had : in his Yiew to be. sub]ect to

At h1s home in Rosevﬂle he’ had an excellent wcrkshop

" --Where in his 11m1ted spare tlme, he practlsed the craft of hls ‘

he admlred the Sk.l.].lS of these , the craft that supported more -

_sophlstlcated engmeermg. -




-

Desplte his boundless energy and devotlon to the cause -

of- sclence his lHome became a focal pomt for the mdespread CooT

. famlly of which he was a mernber. They, and many other close .

" ‘ fr1ends, regularly en]oyed the warmth of his hospltallty, and he
was never too busy to give adv1ce and gu1dance to those who sought
1t even on matters far. from the realms of smence His. loyalty
to his fr1ends and colleagues was perhaps the foremost of h1s many,l_. :
"human attrlbutes ' Lo »

K

He attracted close personal alleglan\cr:e from those who

found him. stlrmrlatmg and encouragmg. Their achlevements he

N rehshed and admlred and. were. of. 1mportance to him but he was

not much concerned “with those who were not of th15 group - His o R

strength was that in all ‘his endeavours he had clearly planned
: obJectzves wh1ch he followed with determ1nat1on and skill. -

In his laist days when it was ev1dent to h1m that hlS t1me

- had explred he assmted others :m the 1mportant task of record.mg

the lustory of those act1v1t1es in Wthh he and his colleagues had
'played a d1rect part over SO many years - When he died few of
' -~'_those of his contemporarles remamed who had passed wfth h1m

) jthrough the seVenty years of initial growith of scientific: research

i phys1cs and engmeermg m this country. ‘His’ passmg certamly
_ marked the end of an epoch in the hlstory of Austrahan Sclience.




Fa

PUEJL’ICAT-';ONS.; N

WH BmgandJPV Ma.dsen-';-‘ P
-"The Quality of the Secondary Ionlzatlon due tolg Rays" .
Trans. Royal Somety of South Austraha. 31 300 1906/07

-_2 ‘”“‘W I-I B1agg and J P. V. Madsen ' '
: ' . 1"An Experimental Investxgatlon of the Nature of

‘ & Rays, No. 1" .
Trans Royal Soclety of South Austraha. 32 1 1908

. \ o
3 J P. V Madsen ' ' '
e "The lonization Remaining in Gases after. Removal of
the Influence of the Ionizing Agent'.
Tra.ns Royal Socmty of South Australia. 32, 12, 1909

- W H. Bragg andJ P, V Madsen .
oo MAn Experlmental Investlgahon of the Nature of
~. ' ¥Rays No. 1"
Phﬂ Mag Vol 15, 663 1908

W H. Bragg and 1.P. V Madsen A Co
' "The Quality of the Secondary Iomzatmn due to K?  Rays"
Phll Ma.g 16 692, 1908 - o
- B, W.H Bragg and-J. B. V Ma.dsen ‘ '
e " MAn Experlmental Investlgatlon of the Na’cure of
S & Rays No. 2" ' - :
Ph11. Mag. Vol. 16 .918, 1908

AP ‘V Madsen ' U
" "Secondary. B'Radlatmn" .
Phll Ma,g 1'7 423 1909

’
J. ? V. ‘Madsen

T ivmpe s::attefmg of the ,6’ Rays of- Radlum"
- Phil. Mag. 18,7909, 1809, |

'

."‘-JPV Madsen s
- : "Austrahan Standards" B T
Trans Inst Eng Aust 9, 91 192.8

J P.V. Madsen ' o -
-"The Ionosphere and its Inﬂuenc:e ‘upon the Propagatmn _
.of Radio Waves" : .
Macrossan Lectures, Unwers:.ty of Queensland 1935.

P RVE

A




_On the.o sorphon of alph “rays, i A . Dec 1904
.":_"t'ne \,lqssﬁuuhon of ihe alpha mys ﬁom L e e

hE On fhe lO"H"'ClI’lon rurve o{" rc:dtum _ W H Bl‘ﬂgg.- A Kleemcln, Phll MGQ
REETIATE Dec 1904

W gt Tf-Brugg, R Kleeman, Ph1| Mug. :
N cmd their less, of rcmge in; pussmg, ; s S :
- fhrough vcunous ufoms cmd molecules LT

alphct"parmle upon ’rhe stoppmg
bsfunc ‘thrdugh ‘Wh




. 'The |on|zahon remmmng in gases
"""-..aFfel removal from’ the mfluence of
fhe lomzmg c:geni' ' :

i), . Secondury gamma rudmhon PSRRI -'

meéhng_. The: Royul lnsi'-stuhon,
.Jcm. 27 l‘?ll :

W H T v, Ma.ds
Phi il Maé%': October 19 f?_ B




' oé:t""a "1909
Dec 12 |9Q_9




John Murl’ugh Macrosscn lecture l950”'j‘,-
ull‘ Kerr Grqnt ' ’

ir'_'_'J ' P.V Madsen

- PV, Mac[sen, The Instltution S
“of: Engmeers, Ausr., Puper no. 4
‘-lVol ,,tx, 1928:° T

..‘ohn Murfagh Mccrosscm iecture l9§5 -
J.P. V. Madsen T | |




'-The. In Iuence of.rhe Eqrfh STMngehL.. on'| '_ L
Polarlzuhon of Sky. \Navcs TR e
T W G, Buker Y

A Prelmmury lnveshgcmon o chlng |n New South Wales iR
AL L Green . C




"On the Rotahon of,the Plan of,Pol zation oFLong o ‘.

AL ‘G.re.en
H B Wood

: m',S‘ E: Aus’rraliu at 200 Kllocycles per sacond
SR G, H.  Munro -
A L Green

< DYF, Mali‘yn
" H.B. Wood '

F !‘Aqrt);n

g _.The Chcquc’renshcs of DOWnconung Radlo ches
Ly 'D f;:Martyn R T

Afmospheruc lnterference w:l'h Recephon
','W Ji Wark




Iy < of Mughei’o-lomc Theory of Wave Propaguﬂon
; :_by Meuns of Conformal’ Represen'rahon ey
VL A, Bculey o

DISPEI’SIOH cmd Absorphon Curves for Radw Wave

‘_Propugc:hon in the lonosphere uccordmg to Ihe R

3y "Mcgneto-—lomc Theory o
’ D.F. Multyn R

- ?A Tempercture Compensnted Dynatron Osclllutor of ngh
Freque.ncy Stability. - ; RS
PR H P1dclmg'ron

: The Amphﬁcqhon OF El‘ogrnmme Trun5| el
- Recewers )
G Bu1|d3|

-Mulh-—Range Push Pull Thermtouc Volfmef”i N
: G Budden

‘ he Geographlcul Soluhon oF S1mp'|e quaﬂeinuned o
*_Clrcuﬂ's . L : R '
I € Bmider .' o

; Suppressbn Type Ve
' J H Plddmgton

c.i‘ nql r
W a0
TR _.Bp_swd '

. Sources of. Atmosphencs Over the Tasmon Sea
CRUWG Boswell : e




. (confd )

i 7’:;.:"”Report No. u 19387

. Roport No. 12, '|937

o (a) The Polunsuhon of Rc:d |o Echoes
! J H Plddlngfon T‘. BRI

The Des:gn ‘of-:an r\utomahc Varmble—Frequency
; Rud:o 'Trunsmlﬂer wn'h Aufomahcully Tuned Recewer

,;Reporf No 13,1987,

: '-: The Conrrol olereless cqgnc:l Vuraahcns e
v aiAGk, Gteon L
G Buddcr :

'.";‘l:: -_Con’n ol of Phc:se I'aclmg in Long Dls'rcmce Radlo nh
L A.'.Comrnumccthon AR ORI

_' /ﬁperxodlc Amphf:er for Invesh ahng the Wﬂve-—Form
‘Atinogpherics -~ 5. S e
H Cy Websre

o -Appllcatlons of the. Modulahng Electrode of. Telewsuon '
. - Cathode-Ray: Tubes in lnveshgahons of. the che Form of °
L ~.",;Armospher|cs Con Lo Bl
‘ ' H.C, \\’ebster NI







ek arn suddenly

" sadianieal crerg

i

|

!.
l
|
[
%
E

L sleeliicily suith matier.

' s weoey — —

R & s TO THE EDITOR. -
fhe Editor. docs. not hiold himsél] responsible jor‘opim'oil's
sepressed by Dis 'qorrcspm:d:.-gil.g.-‘,- cimcr_-cnu»lm_.uudarinhc
“ |2 relumt, or d0 ‘correspond illh The appilers - of,. rejected’
- mannscripts intended: for ‘this or- any. other part of BATURL,
0 "'-. e N P ..lla' -_"- el
. - An. Electromungneti Problé
‘15 he application -of general . principles

‘sametinies found tha
, I nnt always €as

o specinl cng 13
the result is @ seoming purndo
; ta remove,  Such problems,
it frvolving no new: irinciple, arc noverthuless . el
L rable interest, and afler ,ntlnlni,ng-'thcir satlslaclory
v we often realise that we did not tefore: dppreciate
e full smport’ of the general law, =7 K ey
“he following ‘question hns: been. disel
ernble in.lnrest:‘mnhng:.sm\'\c‘ of théwrite
ologe it~ seemed . not. fmprobable that’ o
right be interested. © - -
Il \wo spheres O

- ST
ace near {ogeiher
iat, their potential.
d-gaes " aver -inio
16 encrpy- 15, al

h: results from

entrdy dgerenses”
Kinelie energly
warse; the o

yatem |

I5 parts.”

tecreases. as. th

- consilered _continnous
magnetiefeld, qs 48
netry’

Alie enerpy. go? The

not ‘cantimons, but |’

: lectrans § but l-we
this -wiy, it s Cequivalent
{octrical Inwsy mnnlhnr'!\yjih it
require in, themsefves the " discrels,
wencturn of . elietrici ‘l?. “on- 'the - ather Lhaad wit | £AY
wat the Slectrinity " associnted - with mintter,: 4. with
ronderable  mass, - and’ the onerdy  Appears as . or fnpry
" of motion, .thens we_are -admitthig thint
e dleclricn) and. onergy, Hiws require: the assnciation

tiero seam 10 -bo-no.othe
ese nhove jriven, ariel- A1 e
wach a conclusion_ . which ~eerlain|
wamider that.wo have :nnly used
Prity and energyy ' e e
The writer 1lnes Inﬁé‘.ll\p._:\hh\-‘n', ns o

prades, but only ‘ne an inleresting problem

hen W
Gl elees

_l‘naﬁt'ulc 'n[. “Technology,
L - 'fhe--i?r_p .88 of Aviation

1 uavweoqell with erent ‘wtorast: tho ‘articln
«thject hy. Profi Hryan: in N { October 2
< May 1 bo permitted a
neeessity” for findlng ©
yressure an ol 4 of surfnc
velerrnd Lo ? by 1*rol.

} pe - elsp!
o, jerl ol wdinnl

L5 o
- Conseuanlly; hg npumer

" the ‘l:\bilil_\' wemuibie ol G

tnin~ Ferber and
ey witde of the ma Lo
1 SpeatpMnedelieck’s " Pachket:ban

Atiasnhilien” f1ged)  Wiluie

. “"Tghl...‘imh]nnuhm Report, 1932, I 1ai-24B ( Fauenal of-Westeri Snefely

".{: fl‘l;:’ﬂ:s, nwv..:n'h:r.- o
NG, 2038, vor: 79}

‘It cnnnot, be- too:
of our stabilily
is capable ©
-the. requisilie -
ol iy system-of plancs or surlo
jn the; foem ol aumerical remiltss
was ‘dang: wers Tnteiled merely o
tie, general methad, and: for - ihis. purpnso
furnishcd- the "simplest
It will be polized; taoy
for-the: mamients of
_cnces from -the,
objidt woull® an na L
ol is Lo hc_rdgrcllcﬂ't,hnt_'\vhnt-
my.
“Turnby
‘snw - the, baper in thes - .
sfability. hng thus heen: somewhat - at A standstill. Those -/
whao, . like a\l'r.--thllcy.-‘-nndf!i\ysel 3 h -
tlicary- ndsuincel “are” preventedl {r6i.

of atlier. clmiqs,'\\'hﬁn'?.thn'.-m._"\\'llp"l'lnvb the "neeessary fime

so i
1t the ::pl'\nrr;

nrof

e Trish Dep
axcellent ninterinl af
have ke i
:Clirysop ilyetis | enda
andie  vavied ‘wonditions - .ol

A . ﬁb}'ui C}éiln;;':- nfSciun

o0 'fl{\fmb'ull,' ‘l'ff_yn'mfr._r\“tw'ﬂu,lwh vy |

-l hc"mc"iiu'.c'xpcrimcnt’ in thig., direction myhell, but- my
Jtige s _very- mited. )
that 1 thq;ough"iiwcsligq.lidn a%. 1o the.ceptres of pressure e

uld bo: of the- greatest practical use.: e

“There *cn” be ' wo. qubl,, whatever -

L R _'1~hmm;m;Ci|}ﬂm\'."
32. Britannia Road, Southse -t )
AhinireM watley. hos. sald.
: _poinwer out ‘tiat Ahe, object .
- fnvestipialiongsy 2 sl tling the subject
ssing treited il ticaily, and that,
cxperiniental data, if
i eah Bit ealculated out
1 which this -
lustrative of .
| ‘Joiissel's low °
ussiwmpting " aynllable; at; the’ time: -
{hat arbiteary values: were..assumed.
ipartin of e systamg:” To-draw infet-
8 hs“,nf_-;.esnmplqs_-worlted‘--‘ont with this
alo. mistale, o

-prgvented i
sed op the " .
self when 1.7,

- tiicory of,

altempting io ‘worki- eut any , cxamples:
bl resulls, . Ihgugh’ the iden suggasted -
i Physical’- Review. .

‘would Iike lo seo that

‘this by pressure’.

“and money have bien mainky oteupicd, of -Yate-fin: breaking
racords,

Mo Tanchnslr:r:'s.'thuo.ry-‘Df stabllity starts - front: ™

a standpoing. that “3¢ must o dirussed otoas .
et s s G Hy Briaw. o

— e

"potato Elack Seab, -

futurnn of biack scab in the ‘polalo.
Tn ¢a; Down was, the means, through ..,
rmant_of *Agriculture, of supplying.me with - |
diseased tabers for exnmination. 1
¢t tha. resting: ' 8 s ! gl the:]
tica,’ Schilb.;
i temperature, . )
jnd Hghey . and have: succeeded In cousing the .
to nnrminntr:,'psﬁecinlly by cultivatlon In potato
" Each ¥ spore.’ ‘proves to be'a zonsparnuglum.'{ﬁll'
soospores o zongonidia, seen . in active’ swarning
fure ruptiro of ‘the sporangium;.. The Zo0spores

t apo. (hrough o slit-lile” Gpening -

i sp g!ﬁm-"go_-ﬁnn,u'nin._dl'a.meter, and ..
\icharacters of. a chyiridian_zoospore. - Lo
hljcatioh of - Schilbarsky's, 'short preliminary © .
6 in-the: Beri der deitscher bolaiisehes .~

is: dlscovery-of. .t};le
tof the

¢ Eotint.
1”10, we have, leornt nathing
this - injuricus, fungus, -

tory o e .
Tt R 1 Jonxsow.
:Dublin, November 17-
LR

y - Prof.  Bragg and hysell - upon: the. © -
13 radiation wilich - proceeds {rom . matler

rays, are. allowed 10 pass, tnlcen jn con-”
Ty 'sjmilar reault ‘nunounced by M. |

it 2 (val. lxxvil, P sog) For K-rays,

vial -nntureof Xeand of -

Beaggs o L '
wlan _cof “athee-pulsn-  thenry recently

[ Tliomson possibly_turnish 2 pastinl: 7.
“lhese cffecls; . tn . the. Hgh 5
which I _hnve lately - earried,

CINiniTS -
iyl
hich

t

I out upoh
fiys, . oven (his modification seemp- quite 1
brief sumntary of these resit i
ravs of Ra,’ robnbly
o distinet- homogeneous buiudlcs,

hie' .absorption cpcl‘ﬁ;i

{’x‘ﬂch e
‘coniljflons of sta sility o

Coolesey .. = - L



.+ density of “the mater

four Limes that fai the hord.

s (e) Fer gach. set .of ray
‘o - -ond practically, inde pendin
e materiul with. which X

" ense "ol the soft ‘rgyS'sccomlnry.cl'(cm_s.

Do exists A winred tele- ol
gecondury rudintion whie

e Dogidege ot et tem e
LY -{5) The last;results s@

N .gn:jemlly'-_lnvolv'm " reduetion Jin thes

’ o .- rrating power of the fFay-affected, s | ot g

e .o, .5 () There appefrs 18 be, reagon Lo pelieve _that the dis-
o tribution .of “the seattercd ‘rndiation. depends (1o some: extei
o -upon -the- hardness of the radintion “whicl Is seattered

: til In_which Lhelse

. to. n_somewhat’

) Ct nf'high-ntomic-wqight
. © 7 complete scutter_lnp}‘
cad +'(8)The. absorpt

© 7 measure o

.. vestigitor: to “plae

spontlence must ceade:

oL ity -very Intgr
o0, persion -of "luminous .
PN tla e recorded by
' “in Narune: of 5
abidonee of the phen

not free P
. only of thosd’ =
. L auliieh gives g

+ o, he figure

gmaller than that nt
show that af a0
Jare produed !
. ‘spectvum -1

- ntom - {oc,_rathe
instance, " only’
result

X

. at Dy than, at. D
’ em!tthpg,D,_ CH
amitting, Dy,

. "upon the pature of -the mnter
- produced, “The sefter rudintion appears 1
greater. extent -than (e hord.:

' . o RN

. Uiiiversity of ‘Adelidide, October 1. - .
[As there are’ few. dpporiuni

i o, e rhis “views iquiickly ~before.
B * publie, "we. print.‘the, above Ietler, but- with it -the corr

ng " gbsorve

hme, - g, impor

. anémalous - disp ton in th

{lnes .of the . hyilvogen rfes
¥

s the value. of
.ol the nntuge,

Is' measured,  proy.

<« {3) Secondary ¥ radiution appenrs. on- bul
- s oplate’ which is- penetrated: by, a strepim of 7 Fi
ymmotry between the - rmount,’

¢t “procceds: from - 0. 51
3 A dagle of symynetey exists_in the case ol
- . stances between; the -quality- ol
o [ om very.
., a-pulse. theory. - On.the ' niaterd
- Prof; Brogg no_such difiiculty arlses. .
o T (g) The secondary «.radintidn. appears
Co v, the, peimary . by e, proc

ass of -scatter

f the radi

inl) for 'lhc"sdl‘t-sar.'-h;lzl'ng.; l.xmix.'p:xi_ﬁ\utuly'

aA

the lwo.

ation” o

“giMeult Lo recorEle wiih.
ni ? lhuuf)‘-|)i'Q|)q|.l'|N|Ell"_hy N

to be-.turned bacle’

Feem *to be-.able o pro

thun those.of fower.

- ‘possed_through o thickness,_of - oo substanee 5
of o different substaned may not,-in oll cnses Eive a

: [ the nbsorption of the. origlitnl radintien W

. has bepn effceled by the first scroehs, ] PR

VIhe subjeet 1

R diseuision in“sgccin! journals, Aevoted:
‘ our columns,—HD, NaTune col

vidrogen.

Movember 5.{

it -in “ordinary b

atomle :weight.

ties in Australlu. for an ‘ine:

5 e

wtion | of the o
1 the: neighboirhiou S Al
Tessrg, .- Ladenburg nid Stainisliw, |
), s < the -known,
yilrogin, show,
$

-uf elee

£ i
It this b so,’ it "will
‘numibers "ol itoihs | 1
- the'

o ]

dedue

onstant, |- -1t . 1
“gpectruin | e’ pr

ol the nbsorbing t f
sy while “ahy:

ed that in the.
e extjuded, T
ho.sides el n
FRys. .'1’11.1;:"}.;

o be Yerlved fram
ing,  Uhls..process
subsecuunt . pencs

o’ physi

ir sinvinal s
liow. by e “dgency b
trous. B
experin

sidesy -
e stib-

“RE

ilo
ulk”

nitefing 18 |afadnin 3
“produsipg this, Yine: hove only o

- Materials |
duce . more

a - scientific

sultable Fir
ieg cthan

K

e

nl -only

, thut

Sach

vd
A

inpes

pontwo | This i
the same iden put:
Lockyer dnhis disso
1" malethese abserv iy
the: theoreticn
be “expiiined, .
nienl vibruting

worle!

v 18

of ntown 7| sur, ) ou. Lo

“elapel s o,

LrOngEer- ]

“girleg: do not pppesied i
vnpour OF, inthe Punnsed -Dane gpee
Uls . stems | probable that:
sduced by -

[ its_ow)

e

Aoy, perhaps,

the subject: from .
-ihe " phefoimen te.
different from -oedinary* dynu
n- conclusion,’

must boe o

1

. A_ijll!.[‘)(ffiﬁ!ldcatll;[:ie «af “Sclene

- Nov

Lol

DR
Van.der Li

LA gull-fardduchmjdrngon-l‘ly
-on - Jeuking. up: the “subje

impurkant ohservatian
the spu in qu

'| bounais
Aound the  Anioles el
ace for; 1004 |
yoleed - in Enghnd;
pmitamige thiom -us briefly
epps of Lestes v
eat vriety of “deelduous

10;. or overhanging, * Wi
oflen on ulders or,
itjon ,of .smiail fenidls, - wiid
Gridint, nnd which are thus:- deser
b t mesure e 1 o,
“de fargenr,” Deoux bouree
le d'hpou prés;
t de . l'mnpgle prisenie .

v Fra

U Bourrele

ceuls “ont
d

. dvelopmént
Ginrd 10, :thu

whiéh Tt hi

SRR A Gall.prod
AV ool
jralls (" Les Zoovdeidios. d
de la’ Méditerrund

i dth uhsnﬁitinn"'&lmirum_ of sidium,

systdmy: poE
it i

s

pueled /to

L
harjge. producin
hospectpe W
- pn- the-med

orih . many "
clution liypo

; 1 showld Yk
mportuace, of, oitending - desirs.

T By ‘examining.’ every” ine - i
we eould, for instance, ¥
-very:{ew  Bystems-were’

tirihuted to-

ember -9

lﬁhg’ ihrougl

il

ibject

tion by

i e
entirely @ dilfe
sibly on

. ~struel. .
stems obtnined,’

fine-i

IR

tome L)

vrivs, d

aary W
£ - thd--8
pder [ dir

8, bt

eri. view
yenrs- /ff

thesis, *

1o, tirue

emitting Ity
the Tuetthte,
very, small amylitutie
T A (Fages T
und Techmology, -

Wils

.on | the "dvipo. Lio
1hi i

- Abbe

by

e of suediont A
ront series of s
rent - vibruting
1itg. one dine
epending: wpon th
It §s ovident L
Sl (helr reluly: 3 '

fh the nature o
eetrit, g~ ence - SEEER
wrent | vondltions,

:cgmdu:'l 13

o by Sir. Nor. ':'_ :

Mons-imgrder that- thioisy
J--gide ‘muty

whit

o worling |
the better |
ure - quite
systems. .-, .

t -uttention: 1o the . [

ucing Dragon-fy.’
Dr. .  Houard's new wark o1 -
a6 Plantes d'lurop
¢’ -1 wnsh surpr
nentry :—‘-"i Minime harsetitle: O, pu

M

il

Liudenbury- wnd - Loris
nAhe . spec
ay ivhethér o lne was faint
‘or whether ils -
the’ vibrations *

trum of

e ot du Bugsi-
ised to find
d. Lesinr .

Lynite’ ow! ta mie, but g
found- n serles -of very -
n=and-—~laryn-sl
yand” M, de
utifiqne dee o

(19023

orment un inng e

Alree 1o

Teostes giri
t ol the, eriél
nawly cmergid lacva has
itlata, “unoth

willows.

(-]

DUrs,
hing the water “the
Thours, and then casts
vhirteen " mi
c i bean-reompared-by—ih—
“struwture. of W
leed WA fipithers

her” dragon-ly. - o
int- Festas “wiridis, though -rommon on
an Insect, of grent rnril§
od in the st of British specles. = -
Lo W, R, Kaeay,

-1 think i avay
‘possible. * :
Jis ace lujd on @
rees and shrub
aler, and Hher
ws. - These resi
e KOV

choae

, o
5o molng: arrondie,
ture par laquelle de 1 dat
hoque- bourrelet:’

ont nssoriés

IEE RN
lit

u'une - méme,

petrice’ de tous,
‘eEEs AN

The e

S(Anh, Soe,

hese - young |
~from the ejm,

ul.so be

ut

5111

il
an ot
. L

Socidtd entomologigne
m 16 have beet entirely ;
‘e .useful o -

fie Uranehes d
. but alwags
ore probutle -

13

‘en

d the .stew
bérn -larva, - of " ore
0 Exnl, de Jrance, 1904
Av.),'-,rcsomhles a colcoplerous pupn, being
uter membrgne . which leaves H

arvie do ot (il dnle;
they tetyi, abouly
until they sueceedin. roach-

?'rn B
U

slimies  extreinely
ibed by Pierve i— .
de fonguenr,
pnt nsoclts.

féndratrice du
tes angles."

in the pre

o®, ouvert

Tormanl

. Enfin- los |
séric longl

ctare of the

t oniy the -

Fen Fosts-ont
in, ‘n process
“The lar

with -us, ol =~




JeHNHASOY




o e
R s S L




o —T keUmwwszty, Leeds. .-

 Tan 180

£
.
R
' .t|
'Y AL
L
HL-
Is
Wy
EHN
R
(R
way
i
.
5 T
i
o i
..t-,_.
¥
i
o
v
L
R
il
|=
N
¥
.




‘Tizé : U ﬁiwrsz}fy, : L'eeds-.. :

”‘f“"“‘ ittt - "’“’/‘-w“"‘“ffw T
./m,s WY 9%00,,5&,\], J-[-p-ud.o g Gt WMJ_¢M; Mm

.%e .M,u,.a’aw: WLJ it q.é’ (/'Ivmﬂw 75 tehla, m,.cm,(—

,fbm_,' g_._mﬁm,e’.‘fuag W'ﬁ«é Kw-a;-f'c-gz,{‘”;uv

g |






WWM éfmmc q/Aﬂ%%PW
%-JMZZI-«: /Z« Friy ecey. W.mc,%ﬂdww
: /d::a @mgééw.,e_r% ﬂa_,xmwz,;waamm P
/47—74, i Gt ‘2«95’-‘&417 mqﬁ,ﬂ '

R )Ll —?ﬂ/&cmacc., /f"ll..(‘ 49/@ Ml

sy b gt \ '.' t(:.- f o
g V.L,//A, (/Zu-uﬁ/oc‘w-- acwowwys d"‘*‘ Z,

Lo %@u& Y - i
Fo (};vw-o(ﬁ&/lﬁ, Hihe /fﬁm""‘/“z“*é%ac&w W‘«:ﬁa./é./:’.»:-t

i //“*‘ "" a *’%"’“’7"4 “"“”c‘f"? e it ..“__-.-s
h | ' A_Afﬂﬂ Jz-.—-.r‘aao&-/focd/ramc/éyz/
.r.;._.,( %M? Ve, W&{’% o _
Criee. c/taﬂ-d"/m/f" /L&._.. 9 /41'_':‘.-_-.;1

d"’”p{ /La/ Wa,_,,z:.. W‘&//‘-f( :.-.:.
’va.t—e oc&( ‘91_-..,-0 MM M

M;ffw ' ‘
JL%M@WM,MWM% |
/[a—rz'o&mkdw "5'5;4'74’7&"’1-‘-‘%&‘.
: . WQWMMJJWL’W‘_AQM
.ﬂ./{fgc&w“q f’”‘ﬂa’m Maféu/;fo 91,“7,,.,_2/&__06_‘( 18
"v’”‘” I Y G| B
""’d/"'-z%f/Zcm/an‘x» WWWW%Q
M/chz'y/lewu, %%W‘@'




o Lot el e p ATPETTE ST




il T T RIS g e 25
s b e IR s et e T










L dtery me-ag b s sty N7

e "i'_"._ﬂe /q vw; fﬁ*”-"“‘f 'ﬂ / L" ""‘/“"*”{"7 Wr”““ “*"-"‘"i“",““‘“""‘

_ sty B ..émc‘.r;:‘u, .f_,pucou-d-. %é_ i
Mfu' M mm{ w a. /;ﬁw@mﬁ, /W._ %J M /;M)

Wu’ m@d(cmﬁwa}é’ﬂ pu MA«- ..‘44,:.

2 c.a(é; 7.1‘ ' lh-é w.i'&oy a-' e a zfr mcmﬁma "AM.
35475.:-. kc.dm.m t’-‘?'\Mt A—c /:.&ZZ o lfC‘r‘? /Aau..ﬂ_ c/;.ee /Z;_

_ &/,Qoé‘ap ca.//t.m'(a 5.-4—!-7[ >< ’?‘ﬂ-ﬁ /" 7 :
: 531(1 “g,,‘a a.a‘u.::.aﬁ") /Ccu,a /:.c:»_; u:camﬂ; J'Lm.rw- /U JZ“M‘—’

._ M% JMML«-% 4/4””&;%‘4
o L /& (_ca-..J ﬁ/u,z .
- ficgtiwwéz;w%.! L Ii‘;

‘M/w“' “‘% sl
‘C'mwfmmt M f,ﬁ,,‘_,,e,@? A{,..e mw/—ﬁvzzc_bf /f(.m? m.ﬁ%—a&. % i
AN :.. ,‘,.,_,(a. {‘__'bMW /ﬁLC.f‘A?o 44 AM.J"A:"ZM 11
/L‘.fw:uu.M Z .L&vm-a-f éf-wﬂ/M ‘""‘L ‘9-“’1"- ¢‘£. ‘/ m"m }




P i
/a/nx i (s ﬂ?m

-:-":.;_.__:f:':,;i‘.-..l;..‘"ii_u,z/wm ILsz:a, W -.'\ it

b ffﬂ’m"*""‘“‘m"“" 7“—
e Ul nch g ] mowz—ém /m,, il e gl £
e /C'x-e. a’,«.rhw{wvéfat— | W({w&'f aaaf-a—&---— :ﬂ é&/M :.a,/a d,'u.a /-
'-':Cdlwﬂ’f ‘-47: 3 glaces f"rr-//-wb Mr«/éﬁaw AR /ciy. &
'-;."/,(7(,.7 ﬁ'da /Ae éec,md /AMA. c/nc W dw/&'dvm( . .
n.a/u. . M /Lc c:n-76m.«/.z.a- ;. #

&Mf re J‘M:.Z’o /-’-Ie /u—-...e(
Murw'ﬁ?vﬂ’ ﬂe/béuawzﬁbwy R it .
' m.cf‘ﬂm»w-awgic-- Kf.pu—‘) md’ii'u/w-.yw/*
3 a/,,/é """.( Y. /—r&MMzE- by e .cec.owaf a://le b, /4
;Mo; r.;mm-.: m.ﬁéa-/.ie—/af 3/1—-: mﬂeﬁm 94:-.1 @ZZ.?-M N
‘ { : o fm,.., w//».-a{:,, p.,“{:d.a//awu“ /-,z - _ j_." :
tii A oing b -I':"-"/I.Jr-eb)g 8 m»: Xm;a, r.(m .wc.c,/r.c /A'A» dm.v.o['— .,‘
/;.m;'M‘;.r,szf %J‘M broic? /d o d2se jJ.,«.Md/M g
ek Zu. .ra}o /& Wf'&a--tz—!- ;W;

‘11

WJS‘*“‘CZW aﬂém ;
M Mc&ywﬂlﬂtmﬂfe_w ZZZ_ izb ‘&ﬂﬂlw/ée"""g" A‘
0 m_t/g %,, {le*a‘;m; c'c:—//wv“a 1474? ) et z‘T/f“‘/""—
iy




It:W Zt.(ﬂbuﬂ?lq.m q'g_éi’,t-a[fewﬂ, a.:wmf' a .':WK,,‘.:
. {r’w} ﬂf f.‘. /’M? t&’d—-ﬁzmw M/W-M—ud“ M#M L’Z-m—c Ac.,cﬂw

/;.x. }wLafg.“lrm.M i

{L-—

,@rﬂg%a‘;-ﬁ_“rw/' &f/m z’: ﬂ/.,_bé_ z§~
= /{vﬂ u—né# C‘m m.: m mf{?r. z—ajffrﬂ. 'n/.f L /u,,,c-

o M-«/(vfcc./f_ 4# ,apwp{ 7

Zc m—ca.w-{ /ge M cz ﬁr..mc u%ﬂ .:.&A“m-«r.rmm /?-X«c/fm./ ,5"'
' L N ¢ Y AL IR '_“z

S W £ b e, ¢atlos Sap2.

P(m; .rnf/ x maﬂt..-.&‘m
,-AL J‘A.m,-ca: [M Cou';a?z.t a‘;:.,.t.{ d&o/zovp{a“ .r( za?/,u
.l ..w(’dlu—b( j!WA .574.05@/;4 /9«,::,6 l‘d‘[cwu M/ém&/&
N @caﬁ'ed&df 4.47:;; M M
iz /&«/az.m J//WA czt..,




. ‘:"“TM Wéw&- OM 4&.{) A_‘Jw /M /Lé Wﬂ'— /dw

R ) -e-sauﬁ?( o
e A-f- f"‘-d Z«-/f,ﬂd/ cﬁw-tf [Mé”?f'&ﬂ- ’M-M ﬂf—fru A.c

, 7‘“’.%;’0&4 it ;w"m M@_/w s u,;,é
/Ae cwwafm &u&"&—//ua—( J:maiw Z‘fy /(:..4,?4 4’ %""’-“’b" <, /-44_

| :mm, wu—}’ ,/44'/”." _

: WH /L. .W[u ol (.'» rf-r/ z¢7,, ceE

.caww: /¢m7a wf»rt’..-aw(

' M ﬁc/ru.a( //-’-c x%;owfv ﬂt fw-foaw“‘ﬂ et

14'1’—‘ 4 d«.u:f a-:'/-t L&‘W(Aﬁa—t /'Zm cﬂmﬁzg' Aﬂ&cs‘ﬂ‘/

'f- A‘;(/uufozﬁmmnﬁﬁ_aﬂ

." W‘ f't’fﬂ'_/'(&- c'ha";'.i‘af/w&;a M(_,., ol

W ,,’— e z,//,,,,o: 7/& 74’ uwm d"’/’ _'f.""'. “

/Aw MHMQLM a;gl--': i
/“e““’é ad //e urte’ Aisp o aw L
7‘%—0‘ yjcw J’mﬁ?( LM,_ JM Ww&?’_' f&/— |
o bl 5 (oot il qidin BV |

. M Mf}ﬂw /dr.c .ra-/)u/f‘t/} /J.r-//df’c J&fWﬁoﬂ’ /.& for )

e

J&W[ecca«;ﬂfx%/&um//@




L yrsis 'M-‘
R DAL 33., i3 /4;/4,, Gonl CHL B

. /\WWW /L"IL /""- L-J‘r.v P Eoc'&lo J‘ﬂf{ RC ',t—c’-aéu-[:m’o :4.."2...{.. w7’5'— 7Wf
afi ' é‘L. aa_//m)cc m]a,'q;m: Shiart /A",%
t[WWa 2 /wf_ Yot (L d;“ e

s W[ MMM da )\m«}a ,c) fw’ s }’ iﬂ—‘ﬂ /Lf cd:,.s .
g . e:-ﬂln{c T
b Hu. ﬂv ‘)I a«n c,'u.a} ’me:,-—/a aﬂ;:m 4 {C 147& 9-/&..:#{, dZ»u:«.c /ic._.',;:,'_,f o

‘}ww—%&f-’ P ir thct fgm p WN,&:, e,
S 4 er[wﬂU. %’)A /m—a’xﬁwf c_.r..r/t. '&M/—;—& o'r.rwﬁmc&
u.ﬂq. Le. &vag«&% ﬂ[u X';p}n A //u'/.: .Quzhf-w%c&. 9 "'[""“"T AQL
of -&awf M am/.b@/{ Ik, St E'mdw{.c.,

Silyniipiri z,.ﬂ.rmjcam /}»JJ/M 4

".-:q::fi"-/’rrwd. e&vfgﬁxgﬁ' }c@a‘-}q;m&_@g’ Law J//""""é m »

/yz r«&._" : /2 d.e ch CHW 'H:—f
i e 5. f‘«w ‘ﬂv w,w afffu« e

" {. "‘—"Mﬂ“'u ﬂ"'g /ll- Mf‘f"‘ ‘-,'-;""]‘."-?.,,-.""'_"-_-_-.,;.-_-‘— E

| J Lere Ty Wﬂ/ =
ZZJH (r'a‘buéﬂ, J'.ZL h" /rf'bgg‘ﬂ,,_; /aéfw"‘ﬂ WL /4 ﬂ) ijc \
.4-449 ﬁ’i S-— /[4 fﬂ}i«.ag M?’W C'c?‘w/ﬁn ’d""-” %—-




_ ][,,_M 1,«.:/3 f\.ﬁaa.d’ // “""“2"/"‘7 wﬁ&fm ‘ﬂ/*”&““tal
. ‘.l:-: ;../W—/z-r ‘J }rww/mf €. JL‘.-.(/(AL r,mu{ /Le pqwlt—oﬂ ﬂbaﬁr fr:éu /’Gf/ﬂﬂu

}.Lx«(

Lo /. tf/ M ’f /-'1’-" Aézr 9 . ?ﬂ% /%/M/é L s
RYE R 4.¢-»/w4w¢/ /@M
S g9 cte Sher _' d’ﬂﬂ mﬂ /Le."m aiady. g -;44
JI.PC:lR'- .&-{./q a,._g T/WLL QM_) u/ f"""} L/m w;.x_ &MT%&M ;
ks "’L‘m > ‘”"j‘ 4 F s “"’/ Ll

_ mf_,ez-.; ,,&L/W&,;FL i m} .rawz:,»e W- ;W/:?
’;Lm, ,,..m,# a,f./;"ft,m e mﬂ.’ f d’eaf‘m ad’/*‘i "“/’ “V""’M‘ T"W VM o
.‘du‘ wwc- ual U'ﬁq & S‘M bl—f _.T ;

e mk?[& ol wgwg% e M’

7" m) :r~cﬂul & m—:»m {;mﬂim ‘?uu..t (,wb. .a. w.m fwm m




M(,«-d’l il £ 95.46«6%‘#4@&&#&—( duﬁ_pal

B awd.ra-, Jma Vhat: w.aa.,-e M ;—uu.(ut !‘Ke ufl-»(

S

.,.ra fatl'uwa Jma»;

7@/:'MCMLM‘LMM%M V‘/’?‘"""“'"’(‘ HLL.

L g it

A—adc so f..u.-, g em/«dfﬂ 71.,‘.., ,,,f_, ¢7M T ey

Py “'::_'-.:7/4 cuanchet o lhey Sy v ey i b o leTE]
:/,4,..4_ M y/w _a,._,e; Mw_ /AM /M:/;

e L wa M/zu—r;ﬁ.a_ ‘—,._ac"

/M"/ A"" Wtﬂﬂmﬁ—ﬁgﬁ(wWw Mwmuy_—f/-oc

-'_'Maé’azﬁ-mw

) s C/u cm»-efv’m S"/—aﬂ‘/.rmé < /Lfﬁ%/o
Ly hm 22 /U//.wt }mex) il il L fits He d<
mrf.,k Cpet shick ] itheole vayo Fle dmndd Y
-1",WM—‘JW, a,«c{:,wua( MW;/A«M{'-
//@»; "/Az /-,;,/Lﬂ_._,( M:&;ﬂ— j.a"ﬁt?'u t‘f&%ldfﬂ-f ]
i "'7;_ /,{,a_@...-/ WMI}rﬂﬂ M amd/mo{'::
e an ; 45“ qu{ c_&m .;:_u .S" a.ai&r.r W

i e i aw e ml e mmmmmmnw T an .7\ SURVPP OSSR U L

} . o
4 | .



HEEIP DS pbn e 7‘,“,,‘“ m -
E?A-c r«-a--&l( {[—u/-.,ff»cr o i Thes gan” pp;ﬁ. :

- m - uw.-t" iﬂtcl‘fu-rz f.n:w W(z@/,z,m{(z" &’WM
e y 4""‘1" ;.—,alg k. A,w._ el hy. cv-.m"_rb.d&—v %/,vwﬁm: i
B ,/.,(ewvw(.t cC’u:-f/:iu/’ the MWW&*—;— ﬂ”?‘ 7-«:.’44/;-.5
ST cowne Qoflordle gl gawwm Secrews /_A?M’ff
\ _' L Sest & vazrwm/wa..l o) /e, adilct o 1o woceew bAe )
! E . (’W MJA/ y/2. clm»ﬁ%é—ﬂé’of’p.)a W ,«.-:Eu 4%/4‘4/0“"‘" y
Af’c?/&_ Ma&.aﬂr" /sle:c:.r; !ﬁuz o &'m ﬁc/fvwafm .
mM/& HW{AM /e/w /b 2°2X¢¢d4
deaamwm g//{p.faz...w Zu//fiza-.f’a.-m M
‘:f'.:w/wh/‘.ca Jc-'/(un? gt «fﬁ Wd.fc«xm
»W/AW f&wm:;&r/xmwhm '
2 anipad Gl st bt Fycade ,,/_,,W_ m,é/; Lot S hcct
a@,,,,cdb.,s e Mgt (ot f Ve Cont el veraso i
g /,z,,a, A8, MM*’HA—. do,/a.“u_m,_“ L
/5 ?LM,,/:,/M Z /M/&/M A
M/m«&.«-l- as w,u.a{ cc.{/-.«—a& m&‘,&:,..-.
a,-d/f‘ Mom-«-é’ﬂ(cu J‘ﬂf‘éﬂaﬂfr—&wﬁ,_

:\'.‘

< 'ﬁﬁlﬁr.:a;«,«ﬁ.m —r:a&_-:'.::.\.

S

- '.\

ST -’M‘Mdyrw«%wﬂ'///zpﬂ@m MH___.

""ﬂ E

T f-AM it e /M%a—.ym f%ﬁ-W
; L ch, it M /Méé—qu He elhnr
SRR | e the gorfaciocter fhow g hstler [ Eiiioine. Sfail &
ot en 126 zecit” Wooi Zeit; ). ﬂr‘fw-n’t/(m.ed’uﬂmc/c—d /zé.:“
Lo mut > w/-tm- M/Mw a_;/a%u,&:- adflee J'&r—-»-—‘-




Lﬂw y lt 4 .. -.rrlﬂt. = . e “-""' Soees 15t "“’* JJ-‘-""’-“" .
4’,‘_‘_.; //«.n’ -&/-C’}i.

Mc‘c’- ; 97”"“"‘“ E/ jm: (c_mf //ia;.a..u...
ocz:uf /&f/bﬂﬂwé /ﬁt. 'w;w //cfa-az[ /[Aﬁﬁ/ £, .%a..:z. *,
gtk e ot fs Lo u.uo-—q'
Aj;f.;_, /L. fﬁ% e coneat 1y
, AL //.,_W e i Tt w-
e fod‘g-‘&—«-/.&u-, /Ze.rr:amzwdna?o a,‘_p-’&
| Mf&m f/LM Hot e ot Eicaih” 4M~‘-‘
___M»%M{-“)? “M—/zt/
0'/&24!(/:/(' /u)v}'.:fac’t;—«- j-ﬂ'_&w'// /?fwm-? w&ﬁ?w
A,cb{' M(QXQ@Z7ZZV7/; @fmak.v Joas
Mﬁdaﬂ;‘d:ﬁ?d« &aZZ-—o Wﬁ—xm/f) Z;u/
I ’”‘Mf”‘ o Ue, W G ALY I Cimpiian 7 /e MM
% k,/u,,,/;éc_d- g/w 9-;9‘//” /ﬂ-w.-: %W
.,,.-,{‘—5},9' ﬁ%j )
. /tcu,e. wafwﬁmw( éu_&‘%rdw aﬂ‘?’m—‘t-*-a’—\
) CM W'&f 207 {; %gwu-c«-c ,{daaﬁa cﬂw(
. -"'f‘__\.'hw-’uoéc(h.fwe M.SD.:.JL“.’;MJ /75\—09'44&7&4

-'m-:.-.s._-." .

P o s B i e

.n.‘...i.':—.,..'.-.a.

_;'_-&.,-. u..

] .:h‘.:.....,.._u.

PR R T ':_.-—-': o s W
I R S LY
R SR )
._‘:'.‘;: [ 7"'—-' - _‘._ e, —




: | {,,gca &w &/a— Sy e

) -. ‘79&:/, .. . f—ﬂlﬁ(/’/"/ M "kz.gw (,L._,( Le(rrohﬂé

ALW /Zﬂ“‘

. Ae M}Md c_wu.

"a"%" Ao W ”‘M‘f e Wﬂ_;__ g lhe &
-i. Mebf B o [‘M :ow«-e e/u—c.ﬁ,‘,wﬂw W. Loz
WMJW ymmz;}‘&z?“ &4‘ L
it /b ra/MMWWWW/ fo——w‘:,, ﬂ}
d poticte & G lrreedd Bleitoke g o
MIWMM% ﬂ/le.mm ﬂcx..é( it Lot ye£Q 4/4!.
ﬁ twm»n.:f:uo Jha. Maeses W!Zf & feey> 'é‘m(?p
,' g Ve ﬁww& Sinne %WW uw,ﬁ,?w
(F”/ &:A»o ﬂ-‘a;‘z&-ﬂf Zx—-/‘» ‘J‘M/ q:ﬂu-rz«.«a C’Lﬂ(cc&w—“—-—.
L et 9 ledilinr oy fo/% elpe 47’%41‘_, W‘,(M‘: S

| .i;;ﬂM W,«A@, dM/r;,,uM// 74 /39(’ f,ea,/
T pem Mwﬁrefﬂd— o : R

_Aaw—c[-cw.ra MW/W Wr /Jw/a/.-%ﬁ

) WM‘:.-_/M 7—47/; , G ety 4,,,,.,0031»«4 k‘:ﬂu&)’-
'i.'wmea-u—ww .QW#WW—‘- %/&M@

tyda—fw WAVI’MMM , MtaCZZ/mg,.«. /Z‘!f‘ﬂf—f ! j::.

tnie ek fetiGen Ite I ﬂ/&.-/m.frzza /&/‘Cg-.::.«,
@MMA/,{,:J;?/A: 4“!&/&.’;&;@, Mf,,a‘;‘

&

-
.I
i
A




4'“2'1'4‘-"-"" W“.’ jé‘,a,‘,_‘ a : et

(C)Wm-&,u.fd DLW, M'éyo(au A

'.-';-;:l‘f,o?‘,_ ‘9 ?WH
[u/fccu- F,,z i s
/D‘:é/w{ { /M [

%“_{pr Féo i, Bt
/,(_,LEJM(L’ 3-“{4,«/&1- /Aa-m- ’.cza.-p( /M«.W&
/;w /4/»: /Ze W,. @vg 3&! 2- l't. w.fn?ﬁ- :—,f'ma




'5;well deflected. I have ely

nosehurst,
Grosvenor Road,-

e e e T . Leeds.

.Féﬁ..lzﬁh 1(“

j'ﬂy dear Rutherford, . : o ﬂ{g’ I o SN

' ter‘of'xééﬁérdgyljﬁét.nowzj and ‘1 have

I

.1 gthgour let
: f’ggypﬁﬂfy alsQ. L

delighted .to hear: how things are coming out. ~5an&
naﬂaen‘s origlnal Pxperiment on the

"Qyoﬁr";étte

I agree with all you say._
of P rays (Dec .09. Phil ‘Mag) showed quite cleurly

seattering
t tnemsﬂlvru wus not

' that the distribution of acabtered rays amongs

r the thickness of the plate,’

p 5\
at first a 1unction 0
ays held that the meaning ol that

”'st thab they had suLiered but one deflection ‘thet counted,

. and I thi k this makes everything much clearer a8 well as N :

'as you say Crowther
uind you, there ia for

more interesting.

) f£all into theifr“iace“ verv nicely

'aluminum absorption a bend in® the eurve at the. tOp, you gnt ,:

' that don't you? ' Madsen did, and Schmidt ulso 1 think..

';This bit is the one I mean i_\;hh“‘fi_ L. Your'f
ther's paper, agrees with mine. do you know,.ﬂ

E Qpinion of Crow

Ior tho:e rayq'

Ty and ochmidt' resultat;r
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1n the f1rqt place the theory of Smal] ncﬁtter1nd as

developeo by J J Thomson is falrlv corrcct as fav -1bjgonn335”

o

but 1t tahcs 10 account of 1arge scatterlngs uhlch we know
from vour work, and Lhat of Gcngur ard Marqden on an u

: parh1clcs, muqt alwAys be preseut. o The model auom of

R oz.ly admlts oi‘ compar tlve.ly -s]@ai_l}i;é_éé?at_.ei- |




catter;ugs due‘to the central'pharge really ‘cor

t whenﬁtha probablllty of a deflex1on throughuany glven

: uanphesger“ lterary P

:_1t shortlv 1nfthe thloqophwcal Jagaﬁinc.

e

1ng for mu thu correctness of the maln assumptlons, using. the

nc nAa‘”onc hef'-'*

| ' ﬁti.k.;ﬁ.u I
1t seems to me!probanl‘ that he theorv -.‘a“féirlvqﬁbf§;qu!
expr6331on of thé factsjd d& anv rate Eor sna]l +}1clneuses
of matter, where the prooab111tv of a ﬁlven large deflexlon s
compﬂr tively omall ; On the—uhcorv be lawu of the scatter$&; ;r“!¥i;?'
1no are 1ndependenL of the 51on of the centr,ifcharae, and I ha“.f o
1

' have not s fer br“n able to settle th1 qucstlon Hltht@%?tﬁlnt\ f
sq far, il B

I have ca]culatcd approxlmatelv the magnitude of the ceutrayi

atom ofﬁgold to about 100 L




hhlckneqa 1% nrong 1u‘the JnLtla1'§ar
houla be muchimore neallv a- stra:ght llnc, .
. I may mentlon‘that Lbe theorv of lprﬁc;3
?sc“ttarnng thl hold aoually wel] "ffuqtead of on§ 141

centra;,cn de one“aupposaﬁ tﬂ% atom uo'con 'ﬂu oP a vern

[RY

"'_]aPQG numoer" i smaller charges dl hrloubeu LDEUUeHOUh the

auom. : It ‘can be showu hoveverf tha on't vmew the small

:=scauter1ng °hould De much greauer'uh an. trat ezper:mcntal]y

onserveu.“ It 15 GOHSEqucnulV slmplest to cons1ﬁer the effect

L F

73

of a' in,l po:nt charge.:

'-iﬁ_er?ﬁt;ng;,t 3:”':T cauterJrg Eor dlf*erEut_f

“

ateriaks







- theori.

&

—-charge on'sca*tcred parutcle."i

If we suppose the conirﬁl cbqvge p ;Jtlué; amua'“*

1dht LO tha cmnhre cf e atow Wil be o

tu ﬂbﬁ oack at A d1 tance ﬁﬂ ﬁiﬂﬁzi? 'Ho-isganﬁJ.‘*
4nuﬂ?”.—2 S Eme

e
. Tas

1nportant uou ht - '.,u_ c

partlcle dlrccted stra

It ca n ea~le ne Rnowr tuit 1n oruer to quff




P T "n‘scat ered throﬁgh &nﬂanﬁlu greacer?T“'
_{_Zis elcual 0" _Z‘ 5. -g— L,g-z.fé/f_ ‘;‘ o
'**Thg geueral data ava11able show thﬂt the valua oLf

_‘ "'91‘01101'111% l ’Go the atomlc uewht [;, ltjls con rsci\{mi.f’lfl-y.

o

""',seon fron the fornu.la C)that the fr ctlon 123 pa‘"tlwe* s

fscattered i proportlonal to (1) uhlckne 5,~LALHL_nL2 $¢H¢L¢AJ£.;44LAJL(‘

TLenvlng oun the small part of tbe cras qectlon of uhe atom L

gwhur“ large deflexwons are PPOGUOud the average angle,of
B NN .
°LbPr1ng due uo dauom 1s.k'
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l'nﬁuur .lf 'l!rrlkmmha mnd I‘ky:fa H M: Umwru.ry nlf .-hl’n’mrfr s .




wni g RAYS AND THEIR SCATTERING ': 8 - , ;

Lo : Bven when the seréen. is‘a- luyer of
;- paraftin. 2 mum. $hicl, the faster’ got throujgh;, and though ©--
" they are-mote’ diffused “in- this ‘case. they still “have a de-:
, finite Jine-of movoment il contivivnince of the old.- ' When .. -
" the Inyer of pmeaflin is 8 mm. " thick, the “yapid-tays con ho”
" longer érass it and stop ub a dopth of 2mme; the Jess rapid
* . peuctrate i’ the order: of their velpcity nud come .o LA

-are wors diffused. -

. swlden end, whiclr is maiked hy @ moximum of impression
o the: phte (Cuiie, p.-68)7 This B il very like: the .
g ghe plite Taie, p.o63)s7 This is all very Jike: the . "
.. efleets of thea I T S T

¢ Madsen deseribes a s 15'lk_ing.'e.\"pcri'lh'dfib,w]:iclt'-'sulipui-l;s- -
- B : . - et et visainil. = S A

-

- L Ta Etectrometor

.

ppes '.'-’Bolf:
. &y et
=AY
ZERBEZD.
ozz) CAOLAE
R L.
. . i M TTRR- LR L ) k
" the sune iden {(Phd. Mdg., Dec., 190v). . . Mis appiralus |-’
is showii:in:Wig. 88, A heimispherieal ionisetion-chambor
is made; of wood Hued fwith, aluminium foil ; .the purpose
f. this arrangement i8. to. avoid; senttering at theewallsof ... .~
he -chamber .o niuech. as *possible..~The ‘ridium igplaced. -0 L
‘ot the ‘Wottom. of o conical hiole:cul in a block of wood ns.- .
hown, [aid . abi Ay B, -and o€ ave ‘glides: by. .whieh . "
_ubsorbing serecns:may. be . introilueed.  The. hemisphevieal ” 7 -
" forni’ gives;an cqunl path.in the thumber to every vay that, . -
géts through, and an dqual recoid of its picgence there.. :

Wheit. the sefeon- is ab . 2 all"the ! @ rays” whieli get - K

vough! & ke’ their way into the. cl'mi;jbelf_;::_wl_l‘ex_i_’_ih.;is- o

H
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~ @ramnas por 84 enn T

R e A —Calhude ny ourrent frow '

“ab B only such yayd geb i ng omérge from the sercon ab
less ‘than about 60° to the normal : qnd when it is at ¢, the,

entering rays nve limited to those - thab, make ai_angle of

less than 30° to the normal; . By su tructing the fonisation o

_ in the O position from _tllc_idliism;i nin tho B position .Tox
_ all thicknesses of sevoen, and then agnin the B 'values from
. the b valuds, Miidsen ohtiined , measures of. (@) such

_rays ag are scatiored more thoi: 30°.and less than 60°, ()
sych os axe scattered imore than 60° and less than 0%

- Lot us enll these quantitios the less seattored- and ‘the more.
“sentbered radintions ; they nre reljrcsunhcd’hy the ordinates
of the eurves < and B in the ﬁgm-o,'\\'ﬁigh are taken from
* Mndsen's paper. - Now'ib appenss that for small thicknesses
of screcih the-yatio®of the move seattered o the less

spgttﬁercc'l: is “constant, and this holds up t6 o thick-. . .
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Qramntos por Bi. ¢ - .

. gold sorcens of varying welghts

“pesy of 0°04 mm:of Al aud _propottionintely - less for
gold. * Thiy is what we should expeet if- fliose particles:
which have been turned through more then 30° from theix -
. original direction have as o rule suffered no more than one
- deflection. = For then, if a screen of 0702 mm, of Al has
. been msed and- the quantities of more and less seattered
" yndintion have heen measured, the nddition of & second
- screen of the same thickness will defléct from the primafy.
.pengik further. quantities in the same proportion and will .
not' -interfere appreciably, with - the ‘ratio “between - the .
quanitities already deflected. R
- We may deaw the spme conclusion from the way. in
“which such curves as 4, B, wnd. F (Fig. 39) appronch. the
orifgim, - These’ were, obtnined by Madsen by the usé of -
jsorbing, . Sorcens. ‘of | varying " thickiess” down 0. the” 7
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88 - STUDIES IN RADIOACTIVITY  cuar.
thinnest that .could De .obtained. 'l‘iwy' make. o finite _
angle with the nxis of «, and are of the type of the curve .
P in Tig 41, not of @ There is no sign even for

" the thinnest leaf wsed (about 00001 em. Al) of any point

of inflexion on-the curve, so-that the tangent to the emve’
at the origin is to all appearances more inclined to the

el

e

hY

N
ko3
[~]

Seale

i)

7

o
o

-
(=]
8 -

Current to Arbitrary

rIoL .

STE

ot 2 e
o L

“

05 3

) ! . Gmr.nm'gs' ,neJ" 8. CIM,
Tiur, 40, —Cuthode ray curront from aluinfum sereens of viarying welght,
axis of @ than the tongent at uny other point. This
meons that for the very thinnest flms the fraction of the
rays seattered. bears a definite ratio to the mdss per-sq. cm..
of the. plate. The slopes of such curves at the origin are
relative mensures of the rays scattered by sheets so thin
- that no & perticle can have had more
“than ‘one encdimter in crossing .the
sheot, That is to say,. they represens
thie results of ‘the encounter of the
single 8 particle with' the single atom,
showing the probable chance of deflee-
tion in ench divection for ench kindt of -
_atom investigated, . - L
: _* "The results for any given case may
conveniently be represented by drawing radii from o point’
representing the atom, each of a length proportional to the:

-

Puo, 41,




i wnilTB RAYS AND'THEIR SCATTERING. gy

. chaiice of déﬂ_ecﬁm_f intf; the ,'diréct.i'dﬁ in which it is c_lrziivlﬁ :
- .The extrenities of these radii Will lie on a urface; the form
“:of which will fepresen’ ‘the senttering effect graphically, pad: -

" the form will vary with thié -nature of: the atoms aud the
3 f’a'pecd'sof-. the'8 Y- IThe.surface is one of revolution, ‘thc.""_;

. axig of -which is-the original dircetion of the 313y, - A
 section through the axis will Eherefore, express the facts’
gompletely, and ‘such & section may beé called the * defiec-
“dion oval) It is a proper object of cxperiment . to .
determine the oval in all pussible. cages; for ds the resulf
we gain knowledge which will be of sérvige in the inquiry.
into the naburé of the atonm. Moreover, when we lave
lenrnt the, probable results of an encounter hetween &
'8 ray-of given velocity ‘and an atom of . given mnatuve, s0
* far a8 doflection goes, wo are 80 much nearer to-being able -
to caleulate the results whet @ pencil of 8 rays falls on o
plate which is an aggregote of atoms. When the simpler -
" problem has been golved,-we shall be in a position to

appronch -the more complex-—and this is_the right “way
see

1?1% now. fo he leny that in muelr work pxj the . .-
B rays, the opposite prcicedtire'hqg been followed and the
" complex problem hag been the first to e experimontally

“pttacked. Measitrements . have heen made on the
« peflection” from, .ov w phsérption " by, thick plates, in

which every source of complexity oceurs, variety in the.: - .-

speed of B 1ays, aceumulation of scattering ab multitudineus.
cncpuuters._loss of speed, and continnal alteration of seabter- ~
ing eocfficients and other constants and so forth. A theory

is requived as & guiding line through the maze, wnd it is of .- S
necessity an approximate, one and of limited -apphieation. -

Al thab the theory can do is to arrive by rough nunlysis
ab the probable consequences of the cucounter between the
single g ray and the single atom, and ‘this wesce can be -
abtained by direct experiment, provided of course ghat we
 ave vight in the interpretation of Madsen’s vesults.




D T

‘9o "STUDIES IN. RADIGACTIVITY - * ca. it
* " Wéhave yeb to tuke into nosount th loss of speed of the |
. particle - in: pagsing ‘throwgli - matter, an effdet”'of great -

7 compressed inte smaller volumg there-w
© in the teturned radiation. © - s

- importance in oxperiments with thick plates, and wo shall - -
-see prosently how weé may-investigate this point without

" interference - from . the' p_lmnoujehu.th'-.scnthcring; just as *

" Madscn's” experiment, gives. the, sentterin g without infer- -

forence from the effeéts of ‘loss of speed. - The two effocts, ..

- together with “the chance of . conversion ‘into X or yray .
© form; il up:the history of the particle. T e
- Micve is ydb Taneh informitivi to be. desired -on. the- 7

" subjeet .of the form of the deflection oval. - We know, .

s

", ~howovet, that the lightet the.atom the more cecénfric, the

aval, the Teavier atom beifig more cupable of -swinging .

round thie 8 7oy which trics: to puss by This s 'in

‘agicement with the results.of Bve, McClelland, and others’”
“who, have allowed 8 roys to fall"upon’ thick, plates of - -
" various substances and hve found the returned” radiation
- to incrense’ W

thi the atomic weighti of the materiol of the.

i)]r_t_té. -

- Density of material isiy ratter’ of 1o. gousequence in. .
‘sueh experiments, for an eleetyon acts onlyon-one.atomab - - -

w-time; If the meberial* composing ‘8. plate ; conld . be-

ould-be no. change - -
it LI P




r_,nm, thmugh the snme»mnteun.

ahsorption. beforé.cntering the t,lmmbm'

f'.‘thu the. plates Aand "B' wele_tmnsposed the cuviént
in thie “chaniher- as ‘dd por . cont.” withi/ theload

. uppm'most whmh wliosved Fhab - the mcuc'lcn 6.8 ]_.'lIyS'fl m. -

¢ Pb ‘weré muel | larger 'Llum $ho mmdcnc ajs, fion
We eonelndd: ﬂmb the umcrn'cm-o m\d in |dencc ndmtl ms
are’ unequal mtho. , of A0 of Pb, or-of: hotl
mt.t'tls. ' ' '

'Fw,.":i.':-.' .

'l‘hc :Lppm'utuq employcc'l by Madqcn nucl myseli‘ i 'ohe
Thote comp]cte fiuvestigation :is c:hown m I‘lrr -4y .It. T ENp—

..y faken from o drowing inthe’ ongmn.l 1mpcr (TJ'rms. J?ou
" Soe. of South A'usm'cchu xxxi; May, 1008, and-Phil. Mag.;
I Dee., 1908). The 1ndmm was. placed - at-the -bottoni of -
.o, conieal - hole mnde-in ' massive lénd bloek, - Plugs of -

various matetinls and . thicknesses were- tuined to ﬁt tha
" hole, and conld: he-used to investigate - tlic effects: ‘of -
pmblally ﬂJJ‘!OI])!Ilﬂ‘ the e mys hy (hffcrcnb substamm.a

- RGN ol Ko T
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“xu PRODUCTION- OF SECONDARY g RAY 117 .

"The v i{uyé"pnésa_ad-up "b.pt_\gqeh‘the poles of a inaxvqrflél-ﬁélcl

magnet, which:burned aside all 8. rays from the stream. . .

"It s to ho r memberéd that.a pencil of v rays. always
sontning 8 rays arising from-the netion of the ¥ rays on the-
last materinl througli which they have passed, or tho nexb
which they are about to enter, and it is-ifpossible o

: . remove these 8 rays by o screen, ginee thointevposition of.
*matérial will ohly- be “the accasion of frosh secondary <
. radiation which will ‘tuke tl_'_lp;placd of that which it ‘has " T
"intercopted. Nothing but.d'strong magnetic field and o~
" ‘special’ arrapgement of the -ppporatus eam even ap-

proximately remove the’ 8 rays from. & space thrqugh -

which the ¥ rays are.passing. . Tt is b0 be remembered also. -

- f'""""“"thm_:.'tthefail:"i_t,ejclf*nbsorbs‘ty--riuys—with o ‘consequent pro-
* dhiction of 8 rays, so that on this aecount alone it is

impossible. to provide o space where « ruys .are present. .

without 8 vays. - .

" A thiel: iron cuse wos placed’ round the magnet and the '

* + g rays passed up tlitough & cirenlar, opening et in’ the top -

- of it, The irom prevented the stray: lines of magnetie

- foree | from enfering . the ‘ionisation. chamber, and. there - .
~distorting and altering the paths of the 8 mys inside it :
" On top of the iron cnse Was & thick lead sereen, intended

to nssist in preventing stray ¥ rndintion from entering the -

. chamber..except.. throngh the opening provided. Above- -

this was the ionisation chamber mnde of tlin zine,

~

" Sufficient openings were. lefb o the top (9q) end af the -

©o o bottom (pp) of thé chamber to allow the xays to-pass .
*4 7 through without touching thie zine, snd the openingseould” .

. ‘be closed by suitable sereens of vorious substances. -Wh"‘?i IR
the sereens were made of the thinioet Al leaf supported on. 1 L -
fine:-Al ‘wires, the sccondary & rays in the chamber were -

reduced 0 & mmimum,":,'thbugh $hey were fair from ,.I_J_einlg‘

negligible.. -

! P “"'.“‘ 1 L .' [ . R “'l."_', - T,
Tiv the cuse of ench sﬂbst;unce, investigated,, mensurements: -

were made of thé.ionisation current ander tliree different s . ‘

" afrangemeits, pamely :— - 17
Bl ._’_",-.'-.___'f\ BN P
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b) “when.pp. consisted of a p]ate of- the ‘giver
jusb:thiel enough .t give, the full aiount- of
B mya
~ (¢) when a tluck plate of the same substance composcd'
."the gereen gq. . : :
'].he dlﬁ'emncea betweeu b n.ml a, m)d bet.ween o nnd-w
- were talén ns feasures of the emergence and the incidence -
A radiations 1espect1vcly -"Phe results are given in the
- following table, in' whiclr t.he two sets' refer to, soft und
“hard rays respeetivély. In the former case the ¥ rays wore,
Ounsemened except by the walls of ‘the eapsile’ contummg
“$he radium, whieh weroe of - hght moaterials a millimetre “or-

A 80 .in thickness.*. The ‘hard .ays~were thosc ‘left affer

passing through w thick lead plug ingerted in the comcal

. hole and were mainly composed of the more penetrating -

" constituents of the orlgmml bundle of vt mya. 'l‘he units =~
m“e nrbltrm.y sy :

'I‘.ABLL \Ih —Gampamau qf}‘mcr,]cuce and Incldcnce_e Ray Ja. o

Soib'rrnya.. N }Im-d-ym_‘,rs. .
. _,I‘ngl:lunr.u. " Fngor, . 1 ineldento.  *; Emergenco. -

e :
-250 < L0
o 1,675
v 1,460
L0
LI )L
. '2,001 [

T

'lhesc ﬁgmes ahow ’ﬁhe cxmtcnce of. ]mgc dls‘;ymmctucs
in various cases which ave-far beyond ‘the. reach of
experlmcntal prrors, thogh the Jntter are cnnmdcmblo.
There ave ditficulties of mtclprchwmu, for.it is . cvident.
that b—e (thc emergence radiation) is gcucmlly\unde.r

" estlmu.ted sinee thc sereel pp sl:ops a cu'tum mnounb o['
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B w.dmtmn whieh'is made i “the 1eud Jusb helow ib-and in

the gir :Jso, and wlnch in reeLoued in @ bub not in . The -

"-"Bel.een a.lso outs c'lowu. ‘the g 18YE’ thiemselvds: to some

o extent. | And ‘agoii thé séicen’ g 1ok only gives rise to

the’ frue, mcldem.e radintion bus. also turns bock some
B rays, striking it from below, and this 18 most_sorious
. when the sibstance “of “the- sereen is. "of . high ‘atomic
_wmght. Tt is diffieutt- to 'mow for all these, sources of
© “errop, ~Theynre almost. necessery Lbnsequguces of the very -
penctmtmg ‘putare of the - mdmt.mn which eanhot be

N ..nltogother lmited - to the pencil used in the investigation. = .

It-is difficult’ to pm'lfy “{ig~poneil” from-B-rays-and- -also .
‘to keep the jonisation chmnber o, bemg affeated by |
._.secondu.ly adintion qpnngmﬂ up in; sunoundmu objects
“where they are strick by cscuped y oys. The. whole

'e\penment is worth yepeating- on- & still *maove masswe'-':

* genle,, when thie crrors might' he-sonsibly 1e€l.ucet1
Trom these results we, can draw, the: gen.cml conclusmn

o tat the emergcnce rodintion.is; gteater than the: mm(lence, ‘

pmtmulmly in the case of the. su'bstnmccs “of small atomm .
" weight. (The incrense of incidence radiation with atomie ¢
weight. is in- ngreement with carlier 1 swoofs of -the same

“principle (Eve, - 1 Dhal. Hog., Doe. 1904 ; McOlellnnd Trans.

. Roy. Dub. Soo., Morch, 1‘)05) “The relative’ amounts of
- ineidence B. Toys from -different substaness “when, exposet].

to g-ond toy mya e not very different, ag may be seen .
" from the tablo gives. by Bve (loo.. eit)— S

TABLL. Xx.—-C'uuumrauou of Secordary 8 lfays clue fo Pn'iua.ry ﬂ :.mdl Lo
ramary-yﬂuys. S e 5




Mndﬂcn tm(l T th'. 'pl‘béééﬂgél;t -1héd$lifé,h}ié:_qi1d.iiﬂy-'bf
- l,hu sodondnry. B rayy in terms 'of’ their’ penetmtmg poers.
- -When the thicknass.of the-sereeit.pp i grm.'hm.lly 1ncreased

from’ the shnllest ~volue posanblc, the . & radintion i .incrdnscs

mpully ot first bub machcs o maximum when the screen‘is;.
. 80 thiclk that & mys. frum its lowest stratum.are unable to
- inake thelt 'way t]uough it, oit indoed o littlo. befora’ thls

'pomt if neount is tiken of the absorpsion of the: pumn.ry -

'y rays. ' The results of expeumcnts of this kind'in which™
“Pb and Al séreenis hivo heen 'arscd are shown in Figs. 46
and 47 From bheac CuLYes We enn obtmn an o.pploxlmate
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i, <2nmits +Datey e 4mm, B Toted,  <Dhte. ol mm.‘l-ﬂ
' TMelmau of .';‘crem--— :

Fru, 46, —Al'wol _ptmu Crree of Secondar.,r ;] J{uya i Lmd. )

" valug-of the penematmg power of tho secondary ‘B mys ;0
for if- the thickness of the gereen be @ and the coefficient
“of u‘bsorptlon of the 8 rays in the material of the screen
. bo a, the energy of the g8 mdmt'.mn will contain a factor

© fte¥dw or {1 ~e” /?L T'his is obtained on the assump.. -

tions that the screen is mob Thick cnough to phsorb the -
v rays appreciably, and that the & ray absorption follows
* an‘exponiential law. - When the sereen is of that thickness
for which the -8 mc'lmlnon is lnlf its full value o‘“‘-l/"
md xe=07. S

In Fig. 46 tho curve marked.4-shows how the emelgeuce .
,8 radiation from I'b. ummases with thc thielknéss of l‘.he .
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. :Pb "éctc%ﬁn ‘ab pp, wli'én'._tl_lé‘ y oy have been ?;;Jiftd&' of

their less penetmting'constitﬁéul‘,sf}iy o lead plug 1°G.cm.- P EAER

* thick placed, in. 'the conical , opening above. the fadium. '~
. The rys which ave left after penctrating “this :
© .~ lead have o mass absorption coefficient in lead ‘of about
- 0087 (McClelland) or 0-041 (Soddy and Russell), thednitial © - .

.. _cacfticiont of absorption. being about fifty per cent.. greater.” . L
. The B radintion s shown by cieve A to yiee to holf its . ° -

- fill value when the thickness of the lead sgréen is 0°083

g o
g8

,Rad;'ntian R

| Emergence
N
a

L . re N *

. g ~H U‘Vnhultu Somby 00 oL -
ool A — il b

- a‘. Haif lelne at -rTmm. B IR I

L T dmm EREEE T 3"3"""- N Amn, C
. .Te .. Thichugss of Scream T e

- . . .F;ﬂ:'_ 47.—Abmjg:£io;; E}_‘-_B'ccdudria;y‘ﬁ 1y in fllm)}f:m'ﬁm.‘ L

w '__'T!'l"l‘l‘.‘l..,i‘.é(;:i;b.gﬁ. the ‘.iap'ruv:"c‘ absorption cq’eﬁ‘;gieiit_‘ of the- radin--
- ionis 0°7/0°0083 =84 enl. <1, Giniilgr results wore obtailied " - -

b for 8n, Cu, and’ A}, and ll nre sob” out together in the .

. jfollow'm"g"-tuble," in_ which the htﬂt_column';givgs'_n.ls_o the.. .-
. efficionts of the. primary 8 rays. -
stonees, 08 “givén’-by MecClellond and - ;

alues of the ahsorption co

£ Faditio I thicso substor e
* Hackett {Trens. Roy.: Dub,. Soc,, Maxcly 22 1907)

amount of . o




:"S'jn;uiirifi q;ialfty; ‘o Secondary'8 Rage’ due’ to Primary vy Baya
o I{s-t?:e'qanne-u.,t?faz of the Iffn'r_nqs,:,rﬂ .Raya.? 4 4

v
Thickness of
|rereon giving hnlf

s¥aloe’dn mm.

IO

“Goppor ..
‘ .‘:\Itlllmini\.un .

. Singe. the. figures in'tho lnst two columng sgree.'so
closely, we'conclude that the secondary 8 rays, no matbér - -
. ..in; what substance they arise, have the same penetration
g tlie" primary 8 rays. * It is true that hard vy rays were
. 1sed'in. these experiments, while the values of the absorp- -
- tio ‘coefficiciits of -the @ rays rofer to rays of thé iisual - :.
quality belonging to RaC. - The allowance ¢o be made for” s
'this difference is uncertain ; bub it cannot be great, for the -
* & value of X varies rapidly with the speed of ‘the 8 particle, -
ind’ Hliere is igom for considerable alteration of the values
of A-in the thifd cofumn of the fable without -therehy
. making much chenge in the corresponding velocities. L
Thoeirves mavked-B-in Tigs. 46, 47, oxbibi} the results
" of measurcments of the emergence radiations when the . -
lead plug had been removed, and the y roys -were ‘there- .
" fore of a less penetyiling character. © Comparing. them
“with the 4 eurves, we have an opporbunity of judging the’
 effeet of viying the quality of the - rays. “Wae see that
" the. B eurves.rise. much more guickly to ‘their ‘mpxima,
and indeed in the ense of lead the total jonisation i the -
chamber begins actunlly to decline when the lead - sereen
_is “only half n millimetre in. thickness, This peculiar
behavipur of the lend is due to the fact that . the softor.
constituents ‘of the y rays are absorbed with dspecial’ -
. rapidity by substanees ‘of large atomic weight. A lead
" gercen’ “ hardens” & heterogeneons beam of g tays far

.
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aore than a seroon-of nluminium:. This is in ug:reb'ﬁeﬂf
 with the iapid decline of the’ absorption coeffieient of~the -

" rays of radium as threy pass through greater and groater
thicknosses * of lead : a-decline’ which' is not manifested
with corresponding . clearness in the, ease of ‘tho Tighter . |

 oteinic weights.© As on example, we mapy take - the’ o

,_follo\;iug figures due-'to McGlc].luud.‘(Phil: Mag.; July,

"':“'._- T ©L TATLE .XXiI:.—ﬂfga’c.{ _A!iaqmn'ou _C'orfiéic}ua of -f“..lfuyé. -

'.'.‘l‘i_ti_ckuusu'pf'm.:mcn. ST

Sll.‘.‘l_ﬂi_ltllcc-' R e : m—" -
e . 0°25 o, 'D_'OZ'J om, \ 10 em. |- Bl

omg -] om | owst
. 0038 0038 | - 00as

‘lm_hqi;eroancoim q,'r_z_x}:raca.usiu'g the effects which are -
‘ sepresented by the B curves. contain both hard and soft
. rays, though fhoere is no clear line .of distinetion, botween

" them. It is possible to sepatate. out. the effects of the
“soft rays in the following way. = - . -~ ST
- The cffects of the hard radintion whick has passed: - :
thivugh the Pb plug s shown' by the curve 4. If the™’
plug had not been there, the effects of this indiation would
“lve been greater by about ‘bwo-thirds, & result casily
 coleulated. 'he curve A’ is obtoined by increasing the
~* ordinates- of A by two-thirds of their. values, and the: -
... “grdinates of A’ ave subtracted from those-of B. We thus
., obtain B',ncurve which may be taken to tepresent roughly -
the quality.of the @ tadiation due_to the less penetiating . ‘
.'.f'.,,._mysr‘..'JL‘,hq-mc‘lintion'1101v"risqs'_td*,11nlf volue when the /= .1 yE
“Jead, seyoeh ab pp-is- only 0°024 mm. thick, ihich i3 .ot RRREIMRN
. muich more than & quarter of the corresponding valae for: " S
" thie hard rays. 'Phe. njore penetrating constitouts of the” ’
* y.roys of ;tadiom give rige to secondary 8 Tays whieh are: ..

e

Dxiey
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+ ay therefore bo su

“tay | STUDIESIN

P

- four '.times.'as‘b'cnetraﬁng'-:";i}i ]
- Joss penctrating poitions of tlie samie radiabion, "

“thoss duie ‘to_aértain of the. . . §

_ . -Iho. results “of - this investigation upon --the- relatmn'
* Tetwoon the secondary 8 tay and the_y ray to which it-isdue >~

‘ inmed ap-in the following statements -
: (o) The volocity-of the g xny dopends on .the, quality
" "'of the ¢ oy, ihcrensing With ‘tli ‘penetrating power-of the
‘latter, T , SRR IR
"+ (b) The “velocity is indopondent of the neture of the ' .
“atom in whi¢h the 8 ray nTisoH, o A
(¢) The emorgence 8 rndintion in gonerally greater than -
the incidence, purticvlarly in the ease of the light atoms.
"It is possible to put the Tnsb statement in a differont form, -
which throivs some light on the manner in which the 8 ray
begins its motion away from theatom. It i5 elear that the
4 ray continues the mobion of the iy rny. to a greater or less -
extent, ond wo should like to know the exnct amount of
this tendeney.. Wé. ean imagine tho chaneo that the '
 secondary B ray will leave the atom in"any speeified
diveetion to be ‘expresied ns & function of the angle which
 that direction makes with the direction of the y xay. . We-
. ghall po. doubt ‘bo able eventually to determine this-
funetion by:experiment, and we shall have to use thin -
gheots of absorhing material for the purpose, for the same

reason-as in the dse of B rays (p. 88). With thick sheets -

tlie xésults’ must be' complicated and difficult to interpret,
_ pince it is then neeessary to tuke into aceount the production. .
: -of ‘B rays in cach strabum. crossed by v zays and their-
. subsequent seatbering ‘and slowing down. Work of this
"kind has sciateely beon attempted. The results given in .
* Pable XIX. can be employed only in forming an estimate of
the rélgtive numbexs of g particies that go forwards and go
‘backwnrds respectively from the atoms strack by the yrays;
 the terms having reference to a plane perpendicular to the
diveetion of the cxeiting rays. It appears from caleulation
thab they must newwly all go forward, and it is easiosb t0
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“pssame this as o li_jrpothesis and éec:.hi\"\: closely it explaiiis o
" ‘the experimental resnlts, Weo shall also he obliged ‘to -~

male ¢ertain other nsgun_zpt'i_du-s.

We ninst assume some relation bétween the “gbgorption ”

a

of y rays.and ‘the ‘quantity of 8 rays prodiced, ‘Lhe l
: . simplest - supposition is thet the two are always pro-

"portional to cach other ; that is to-sayif o certain per-

centoge of nry 1y stream disappents in passing: through a

* plate, the same quantity of '.l?a,_,rndintions_mnl:,es its appear- -
., ance no matter of what substance the plate is’ composed. .

As a matter-of fact, it will'appear later that probably the
whole of the disappearing .y ray cnergy renppenrs. ns 8

ray energy, the material in “which the 8 rys mise being
. simply the ceuse of & transformation of enorgy; but. we do
‘. 1ot nssume so much as - this ab present. - B

.. Next let wssuppose oursclves to be using y rays of grenb .

penctration, whichVWiéger, MeClelland ‘and ofhers have -, oy

" shown to be absorbed fairly strictly nccording to a density
“law : which means that sereens: of. equal weights absorb . -
equal amounts no mattor whet the material of the scroéns; -

leadl only and subséances of the- largest atomie weights .
have o little more absbrbing power than the rest.. "

considerable depexfure from cxperimental yestilts ; butit is. .

easy to allow for this crvor afterwards.. -
. Tinglly, let us assume that the 8 vay when first produced

continuek exactly in the line of motion of the y ray.

.- We proceed to compnre the ‘guantities. of 8 dintion

“which should  emierge from-the-* emergence - sides of two ... .‘
- plates of different materinls. Lot these be represented by ..
cAD. and. A'Din Fig::48, and lét BC and B¢ he

. Again, Jet us assumc that the B rays are. also. absorbed . -
* gecording to a density law. In doing so we niake o

" corresponding " stratn of ‘gqual weight;.in fact, -let -

AR D BOBC = CDJOD' o, whoro pand s,

"+ the - densities of the” two' plates- respectively. Let’ the SR

lates be drqgse_cl'hy equal pendils of yrays as .shown by -




the dotterl hnes;,m' the; ﬁgurc
Vi mdmtlon iy’ absorbed in: BE and- B'C; the same quantit
© " of @ radiation tnkcs ifs.rise in ‘onch. . *And; since the strata,
7 CD and C"D are of dqual weight, the snme fraction of this'
Y mdmtmu pnsses ous.of -each plate.: Inteﬂmtmg for;all
e _'."“_eﬂ‘ectwe strata, the whole emergerice 8 ridintion should;be!
© thelsame for cach ‘plate uud s0 for all plates, pmsummg of
7 “course tlint the g smenm 1saumg from the plate is- nlwn'

'+ . thie apme,

. coefficients of the 8 rys’ are not all equal, hdt diminish - R

' only ;" tho 'lssumptlcms m'uli: are. mnny nuc'l the, 'mctlu)d,gf.

- incidence side. Of t]lose onrrnmtmrr in BC and conhmunn' ST

STUDIES IN RADIOACTIVITY

fince, the sam 'qu bty ¢ of'

If we now tuléo into acc.ount t]m fact that. the :tbsmptmn o

A ac Y considerably - in  the -ense  of the:
. o || | ~ lghter stomic weights, then the
by iy | B vl 'cmclgencc radiations should deerenses™ -

Ao L. ns the ahsorption coefficients ond. - . .
e \ N R the atomie weights incrense.. XL W. ~. |
Bl o Solimids (Jehibuch dor Rad. und -8
Lk - LBlek, vol. v., 4, p. 486) gives the.
e Feows ';followr.ng wdu,es of - the 'Lbsorptmn '

- coe{hclentq of Ur ﬂmys —
Al 566, 1"0732 011739 Zn7-31, Sn 795, Pb912

-..--CI‘OWt]lQI. (PIul Mag > Xii. ,p. ‘37‘) 1‘106) ﬁn-:ls the values . g
‘ta be :

O 44, Al 526, I‘e64 Cu 68, 71169.1, 311946 P 10'6.

‘If we tn.kc mto n.ccount u\so ‘the somewlmt high'- -

nbsm.phmn " coeflicient of Pb for ¢ rays, we sce that the: -

_relative’ vnlues of the figures in the. lnst eolumn of Table - -
C XTI ave. qmte m agmemeub with what we should oxXpéct. ' L
4+ The lightest atoms give the- largost emergence radiotion; but- - - -

léad hias a rather high value w]uch brenks the general rule.
The whale of this-cumparison is of -conrso approximate

coleulntion is o vough one, . -
Let -us now consulm. the 8 mys 11)puumrr on the
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at first the direetion of the ¢ rays, a certain’ feaction, soy P,
is yeturned froin the material in frout,’ CD. 'The values of
p for different substances have been measured. by, Bve;

MeClelland, and others. Tts meaning, as already mentioned,

. i¢ anything bup definite; bub is cleny enough for present

" purposes. In theense of the. other stratuni, B'CY, the,
amount returned is 9. The seme fraction of the returned
“portion emerges from the plate in each lcose, and

. integrating for all offective strata the incidence fadiation

. of each substance ahpiild be p,roporbional'to its eorve-

- -gponding constant, ¢ In other words, the incidence 8
rodintions should beay nearly the some xelations to ench
other whether @ rays ory rays are the primary radietion.
This has already. been proved experimentally. by Eve and

MeClelland : - see the table on p. 119 The experimental
" frieh. ig: now a deduetion from the hypothesis which .we '
have pssumed, - oL
In’ this comparizon of the incidence radintions; we ought
no doubt to make-the same allowances for the want,of
aceurncy of some of the assumptions as we did n. the ense
of the emergence rays The absorption cocflicients of the
A rays in C and Al are less then in the henvier atoms, and
on that scconnt the experimen'ml_ values of the incidence .
radintions for those substances ‘sliould be somewhat
greater’ then the ealenlated. Bub it'is scarcely worth -
while to look carcfully into these gources of error and’
othiers which arg also present, such as the vaviations in
quality of reburned A radintions, < We do not know them

. with sufiicient accuracy to make proper allowancee for them; = -
it is cleny only that' they canuot interfere with the general "~~~
_agreeinent bétween theory and expeviment. ,'We can con-* -
“clude that the ‘ﬂecondt{fy Broediation, ab least when originat- "~ .
ing in the lighter- atoms, starts off almest entirely in_ the -

" direotion of the primely radintion to which it is due,* In-

- the ense of the hepvier'atoms this may n6b Liold 8o well. ‘
-~ There is.one 'apparcnt,&iscrepﬂncy,iix .the fignres of -




128
1" Table XI .
e “give's ggng’_ra'l_gi_iplahut_ioﬁ, . “In’some eaﬁes,-.t]_fe,'émergéhet{ :

- radintioli appears to be- o little- less..than the ineciderice.”
" This is probably due to experimentel crror: ond to deéfects .

B .the,-arrangements --and - tho 'caleulations, -for, which

" insufficient allowance has been ‘made, - Some of these haye'. :

. been ‘mentioned c_tlr'eady. o RERONS AR

STUDIES [N RADIGACTIVITY-
lench :‘im;"st ‘ot be ovcxlookedm thie attemp _

’ o

‘Some of the parallel ln.\_yE!.lm.w.rB7 becn ‘p.roved by .Sn'é‘leé‘.'

‘ for-the @ rays due to X xiys (Phil. May., Morch, 1910). -
© Barkla:hos shown that when primavy X rays of aufficient .

A .

A A . .
1 ey .:\%.:ﬂ\;‘/g Na

17y it
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" penefrating power fall npon plates of various’ substences,
.+ miost convenicntly those between chromivm and tin, ‘there

is o strong secondnry X radintionw hicll is homogeneous and X
characteristic, of the sfubstance.. . The gréat vaviety in.

I the quality of these radintions is shown by the following
- list of 1hass abgorption coeflicients in alaminium given by

Barkla and. Sadlet (Phil. Mag., Mey, 1909): " Cr 186,

-Fe 88°5,.Co 716, Ni 59°1, Cu 477, Zn 394, As 225, -

Se 189, Ag 9-6. ‘With this range of quality, it is possible

- "to malke o senrching test of the prineiple that the speed of '
_the secondary B ay depends on - the quelity:of . the -
. iadintion but not upon the atomic weight of the substanee,

The method will be understood from the accompanying . )
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© dingramy (Fig. 49) of- the essentinl fentures of tho'apprrabis. -

" The secondary ¥nys ehavacteiistic. of some radintor 12 enter

* the ionisntion chember 4B througliw thin'Al sheet strctehed

© geross an opening in 5. Aftor erogsing -the chamber they- -
“strike the opposite wall 4. -The gxnys from'both Aend B .~ -
contribute. o’ the jonisation iri:the: chamber, the former
being usually -in grenter’ quantity by far. © The plate B
con be moved so'es to male. the depth of. the ‘ehamber - . .
‘etual £ nny ‘Qésived-. value,/” When® it is. Jargd’ and
the 8rnys from the walls ceandt: cross the chember; the. - "

S RELEE ST L A s

- sy;‘.‘— HIER: -
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Distanca botwoen Bounding Surfaces - . °
Fin... 60 I

.9
=

i
, - A

» {onisntion. current. incronscs wuiformly with the - width. -
.. But when B is pushed so closely. up to 4 that the 8 roys.-
. -um;no_t.._@mpletclf their’ paths--within® the :ghamber, the,

corvénit” fhlls. off ‘nb an -necelerabing rate : asthe.. depth

« diminishes:- Tigs. 50 and 51 arg tiken from Sadler’s paper
(Ph‘i@..tM@g.",jg'[_n_rch,‘__1910).__‘ : ' e SR

" The-shicisse in thiese, figures are the ‘distances betweon. - *

*‘the two i)lntes:of the jonisation”chember.:. the ordinntes are -

*“the’-obsorved ionisation: currents..; The ‘curve. maked . :

- segilyer-ad secondnry ‘radiator " rofers to oxperiments In. i
N -.-.‘.A--i\.:._ oL 1‘” ‘.‘.: ‘1‘{ S




iracted from those of the enrve,

STUDIES IN' RADIO

from silver when {rradiated by the primary I m:bhe
X tny bulb. . Leb us efer to thém ai'Ag X '
'riys. wore, -passed Jub ‘the.

" which, Blle ‘X'i:‘iiyé'flsed ﬁéi-éﬁ,tht;: iiop;_og"eﬂe;i;?.' Tays emitte

" through-tho thin Al wallin B.nd fellupo

" in-this case an iron”plete—the tertiary radiator-

. figure.. * The curve shows thet beyond a certain point the
: ,pbéer}ratiohs._;whén plotted lie on o straight line,- Sadler
" “assumes that the incrensing values of the current are NOW

8 ﬂ . ‘I'rén ns:'r(: "‘n.ry

~)

far Tonisation .
. &

3

S

| -Lorpuseu
B

7T

o¥—5p =g @0 &0 50 56 70 €0 @0 ioOmm .
e Digtance botwoen Bounding Surfaces. - - .-

T ]."l'u.’_.’il.‘ e

:_d‘lls?;...eli!}iljtf.ly to” the -increasing width-of. _aip . which ‘is: " 8
“sibmitted to the divech action-of the X inys crossing the™ |8
chamber, and -that a strnightline dras W throdgh thie'origin il

parallel to this strnight portivi of ‘the-eurve aill represent

" the direct effects of the X rays nb all prossures. CIE r_'thc"--illzf.-

ordinates: of thie straight line throngh {he “origin be snb:
. the: romainder e be
asexibed to the nction of the.g vays. front the walls. - The .
cuive thus obtained is given in tlio «silver” cirve of
Tig. 51. Sadler finds this ‘eurve to he very nedrly of




- x1. PRODUCTION OF SECONDARY g RAY I 3h

B ™. fhe-form y= k(L= ™), :ind, lie tokes -the vilue of A so™ -
‘ - found te he o mepstve of tlie ‘ab@rptio!i'_ﬁqeﬁici‘cnt of the - -
graysinain | . o .0 Y R
e+ Soms of:Sedler’s ‘results ave not in complete agreement -
1" - “with thiose of other observers. But, s régards the relative -
" penetiating powers' of ‘the @-rays excited in ‘diffevent
" : radintors by "X -nys of different qualitics, his . methods
seemn quite”valid ‘nnd his conclusions b nve heen confirmed *
.. Dy others, - Sadlor puts Lis results into the form. of . table,

.7 which is here reproduced :—""

i Alit.E .XXIII..—lV“‘“"” of. the Aﬁm'lj)r'l'z;ﬁ G}Dl;gl;ﬂfél'lt () Bi Air of i!m'C'u!;ho'dc 3 S '.; b
S " Ruye due to X vays of Variond Qualities, 00 St

S R.udinu.léwh{uhnutné tha souraa ofIi.o_mc-;ge‘ﬁ'cnﬁs_uéédllllﬁl‘}‘.‘f royw.
| Torbimy 720 o o - T T ci T L
Rgdil}tqr._‘

"N : Zu.‘: a G| & | Mo Rl_m.' YR -

Tren, ). 470 | 168 Jesd| o :.- ‘L o 88 'j:';‘l"

Goppor |- o | R abEF 0| 20w b el 8|sm | eon)

“gilver L[| o] aee e sl “ove | i | ios [ 8 | ovn,

i

'Al\il]ii;;iulll ) R a4 20 s 12 ‘800 il}ﬁ# i

.+ These results show very.clemly that the same principles - . -

. hold jn the chso of “the g Tays due to X rays gs were L G

) foind- by Madsen -and myself in the case of the 8 rays due -

"1 to g tays. " The penctriting power of the g ray, and its ...~ %=
" .speed, depend tipou tlie quality.of the exciting tay and - "

.ot upon the nature of the atom in ‘which it is.excited.
Beatty has also done ing ependent worlk-in this direction’ - .
Proc. Coinb, Plil.Soo,,7x¥., p--416,:1910)  he used only

oné metal-—silver—~as the source of. the-8.1ays, Butb g0 fur

‘a8 they go his. resulta; Jiko. Sedler's, ‘ave: quite’ in,aceord’-

with the pninciplea.wd}h:lﬁre'sﬁiyt'ed._';,- LSRN PRI ) A

Tt will ‘be-‘observed that' thie. methods ‘employed inithe - - -
L RS e it




TR

. STUDIES “IN/ RADIOACTIVITY .

" investigatiohs with X rays are différent’ in character from.

s :-:l..thoscf used with'the ¢ rays: - This is neeessarily the: cise.

" “fhe 8. rays dud to 'y Tays_ire s0. penebrabing that-the
. only ‘spond.:a, fraction of their range -within the ionisation
: - chajnber” as-it-is dsually-constituted, and "1t i8 , praotieally
 mpossible to vory the prossure of the aix or the depth of .
 the chamber so_ rs to includo the Whole range; we cannot. . .
~therefore find the form of the whole-of ‘ the absorption- -
curve in air.  We must vary the thickness of the chamber -
-wall through’ ivhich “tlic 8 rays enter'snd so find . the "~ .
" . absorption curve, in- the materinl. of the wall. In the® :
" cnse of tlie'd rays due to X rays, the thinuest motal leaf

ahsorbs‘completely all but the fustest; and the only wayis -

“:'to find their shsorption “in the gos of -the chamber.. . -
Boatty docs this by verying tlie pressure,’ Sadler -the
depth of the chamber. -This latter mothod was fiest used

- by Townsend some years-ago- (Proc, Camb. Phil.- Soc., x, -
p. 247, 1899). . Townsend'’s rays were heterogeneous, and
lits vesults therefore of less'value than'those of later daote, .

. bub .it.is npparent from . his figures that ‘the penctrating

. - power of the g my is independent of ‘the, nature of “the ~

" atom in which ib arises, . A S

" The relations between the ditections of the 8 ray and the

" exciting X 1ay have been’ investigated by Coolisey
{Nagure, April 2nd, 1908), who showed that -the same

"want of symmetyy of thic 8 rays existed as had pievionsly -
been found in the case of the ¢ rays He found the -

"“cmergence 2 radiation. to be 50 to 90 per cenb. greator
than the incidence in such cnses ns he examired. He used’

"' hoterogencous X rays. e afterwards répeated the

experiments with X rays of various qualities (Nature,
Dee. 2nd;- 1909), and showed that ~the dissymmetry
inerensed with- the penetration of the X ray. .Beatty
found the following values for the ratio of the emergence

to the incidence 8 radiation (Proe, Cambd. Plyl. Sog., xv., . .

6; p. 492, 1910)




-'OF :SECONDARY g RAY-"

LvThoa flom I‘e _t‘ 8 gw
. “Al merely seattors. primary riys whmh“au. ha'de' tlw.
: of the secondnr X rays: The s 11(1 column gx

- ‘szlver is, the substa,nc ,
Ihe th { ives.. the corrgqund_mg,. \falues, fp_r K
pper, . L :
~The: fo]lowmg yalires of the
'Sn X rays




: ' ) .

co considered ns: ext.remes 'in, the u.ther ‘of quo.hty, “iad‘we-

% find aecordingly hab the. velomty of thé' @ x8y. ¢ due ‘to -1_:\_1_
Sy TRy e ,much ’grentcr'tlmn that: "of the T8 I8Y, dug:

nay make s, ﬁnn.l st‘.n.te nt of the:cone
- draiwn from ol these oxponments s followa S -
1. 'The - Bpeud of the B vy ‘dup 40, they. o X oy |

'_'depcnds “only, on ‘the; qnahby ot pcnetm.hmrf “power f the - :

oxeiting. Y. The specd and pcnctru.blon of the forine"..

~ incicast; with the penchmhon “of the latter.’ The’ speec'l ol

. depends noitlice on the inbensity of the v or X roy- stream,.
ot wpon” the n'\tmc of ‘the. atom in, wluc'h the B my :

: :_m_ses. . et

' . The mﬂ:ml c11 cc’mon ot‘ the movemcnh -of the ﬁ 1u.y i

o more or logs i continuation of that of the.y of X:1ay,; this " -
offcet Leing- ‘most pxonounce{l when the.. cxcumrr oy 8

pcnehmbmrr and the atomic. wmgh’o small, , Iu the ecose of

hard g TOyR and’ hght atoms, the contm\m.nce is! alrnostf T

~completes i the cage* of sofbl mys an(l hc:wy atoms, 1b is

N rvcly ams,ll.

'We cont now ploceeil to. consuler the .-foun W hmh t.heae-'- :
oncluswns \\'ou'lc"l 1cnc1 us to nssigh : t.o the 7 and t‘ne

X my
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?Overseae trlpe.:»i:*’

e e e

‘“i.J P V M. OVBRBEAS TRIPS..

ﬂ,;wTravelled to England and the U.S. vleltlng the prlnclpal

Coi i universities) and: electrlcal works,meeting. eome of the -

. ileading ecientlflc men of the era, 1nclud1ng Lord Ke1v1n .
"f?and J T Thomson. Lo TR n - B

_I927-—Fe'bruary 1928

‘This was.a. prlvate tr1p whroh took in. many offlolal dutles. ‘
- His’ 1t1nerary inc¢luded " Italy, Sw:tzerland, Germany, France, -
.:.U.K., U S. and Canada. : S :

SovIn Italy he attended the Internatlonal Electrotechnlcal
'“,Commlsslon, where he met Mussollnl.
,s,fIn the U.K." he establlehed contact w1th the leadlng men 1n
vf.Brntrsh ‘Radio Reséarch and ‘together they planned the: future
_“A-'oourse ot radlo research in. Australla. He also v1elted The .
... National: Phy51ca1 Laboratory and the equlvalent bodles in @ -
Washington, Canada, Germany. gatherlng ‘the necessary’ 1nformatlon o
V‘to set up a Standards Laboratory in Australla. C Qe

fIn ?aehlhgton ‘he’ attended the Seoond General Aseembly of
: U.R.8.1. and also the’ Communications Confererice of” the.:
“-‘Internatlonal Unlon of; Broadcaetlng Organleatlons.a ;

c T P V.Mle w1fe Naud travelled to Italy and Brltaln on thle
- 'tI‘lp. ' : . : ..

rd

'December 1939—-January 1940-*': : - .. )
TPV, N.‘returned to England to eetablleh a- plan;
-atlon w1th Watson—Watt's radar research team :

”Aprll 1941--ADecember 1941, jf: EE B S
IR -J}P V M. travelled to ‘the. U B8y Canada and B?l?aln to_ L




,.':" e o S Slr John Percivul Vissing MADSEN :

Acudemic Cureer_gnd Appaintments

. Acndemic Cureer

'I?OO ' _Gruduated B.Sc., Unwersity of Sydney - 1s# Class Honouss in,
: -Mathematics and Physic:, Untversity Medal for Mathematics.
o0t Groduated B, E., University of Sydney - 1st Class Honours and
' * " Unlversity Medal in Civil- Engineering und Unlversity Medul on .
- Gruduutian
1906 oL BuSe, University of Adeluide

Universlty Appomhnenis

. 18?9 : Junior Demonsirutor in Physics, University of Sydney

1900 . Agslstant Instructor in Drawing, University of Sydney ‘
1901-02 . Lectqr_er in Physics and Mathematics, University of Adialuide

o - . 1903-08 Lecturer in Electrical Engineering, Univermy of Adelaide .

| e ' 1909-12 PN Russell Lecturer in Electrical Engineering, University. of Sydney
' o e1z2-20. 0 P N. RusseH Assistant Professor of Elecirlcctl Engineermg,
' ) . . Unlversity of Sydney

1920-49 P.N. Ryssel! Professor of Elech‘lcai Engmeerlng, University of Sydney

- . 194249  Deanof the Faculty of Engineering and Fellow of the Senufe,
.. Univésity of Sydney
1947-4?:-' : Chmrrnun, Profassorial Board, University of Sydney

’ 1935 C ‘Mucrosscm Lecturer, Univarslty of Grueensiand

Appomtments under Council for Scientific clnd \ridustrial Research

. o ' 1927-58 Chairman, Radio Research Board

. | 1927-45 Chairman, Stundurds Committee .
1945- Chalrman, Commonweulth Committee on Standurds and Tasﬂng
i939-4i . Cha:rmon; Radiophysics Board” CT
1941 Member of Rudiophyslcs Board | o
1943-48 . Depufy Cha:rmun,. Radio Propuguhon Committee of, Rudso Research Boclrd
1948- Chaipman, Radio Propagﬂi'ion Committee of Radio Research: Board
1943 . Merser of Council for Scientific and indusiiol Resectch '
Other Appomimenis e~ ‘ . | o =
1915-18 - Chief Instructor and later Officer 'common:Hng the iingineeq :foic'ers,i_. '

Tralning School , .

194 President of F.lecirical Association of N S, W e

A 1912=1 & Consulting Elec. Engineer ioW C l C. (Waier Conservation &
ST Irrigation Commission)

| 19 9-:- " Founduﬂon Member of Instirution of Eng ineers, Ausirnl ia )
) 1936-49 . Fellow of Instliuta of Physics o Ce R




1941

]946.‘.

- 1946-66

1937~ . ..
1946-47_ '

1947-
1948 .
. 1948

© 1949463,

1952- '

.nght Ba:-.halor -

' ..Presldent, Instltute of Phynlcs

E _Cholrman, Electrical Raseurch Boﬂrd. :

‘ "‘Feliow of Australian Nuﬂonal Research Counc!l
) Chulrmm, Austrullan Nuhoml Resecrch Councll

) Dtrectnr, Ph|||ps Elech-!cal Indus!r!os L
: Choirmun, Austrul!un Nuhonul Cnmrnmee for Rudio Sc!ence

Founduhon Member, Nuﬂonal Association of Tesﬂng Auihormes

';Chutrmn, Nattonal Association of Testing Authorities . .

Leadar ‘of scianﬂf‘ ¢ delegation sent by Commonweoith Govt. fo l.h’c',lic.:" :

To-




Three letters‘ T personalﬁrecommenda 1on‘,o_Sy ey
fUhlverslty ‘ﬁ‘suppoit?of TPV Mitss appllcatlon forq;;

fThe hlstorlcal ‘perspective. An sciences’ .
d) The life’ and work of. Lord Rutherford.~

(i) 0 =
 ¥A letter of appreclatlon from the Iaderal Gov 'nment7

'.Q!to Sydney University for. TRV TS war serv1cés qn

o tralnlng.Australla's mllltary englneers durlng the
w,?}rstrWar (1914 I8) ,

‘in Blectrical Englneer1ng-i‘“'.



-I’MH buils VDGR HAD éﬁi;‘!:i;".

Born at Jmmemp, Dot er, "h:‘é.h "‘obmu:y, 3.;5# 3. )

Died on- 22:1\1 szuur,;. 19_37., :

&mivw ‘ﬁelbmume, 1’1(: oo“iu, erm.m:,r 1&61, ‘:_; ~ai 1inr- venael. ¥ B :
Jaumeyed to Bunni;ong, 7 milm:e r“’om‘ ma.“i urat:, ami mt_ivwd
es:glc,;ment at & mine (Carl‘ual:ly}. B S

) In 18?4 Juiﬂed 4§ one’ of the fivat puni.l By-a. beneol of .“Elnos l
whlch wan sta.rted in Balloxat e Y, Jo:m m‘.LL‘! 195. -fjix-'j
ront.h lmter‘ Hre E'hil}.i‘as \'mnt to Hew ...:mtvz «Ia.les o8 rsu;cvwor

- end touk h.Z'. U dsen B’ 1;1:3 a‘xuniat;‘.nt. L '"'ent ta e r.'o.r:th and

" 0:-:;:1(,3 rlimrictn. " : AT ' '_ : |

" gat for. ;..xamixm ion for .;icanned mwvogor in 1‘cumm3: ‘675. r.m'g-'-_:-‘ '
I_.r' naane& thlr& out ot Ii.i’tecn. L .Jimn wta.ined w::.a:l.m c*mt 28 ‘_ .
Draubhtsmn in ..u..ndﬁ Depm:tncﬂlh. SRR - ," )
I.n‘!;cr recuived e.rpos.ntmcut &n .d.ce.ma-i ;::veyur in \*z itlmd
I‘alntrict {& m‘:veyo.c Gem,x. a3t bip..i. ti-m _— Au qs'ﬁ.-. 'an- '

as pupll fmd asaiatunt John u.m. _-.:'.rrs.of’ Anns.a ‘ﬂsh 27’5}1 ’m
1&78. ad Gre:sm:cxi. : I;a‘t. i vn:m'c. td ‘zockinw.r nnd t‘wn to Bir.male., |
m Lq.ntlcruara ajutrieds lc‘tt' apn Dl'xti*d ta '”ta.\’.'f ol ‘:atail

mey ot ..udney, ‘being me o‘. 'blm tl rcu nmt - t‘*c ot*acrs ‘uo:’mg

i "‘,” . * llepars. Foate and .;er:wener. : In 1{‘:88 a.'mfirtt‘ rs-.cnm-in—com.r cl. E

In 1897 awpoln.uecl t0 ¥ asit‘tm in. uam.burn clistf'.'l.ct with' ﬂe"’-,
quo.rtera ot Br‘,.i.d'voud. In 1"“6 went to ‘iom" ato u:r:ictr c -
In 1909 returma to u,;bm,y Un‘iee eﬂms:@. rtzm:.ne& 1!_]‘\.011 '1913, vr}*o.n.'-
ho retircd ::rh tlm age uf.' nevcnty 30:\3:::-. |
Tague'w - ST "j -

1“bur ,‘.Sona-. ‘ }roi'wmor J.. .'.. madscn, teorge (&caeme&), didney
" w.o. "*JI‘L - : _

mo Maug'aturn. g;i {,min,shc.r}. a\*- ..*mxﬂ,;“% Lluhea.. -

ffifn preﬁecaaced hin- in 1;29.
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e 1 - —— - \ T -
s S — fAertor, With an tnstrument of 1hls
dlsenvered In 1892 the amnil onrk
spoty Wpon Mars which; hive since
_____....‘-n——l—"
s -~ planet.
1 s trun that the refector ia Mmoro |-

: . o .' ‘ form of Rb Inches aperiure My Gule
BIGGEST. NOT ‘BEST.| " i
. ' jenatng, fnmouy a8 the onscs of ghc_
g -Teles-copes‘ Eor Ma‘:‘s apnsitive in ntmos.mherlc_dlsuwbnnceu L

|| ATmOSPHERIC OBSTACLES,

i

The publie, no denbt, wondlers why
a telescope nufficiently powerful hing
not been bulit teo ennbie the-chservory,
to obtpln ap fmoge of Mnrs sufticl-|
ontly Inrgze for him to get & much [}
closer and’ clenver view ihun *thoso
plrendy obinined. © . .

The trouble, -as Ar walter Gale]
points out, 18 that-thé most powerful
telencopes ore at~Jittle value in ob=|
perving the planet. In his obmerve-
tory Mr. Gnle emplois two iypea of
| telescope, In, one of which the Imnge

g formed by the rays passing
through & compound 1ens and in the

ather by reflection Strom 0 parabolle
aurtnce-.of_'ailyeved glans.

Ancther of Mr..\:a['r.'a imlrt.:mcnt.s at
W averley—ihe cight-inch Equatorial
‘Refracting Teleicope Ly'Cmbb.

than ~ the refractor. but in any -ense

the best Arcing conditions are ¢RREN=

tlal to suceesafnl ohservation. a6, well

ag N wrained eye. "
Tho fine §-inch

\hy Grubb, W

dxcellent sery
late Jahn Tebbutt, ;
RUOTIRH emplayed by Mp
an 13-inch releeton constructed maay
lyears go-by M ", T, aladsen, has
yecently _huen_erected. With this Int-
tar-leleAenne the tiny moung 6f Murs
were revenled in 1302, ond. may apalin
be meen durlng the coming weels.
. Unfm'tumuely the larrey
acope the fower are {he nighta [4
it ean be used to advantofe.
impcr!ecuon of 1ho atmesphiere i3 in=
eronsed by the yory power of the h-
strunent. Thus 0 INTEC toloscnpe " ia
‘ . ; often . dleappoinunent to the vislior,
- . . . fwho pxpecty 10 ape miuch more .- than
Tie 18in _Enuatérial Reflecting. Trle- ~ ] the night Wil permit b be revenled,
L scope, ll:raggh wohich Mr..Waller Gale - .l Exnwritm;:e and it of good g:::-
i pulli af ird SRS I R comditions W : -
i p tting F) uPder the third degree vlnen -anyone r‘. ‘l t mm}
Tinch- typo has its speclinl ‘advans | telescopes, 1nn¢ Q o
.| tnges. bu%pfur the umnt}:mr the Kront urieg Nt some of the m penutifull
: BEYOED. purity - of image, cou- and fmpressive ulp_:h_m in '
yenience’ and low caut iaro overwhaims= Wy N : . A
Ing arguments In favar of the wTe=1 | K ’

-
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ke"atestfadvancementsli:‘the teohnicnl

L?iende:uﬁntng‘mioce R

.iztricalﬁwOpks ;n thls Glty and he iq_exceptionaliy skilful f

.; andlinp machlnery and apparauus.:;=ﬁ_:,
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.TE\_-UQNEN‘.’__'_,_- e SRR S 1onoaoN OFFIGB
b, .- RIS Ay QUEEN vlcTomA STREF.T.EG

. LAHT AHD POWER swnous . K = . EHGIHERR AND vianagEa
© ADELAIDE. .- . . . ' : e FRANGIS W, CLEMENRTS
A L GOMMU o . g TS,
nomt ADELATRES T toe A OHM menous 'ro BE ADDRESSI:B o THE aacnr:rnnv , oL e
GEELONG, . . C 7 ;

a ‘. | HII'.ITOUF}HE;..'. . : . T;~-!_:_ L 5?/ J{é()’“/ .

: University;

-..A.f

ADELAIDE. ;

____..__-—--—

-;Deam Mr. Mddsen, - L L .
'jt?LF:;g;jj ' ;]7- f As I undcrstand Lhat you arc about to appLy
for the position of Lecturer in Dlnctrical Engineerxng to Lna

Sydney University, I hawe much pleasure in - tmstifying as bo‘bxr

the experience you nave g&lned in connnction witn our Adcl&lde"'

; undertakrng..'}‘ N ". " o ‘ '4/.{_;‘_}_‘1{;” ‘
‘1 Prlor to your taklng up . the poszbzon of Aésistant'ﬂ

Engineer on the Gompany s Adelaide staff you had Lhe opﬁor—_:

tunlty of wamching and, studying Lhe eractlon of a large and{”

’Vf modcrn eleotric power statlnn sultable for supplying & olty.f{ ‘
Jofle0,000 inhahitants, ‘and wnre thus eﬂablcd to obtain &

, good insight into actual work and tha practlcal applications

_ f the very ﬁhorough thaoretlcal elecnrlcal englnepringirf

g 'ﬁ knowledga you possessed.f- “ff'“__,r-?if : o e '."““‘E
o ' e Somﬁtlme ago the Gompany was able 40 retaln your
¢

' sarvices as an Assistant Englnenr on its staff and during thp

p=riod of your app01ntment ynu have had stlll furthmr oppor—'

hh“f Luniby nf oominp inu 1ntimate oontacb w1th e working and
: dally routlnﬁ of a nOWar statlcn, you nava been engaged in

s ﬂ carrying out pracblcal tmsts of varloua descrlptions -on’ sbsam ?;

?\ atiﬁﬁ plant, elecﬁrio genﬁraming planh,—maln@ mﬂters and Lhc likes

1“and have ‘been mOSt usaful in odrrylng ot testh ori conaumurs i

‘;’T T premlsas in, cannecnaon w1mh th ¢pblicamlon of“ulecbrlc momlva iK

o  .1.'_powﬁr to varlous 1nﬁustr1#;. Bhe pracnlcal knowlmdgﬁ nhub_‘,t"

e




3 .z_._sz._.mD“ -._O
.J _.Iﬂ..._ 0:._ rOJJu b

R .mqmgu\w. M:E k.E.. .?c

“_.‘..... .nﬂ.mamn H,- S
S .mmamowm h.nmbmm.‘ 5oh_...mﬂ.mnmﬂa. .
| R .......wﬂ.ﬂw._.“wa.m. m.n.m,. .soh no....q.s
..Ho.H ﬂo._ﬁ..“mbm mq,p .Ho.u ﬁoh.p?w hSﬁmﬁEm.ﬁoaﬁg fu ﬂ.ﬂ @.Eonu.._..
. .moﬂm.“nmmuna h#amhmb.ﬂﬂb .Hao dﬂ.m. ..m..uhmaﬂﬂmpp.m H.mo.mémno,aﬁa.ﬂ

sm._“ﬂ...zgmghﬂo.og B:oh ﬂo,.u ‘noﬂpoﬁ:..nnoa, n.n ﬁmm.mp ..ooq.“ﬁm...._.

T L e L
LT , CoaT .dmﬂ. mnﬁ? A m.h...




UNIVERSITY OF SYDNEY
5) #7 ’f //Ltf’/)f)’lf&&ilq 05’
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" Jead. A similar process of radioactive change was found to be

By SIR JOHN

HE President of the Royal Society, in his anniversary address
dn St. Andrew’s Day, told the Fellows of the Secicty of the
plans which are being made 1o commemorate’ the name of

: Lord Rucherford. - ' .

When Rutherford came to-Cambridge in 1895 from New Zealand:
to work with the Cavendish Professor, J. J. Thomson, he was living
in o scientific world which believed that the atoms of the ‘material
world were unchangeable and indestructible, But the foundations for

- this belief were being undermined, first by
" Roentgen’s disgovery of X-rays in 1895,

then by Becquiercl’s discovery in 1896 of the
simifar tadiations emitted from uranium, -
and even more so by.J. J. Thomson’s dis-
covery of the electron in 1897 which showed
conclusively that the chemical arom was not |
the -smallest unit of mauer. So it was

«scholar to enter "this new field, and he
quickly established "a grear repuration,
“Weve got a young rabbic here from the
Antipedes’, wrote a. Cambridge resident, ¢ °
*and he's burrowing mighty decp ', Ruther-  }-
ford soon found outr thar the radiatdons |
thrown out by uranium comnsisted of two
quire different” forms . . . one of them
behaving like J. J. Thomson’s clectrons,
which he called the beta rays, and another
radiation which he called the alpha rays.
These alpha rays were to be one of the,
most important tools of his later life,

He ook the problems of these radiations
with him to McGill University in Mentreal,
where he was appointed MacDaonald
Restarch Professor of Physics-in 1898, He
colleétéd round him an able band of
research  workers, including, - Frederick
Soddy. In the next five yedrs Rutherford
and his school.proved conclusively that the
heaviest elements were spontancously ¢hang-
ing by throwing our Rutherford’s alphi and
betz rays. The alpha rays were shown to .
be atoms of the light element helium and the bata rays were shown to be
electrons. By‘thesc pracesses the heaviest clement, uranivm, was I%
formed first through three lighter elements into radium—which Mada
Curie had discovered-—and from that by nine more chapges into stable
occurring
in members of the thorium family. These changes could not be speeded
up by any known physical process, and the amount of energy which
was released in the process was astoundingly large. Rutherford said
that thefé Was ‘reasen to believe thar an enormous store of Jakent
encrgy was resident in-the etoms of radicactive elements . . . encrgy

.which was derived from the internal enctgy of atoms. There scemed 0’

be cvery reason to believe that the atomic energy of ail the elements

. was of 1 similar high order of magniwde ', By 1905, then, the doctrine

of immutable ntoms had been overthrown and the possibilities of atomic
enerpy were dimiy seen, v :

The next prear phase of Rutherford’s work was carried our in
Manchester University, whizre he moved in 1907, Ar ‘this time the

structure of atoms was uncertain, They were no longer .thought-of . as -
minute billiard ballsg_and speculation on their structure was very free,

ane school considerifig them to be rather like minute plum puddings
wirh electrons as currants embedded in a sphere of positive electricity.
Rutherford starzed by working on the naturc and properties of the

helium atoms_ which he had found 1o be shot our of radivactive

- elements. In the course of the experiment he noticed that these high-
speed atomic projectiles could be deflected slightly by collision. with -

The- Brilliance of

I;on-i Rutherford: one of the last phowgrnphs'ﬁf him
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q'tums of 0 gas. or in passing throdgh thin n';etal foils. One doy when -

le was discussing in the laboratory the preat magnitude of the forces”. -

fequired 10 deflect such very high-speed particles—they would cross -
the Atlantic in a fraction of a second—he wrned to a young student,
Marsden, and said, *What about trying. whether you can get alpha
particles reflecred from. a solid metal surface’. To Marsden’s surprise
he found that a few of thesé projectiles did in fact bounce back. This °
was even more surprising to Rutherford: -he said thar it was as
‘ surprising as if a ffreen-inch -shell had
bounced -back from a sheet of dssile paper.
He puzzled over these results for mearly
two years and-finally, by remarkable insight,
concluded that the arom must be like a
miniature solar system—a central electrically -
charged sun; the nucleus, with eleetrons
circulating round ‘it like planets. “This pic-
wire was confirmed by a series of beautiful
experiments. Rutherford believed in the
* motto written abpve the entrance to MeGill
Physics Laboratory: prove all things. .
From this. discovery it was seen‘alsé that
the properties of the different elements
were determined solely by the nature of the
_céntral nucléus, The central nucleus could
carry any numhber of units of positive elec:
trical charge between ome and nincty-two
-and for each unit of charge'on the nucleus,
one negatively charged -electron could be-
. atracted as a planet. The chemical .pro-
pertics depend on the electrons and so_in
wrn on the nucleus. Many “of you -wilt
remember that the work of the chemists
- had enabled them to arrange the elements
in what is called the périodic table, In the ~
. top row you have only two clerents:
" hydrogen (the ‘lightest of all elements) on
the left, and helium on the right. The next
rov starts wich-Jithium at the left-hand side
and works across, through beryllium, boron,
carbon, nitrogen, oxygen and fucrine to
, neon. In the next row you start with sedium
and work across to argon.. The properties of the elements repeat them-
selves in passing down from one row to another. This was now all

.. cxplained by the planetary acom of Rutherford, for the electrical charge

of the nucleus increases steadily from one to ninety-two as we work
through successive: rows of the periodic *rable, Successive shells of.
electrons are filled, one shell to each row of the rable. The Marichester
work of Rutherford not only gave us & picture of the incredibly minute
world of the atom, bue it explained at once the chemical. regularities of,
the elements. : . i .
Already, Rutherford's dis¢overies were sufficient to have placed him
amongst the immortals, but one last grear peried of work was stlll 1o
come, He moved to Cambridge in 1918 and becaie the fourth of che
illustrious line of Cavendish Professors. He was experimenting apain -
with his alpha particles, shooting the high-speed helium atoms into,
nittogen gas in a sort of nuclear billiards to,see how the atoms were, -
knocked about, To his surprise another kind of aromic particle appeared
and it turned out that these were hydrogen aroms. Again Ruitherford's
rematkable intuiton led him to the correct conclusion. His helium
-atoms ‘were “entering the nitrgpén nuclel and knocking out hydrogen

.:atoms, thus wansforming niteogehr into a form of oxygen, which is three

units. of mass heavier. The rapidly growing school of the Cavendish
Laboratory now concentrited on this problem. When I first worked
in the laboratory it 1922, Rutherford used to shur himself wp for an-
< hour or so every day in a darkened room with selected research students,
Tooking. for a minue at a time through a microscope at the faint 'scin-
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o .. tillacions’ of light produced when the nuclear fragments hit a.zinc - firse practical electric light, and two mére-yeirs before the first central
sulphide screen, With this remarkably simple apparatus the controlled  electricity station came:jnto usé. No'one living in 3831 could have
. 1ransmintation of mattet wis achieved for the frstdme.- . - predicted the Tull consequences ‘of Faraday's work, and 1 do not diink
Lo These experifaents were trying and difficult, and it was chatacter-  that anyone Jiving today can predict the full technological consequences
’ 3 sstie” of Rutherford that he encouraged this hoys’; as he called us, of Rutherford’s work. If Rutherford -were alive today he would be. .
o . to ‘develop new methods “which in the end produced.a mew branch thrilled by the sight of the. powerful atomic rescarch piles at Chatk . [&

o
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&t science—nuclear physics,. New 'apparatus producing high: veltages _Ritge;-and--Harwell,' generating: energys quietly and safely, producing °
4ng long sparks was brought inte or built in the laboratory, and by the radioactive isotopes which are helping the biolegist to understand h
thése means copious streams ‘of high-speed hydrogen atoms were pro- the world of living matter and providing for physicists new and . “‘3'3?

- ’\‘-'E

~ - uced 10 take ovér the work of trapsmutation frdm,Ruthcrfnrd's-alpha powerful tools of yesearch. We-are only beginningy however, to &8 |
* particles. At the same time, other, groups working in cellars and .ditn  owr way- [0 applying muclear: enetgy to the development of elccprical .-

» CoIIiErs were developing .new metheds of recording the impact of power. . . - . . £l
. high-speed atomic particles,. This work bore fruit in that anhus What sort of man was Rutherford to have achieved so much? Need- 7
T -ypivabilis of 1932 when Chadwick discovéréd the neutron, Walton  Jéss to say he was a mao of preat intellecrual power, but Rutherford - ]
’ _-wnd T ransmuted the light elements with bydrogen:atoms, and Blackett was much more than this. He was a man of wide reading, shrewd in - ;,E;
: *,' ., and Occhiialin showed how radiation could be rransformed into matter. all practical things; a great judge and leader of meri; and a man. of ]
- . The discovery of the neuton by Chadwick led in 1938 o the dis- profound -iisdom, uch ‘sought - after_for his counsel in the larges )

-lepvery of the fission of uranium by nentrons 'and from -here to the ‘world, For five: yedrs he seived e Royal Society'as its President;
final achicvement ‘of . the release of ‘muclear energy. These discoveries, .he did rauch to encourage ‘the application of science to-industiys and "~
Swith all cheir far-renching conscquences, rest therefore on the founda- in- particular tg encourage the d_cve]opment_‘qf"the. Department of
ion of Rutherford’s work, though at the wme of Hs death, id '1637,- - Scientific an_‘d-.'Indusn'ial=Resedrch to irs present status in our country.
tie himeelf tiought that the outlook for gaining "vseful energy from . Rutherford was not one who joirneyed in strange Seas of thoughe,
ihtsms did not seem promising. T ’ alone. He was a man of exuberant vitality;- e loved to- havé young

= Jutherford's: sclentific work was wiell summed up by his friend, men abont. him, sharing’ his-cnthusinsms, generating theit own jdeas

TR TN R
-

::é . Sir James Jeans. Jeans said: * Most: of bis_investigations were key by the intense cross-fertilisation of discussion; producing results which
b investigations . . . each bi iiliant in its,simplicity of concepiion dhd .no ong man, however great, codld have' realised. Those who worked ,

far reaching in its consequences. In his fair for the right line .of with Rutherford caught wo seme degree this infection and way o
‘approach to a problem, as well as in the simple dirccrocess of aifack, working. During the war you -could_see this spirit of the -Cavendish
he often reminded us of Faraday. Voltaire cnce said that Newton _burning fiercely in. luns and- stables on the Swanige headland .and
-wis more fortunate than ény other scientist conld ever be since it Hampshire ‘coast, generating thé micro-wave zadar which conteibuted

eould anly fall to one man to discover the laws which govern ‘the so much to our vicrory. Today you can ctill sée the influgnce of,
* “liiverse. Had Voliaire lived in a later age be might have: said some- - Ruthertord in the work of his students .

4
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; ‘ . phing. similar of Rutherford and the realm of the infinitely small, for In the lasc- decade of his life Rutherford came to deminate the iR
-+ RO -+ "Rithérford was the Newton of Atomic, Physics s ' T scientific world as no other scientist has ever done. We can say of- e
=8 o In gon‘sidering the technological consequences of Rutherford’s work  him, rather ‘as-Planck siid of Clerk -Maxwell, by his birth and early I
& ‘we sight apain_ think of Faraday. In 1831 Faraday ' discovered that training he belongs: 10, New Zealand, by his personality he-belongs | -
By .‘.‘Hrhoving magnet will produce an glectric current in a coil of wire, 1o ‘the Britis! - Commonwezlth; . by his work he belongs to the, whole fg
e arid with that observation opened the way to the ‘devclopment of ,'worid, The Royal Society” propose t0 commemorate his name by N
Ly gleciric power which hos transformed gur Wiy of living and working ‘providing for Rutherford Scholars and Rutherford Lecturers who, like R
’;ﬁ *and* enormously’ inc:cascqllman's_ productivity ‘and standard of life. - Rutherford; witl: carry the torch of learning between- our member =
f,‘&,‘% But it was not il forty-cight years later that.a dynamo lir Bdison’s nations, There can be no more fitting memorial.—Third: Programmne s B
Tad PR . . " [ e I . . . KA
i - Tl : : . : ’ . . . ' -
" Psychology and’ the Future = = .. -F
52 - .
o2 The last of eight talks’ by -SIR CYRIL BURT on ‘The Study of ‘the Mind® - N -
I%:é, N this final talk I want to sum up the main conclusions emerging . machines,” of time-and-motion study (as- it is. cermed), of incentives, .., %
i . | from our, previous discussions. What, if anything, has the psycho-  morale, and ~management; developed with surprising speed; and what’ %1
f};’ 3 logist discovered? -And how are thse discoveries likely 1o affect  wes attempied with such suecess in.time of war was applied to a ™ é

. our everyday life?. In short, what progress hds, psychology miade, .gtill wider variety of problems during the interval of peace.” -
*-*and what advances may we expect in the near fomare? .. :Soon after the outbreak of the second war the advice of psychologists .
. Tep us begin with the miore practical problems fiest, The most Wwas sought by the navy, ariny,-and air force: The testing. and -alloca-
conspicuods achievements of the sclentific- smudy of the mind are to  tiod of recrnits for the three fighting - services, the study of innumer-
be seen in che ficld of child_psychology. Fer this thers are obvious .ablc-psycholngical‘questions as they cropped up—in connection’ with
ycasons: hrst, 3t is edsy thraugh the schools 1o get latge numbers of military training, military equiprmient, military and civilian moralé; and
children for cbservation and experiment; secondly, with children it so-called psychological warfare—all. this revealed the advantagés to

is far casier to control environmental conditions, to carry out @ given ‘e gained By joining scientific advisers or investigators with professional .

' () .+ - linc of tréaunent and to follow up their after-histories; thirdly, experts in each particular- field; and the analysis of the. data thus
) ! -problems of childhood are- far .simpler in themselves; and; finally, secured has preatly increased oirr understanding of the human factor
&‘% . . teachess and education authorities have been the ficst to welcome  in-both military and civilian undertakings, Above all, it has-emphasised -
R psychological assistance. As a Tesult, the systematic smdy of mental that need to discover, as carly in childhood as pessible, those whose
R .- -growth. and maturation; of intelligence,” mEMOTy. and manual skill, innate gifis of akility and character will fit them for posts of responsi- .
of memal work and mental fatigue; of motivation of "different stages  bility and leadership. . L
~  .of child life, and, above all, of -the mental differences: between indi- The attempt to selve these more practical problems plainly requires.
. viduals, has had 2 profound effect o the methods of child trajning  a basis ot background of theoretical knowledge, We cannot offer-sound
R . * and cdneation. ’ : o . ] . advice 4n regard to methods of .educatlon until we have first investi-
x e “Industrial psychology is a much younger branch; but its growth gated the nature of the learning process. We cannot construct Lests

had been stilt more rapid. Tt started with an extension of the merhods  of innate  intelligence’ ~until we have first deronstrated that there
“of child psycholozy to vocational guidaice and selection. During ‘the _is such a thing, and discovered whether (or in what sense) it is really
““frst world war, the investigation of hours and conditions of work innate. We cannot make systematic studies of. the individual mind .

B Pl
s . - “in munition factories, of the lay-out-of tools and the construction of until we have achieved a clear scientific conception of the structute
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* =-A goodl deal. of the mew—work was connected with tidying up the
- - selationships of the various families of radioactive elements;' but

-study, and his ‘saying You know

,alpha-particle must be enormous ’,
* ‘how it all worked out. One charac-. B
. 10 me particularly. According to-
_going past the nucleus ‘describes 2 - -.

-. difticult 10 work r :
- sional mathematitian; but’ Ruthér: .

.‘recalled from his schibol_days“d  I°:
. cortajn special propersy  of the ... '

- _nxcleus led on very guickly to the
i

" “laboratory in Manchester a year or
“ . sb later, in particular by Mose

“ Reeollections of -
o At Manchesteér .
By SIR CHARLES DARWIN, F.R.S. .
s T Montreal Ruthesford had miade’ his firscsgreat discoveries of"
the natural transmutations of the radioactve elements and of

- their characteristic radiations. When he came to Manchester -
in 1907 he éontinued to follow up these Monitreal discoyeries.

~undoubredly. the most exciting work" was in- u.,l‘—mecﬁm with the

- radiations.

All through his iifc Rurherford showed \:;-Ii'ar. I"shu.uld‘ call an a]mbst‘

persodal affection for the alpha-particle, which is a helium atom moving:’

at a very high,speed, and Y think this was because he saw bewer then-
anyone else that in it he had much the most powerfut probe there could .

be with which to discover-how the atom is constructed, It was with zlpha-

- particles that the work was done 31 Manchestec—the worlk which led

10 what was .onddubtedly the greatest discovery in the physics of this
period, the discovery” of ‘the nucleus of the atom, When an slphe-
particle goes through a sheet of gold-lcaf it is scartered off the steaight

line, and “a_smdy, of this scattering suggested that' something very -

curious - was happening tp a- few .of them. The alpha-particle wos

. occasionally thrown so wildly off its line that it'could not be a cumula-
tive eficet ‘that had dome it It must be a single eveiir, "but it took,

Rutherford, to perceive this.  * - - . Lo Co :
I myself went 1o Menichester in 1910 to work in the laboratory, but

.I'was in,a sgmewhat exceptional, position .there because my raining

had been marhematical, not experimental, so that thoigh I was-in the

‘middle.of this business I was_ hardly concerned directly ‘in’ any of the

experimental work, but more with the matheimatical aspects. .
1 count it as one of. the great events of my life that T was practically.

in at-the birth of the nucleus of .

the. stom. 1 remember very well .- * .07

going out 10 Supper withRutherford . -

one Sunday evening alomg with -

three or four of the other workers -

of the, laboratory. I. think we

‘arrived @ bit before supper, and I

remember siting in Rutherford’s

Y've just been - looking at. this
scattering  business, The ‘forces'
from the afom working on the

And then he went on 1o deserjbe "
teristic of thisconversationap yealed
his theory, thé alpha-particle in’

hyperbola, and the orbit is siot
out for. a_profes-

ford did riot’ do it that. wway, He

hyperbala, one. which -1 certainly .

had ner remembered, and got it-all

out from that, -
This idea of.the structure of the*

ca of atomig number, the import-
ance of which we all accepred in
_Manchester long before it was.

fully established elsewhere. Bui it
. wos firmly established by other

.

work piso done in:Rutherford’s

ley’s ‘ .
..
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work.on X-rays and by Behr’s theory of the strucmure ‘of thé atom, I

think mast people would agree that the discovety of atomic number has

be~n’ the most important advance in. our knowledge of the newre of
ematter sinée the discovery of the atofic theory by John Dalton, the
Manchester schoolmaster, & century before.

Perhaps 1 have not managed o give you much of 8 piem of what

{if= was like in the lnboratory, but I can assure you thint if was very,
- stimulating, 1 particularly remémber the way we used to assemble for
" tea every day, with Rutherford sitting- on a stool on one side of & , -

faboratory table and the rest of us standing on the other, while we all

ate biséuirs, and made wild specgl;tions in physics -or qliscqss:d the ’

state of the world,

]

At Cambridge " .
"By ‘SIR "JAMES. CHADWICK, FRS.:

W2y RUTHERFORD LEFT, MANCHESTER for Cambridgein 1919 T went |
_with him as research student, After about a year there he invited.me ta

work with him .to tike up again the assault on the problem of the
structure of the nuzleus which he had begun in. Manchester, i

longer period of dntimge assotiation, yeirs:of the happlest memories for
me,"* Well, it's a great life’, Ruthérford would’ often exclaim vhen
_experiments- were going well . . . and. soméiimes, when-they were not:’
and = preat life he made it for.all- around him, Working with Rutherford:
wis an, excidng adventure, for he was the very incarnation. of the

spirit of research. His passion for discovery dominated everything, His -

gift of putting the right question w0 the test of experiment was matched
only by his ability to see the meaning of the experimental result, and
the winning of one bir of knowledge became at once the -stepping-

- L _ ‘stome to the next, In him, thought
and actioh were Fused together into
one tremendous urge, Anyone who'
ever worked in his laboratory will
_tecogriise the words * Get dn with
it? with which he would stimulate
his students, sometimes in cheerful
cneougagement, sometimes in not
so cheerful admonition. By © getting

demanded, ‘'an  intense  single-
minded effort, 8 complere concen-
tration on the job to be done. i So-
and-so will never make 2 physicist’,
he might say; ‘1 don't believe he
.. loses much sleep over his prob-.
~lems®, But few could five up to
" Rutherford's standard in singleness
* of purpose or-capacity for work.
Looking back at Rutherford’s
. life one thinks that his great dis-
*“coveries follow_one.upon the other
a5 nawrally os the links in 2 chain.
The: first is a revolutionary expla-
nation of the behaviour of radio-
active clements showing that oné
atom changes .spontancously- into.
another with the emission of an
enarmous amount of energy in ' the
{orm of radiatian, Then, using the
alpha-radiation 0° probe _into the
., inside of the atom, he disclosed the
‘.. broad -picture of its structure as
an cxiremely small heavy nucleus
. . "surrounded by a cloud of clectrons.
L3Lotes s le.d The problem of the constitution of
matier was riow resolved into two

Nutfona! Portrait Gullery

“This was-the beginhing of ¢ long peried -of collaborarion and a snll '

on with.it? Rutherford 'meant, and .

distinct parts, the problem of the |

e
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" . configuration ef the electron cloud: and the pmbicm of ‘the structuré-
of the nucleus, It is amazing. that one man ‘could 50 transform, ‘physics

by his own effoit, a nian with no great mathematicul'equip_nicnt,' good
- - but’ not remarkable even -in’ experisiental 1echnigue. -Nor “had. he. an -

there was so much. power and weight behind it, it bad no need. to be
as sharp as4 gazor; 1€ brushed aside all irrelevancy and went strafght
-+ o his mark. - : . )
And what. of ¥utherford the man? It was natural’ enough that his’
.genjus should command respect and admiration but equally marked
“was the loyalty and” affection he incited in his colleagues and swudents,
His friend}iness, transpasent hopesty andl fair dealing crideared him to
-s all, and cven his foibles were those of 2 frank, simple and vigorous
. spirit, He caxtied around with him an atmosphere of cheerfulness and'
“good will, and. the memorics he has.left behind are all happy ones.

dcute or subtle mind; no, his mind was like the bow of o batleship—

. “The Workings' of. Genius
By ‘Professor NORMAN FEATHER, PRS- "

1F I HAVE ANY TITLE 10 speak of Rutherford, it is, I imagine, as 2 ’

represeptative of the young-men who were fortunate enough to come
under his, inspiring leadership in the Cavendish Laboratory during the

Jast years of his life. It-was; indged, a great experience, but 1 do oot -

. propose 10 speak of -it now. 1 prefer- to ake 2 broader theme.
For Rutherford in.Cambridge was already a national fgure, and

many there will be who met him in thosé years—men who are nat’

professionaily physicists—who -will retain vivid memories of his force

of character, his robust simplicity, his zest for [ife, They-will remember,

Wedncsdoy, November 19 _‘

“Ramadicr, the Freach “Primme  Minister, .

) resn_;ns. 500,000 Frs.nch workers on strike Friday, November 21
1 jeutenant Philip Mountbatten created Duke of

Pdinburgh, Earl of Merioncth and Baron
Greenwich of Greenwich and invested with

Seleer Committee appniﬁtcd by House of Com~ - TForeign Ministers
mons to consider the provision 10 be made

O prinoess Elizabeth and the  Duke of. Temporery, housing - pro
N House of Commons

Pdinburgh on their marriage

- " agenda for conference on Germony

" . Railway companies ask,fﬂr_trodps to help in' Saturday, Novn‘mber 22

M. Rebert Schuman (M
Government and receives
from French National

speeding up tun-round of wagons

" Thuradoy, November 20 to 185 -

Princes Elizabeth and, the Duke of Edinbusgh * Marshal Sckolovsky, Commander of the Rustion
- ynarried in Wcstimnstcr Abbey. (Sec: pages Zone "of Germany,
R . .~ . Bgiush and American
" Brtish Government gnnounces that it cannot zories at a_mecung

936-937)

lq:\:_:l a Unpited MNotions .Commission 10 «Council in Berin
exerti

. has epded, Representatives ‘of Muslim States. * Apulia

criticisg pnrtiﬁon.'plér_i sponsored by the

"7 duced : _ . " New French Cabinet
The new wage @ ent For miners unanimously - proportion of MR,

rerurn to work'

] K308 Ao sl Tt oy S 7
SRR U I

w' . " THE LISTENER

him as lacﬁné all ou
it slightly incredil
man “who.had s0

-come a linde closer

has done,, I have in my
each about the size

f a faint trace in the photo
ate there are the slighdy blurred .traces obtained with alpha-

ed through a thin sheet of mica o

. which’ Sir Charles h:

Here, is.the gist ©
selated obsecvationts:
‘out of their, path
solid matter, if they at

matter something 2
millions of times sxon|

Select Committee 56t up by House of Commons
to inquire into Budaget incident .

M. Blum fails to obtain vote of
- the French Assembly *

the. Knighthood of the Garter Mr, Marshall, Upited Sta

tes” Secretary of Stal
arrives in BEngland to

vote of confidence
Assembly-by 412 votes

" delivers ‘atiack oo the

"Allied Control |

power in Palestine until the Mandate End of general strike in the Italian province of

United States and Russia . . Sunday, November 23
?aymsm:—Gcnﬁal states thet a new system ‘Mg Molotov arrives in
"ot alocating priorities of steel is to be intro- *  Foreign Miinisters® Conference -

completed with a larger .

P, Ministers, M. Bidault , " ST
approved by a delegate copference . _ -petains his post a8 ‘Foreign- Minister Anglo-Swedish financial agreement signed

M, Blum agrees 10 form- new French Govern— Minister” of “Food - announces - in-a speech at
“wient "The Freach Fresident appeals for a-  .Dundee that the Government is aga

ing to reach a frade ogrecment wi

_7"' NovEMBER. 27" 1 547

tward show of subtlety; and-they may well think '
looking back, that they had known in him the
changed the. scientist’s picture of the world that it
again be the same ‘And T must admit that we, students at’
credulous too. But Rutherford's scientific intuidon was
hich we; accepted, something. which we counted "upon, yet
e’ did not altogether understand. Possibly the workings of
ways of. this sort, but in Rutherford’s case 1 think we can
0 an understanding just becaus

e he was primarily

is genius lay in mever mmissing-an implication in the
result of dn experiment, and his experiments, and the comments which
them, are an open book for all, ) T,

you thack one stage farther-than Sir Charles Darwin
possession spme SCTaps of photographic plate,
of g thumb-nail, on'which more than forty years ag0
d the first clear-cut evidence of the deflection of -
icles in a magnetic field. The deflection is_shown by. the -

graphic image. On other scraps

nly one-three- °

*hick—the first observation of the’ scattering 10
as réferred, o .o

f Rutherford’s cerniment .on ‘these seemingly un-
*Jf'the alpha-particles’s he said, ¢ are defiected
i passing through one-_threc—rhousandlh' of an'inch of

e deflected by an arjount which I find fr.dificalt
: 1 inches of path in & vacuum, using the strongest N
- field available, then there must exist within the atorns: of
akin to magnes¢ oF electric fields thousands or even’
per than anything which can be produced in the -
ce how direct-is the ap

e the conclusion— Science Survey' fHomn Service)

proach, how nppavently

:'. : News Diary: 'N(}Vc;ﬁbéiffl:@)'-Z.S- "

Mr, H::br.rt Morrison stah:a’ that our ln_éy pro-
duction figures axe the most hopeful since the
war ‘ : .

Manday, November 24

_ UJnited States Senate begins debate'on the Interim

"Aid Bill to help France, Ttaly and Austria

of " “Soyiet delepate accuses Brifain of obstructing

United Nations plan for Palestine

cassed in thinna‘l' As'sis_mnce Bill . receives unoplposed -

Generil, Bradley to succeed General Eisephower

" Foreigh Ministery’ Deputies “fail 0 pgree on g Cliick of Staff of U.S. Army

second reading in  Commons. Minister of

Health draws attention 10 the need for special

homes for old people )

Pritme Ministér discusses international relations
with ‘Mr, Mackende Kip General Smuts
and  the High Commissioncrs for 1the
Dominions ‘

Coal output reaches above 4,250,000\¥5ns for
third successive week s -

_ New French Cabinet holds its first mecting

- Tuesday, vae_ml;u 25,

C.G.T. presents new French Goverhment with
‘demand. for higher wages. Extenston of French
strikes. Railwoy workers snstructed by their
union 10 start @ total strike ’ .

Tiie Conference of Toreign Ministers on Ger-

London' to attend-’ . many and Ausiria opens in London
Majlis’ refusal  ©,

Persia rejects’ Russian protest at
to ratify cil sgrecment i -

Jet-propelled Meteor aircraft "fics- from Bdin- -
.burgh to London at 6174 m.p.h. .

More sioting in southcm Taly

T
i,

s

2

B

2

]

s

R

A

o T e ST 20 P e a2

- -,




i

IR
THEORYS .-

i
|

. 3 .
Sl ey
_—

el i

EEER§ 1M

(oA AR FLS Ly I o T4 e T o e

|
i
!
1
b

3

I TI AR VR T LW

A T AT iy U AT A3 Ui o T PR il P

=t

T TR

ANEN——— s




The 1etter was plhced before?%ﬁﬁ?ﬁghﬁﬁﬁiﬁtfip;

'~,Ycu%a falthfullj,fnf}gf

OOmmonwealth of AuSur"li¢,,' '
Dept. pf Defence,. . ’
‘ . ApTil 9th/1918
Cop]. SRR

‘Deav Sir.‘ﬂ

oo W1th furthcr :eference +o jou“ 1etuer: of “£he bth-February
last, mnd this office- lcttc* of the ‘@tn-udt,, relative Lo Hmjox
‘y'Ludsen, I am dlrectea Bo- 1nforw you. that bas-a resulu ai the -
“digcontinvance of: “further: trae 1nwn &% the Engineer OAflbﬂrS“' .
‘ Trainlng School Rosev111e, and the'l c1031i~ of anatrestd cllshmcnt
Tit is. ‘now poss;ble to entlrcly relcﬂﬂ aaor-haaqen.”wom mmlita y
servxce._- : . L

. The.Minister d051rc i : ‘ pime Lo
hlS Warm apprecl¢t10n of tite i“-‘-' ALY sitJ
avaxlanle e - ae v:con og“ Jndasen U, jChiﬂ*‘Instr
Commanding ini

tnfCOupled
,this 1mﬂortap_




PART * FQUR. . UNIVIFSITY LIFT

THg students viewpointi

_“_and englneemng ' : .
T TP, VN s work and- reputatlon are recogmsed by the
=Un:.versity's Serrate and I’rofessona.l Boarq.' S
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;.- PROF: JiP.V.. MADSEN, B.E., DiSe, " .

i, 1t was not until the beginning of Third Yedr that we iet Profossor Madsen and =~ - &
* o his subject of Electrical Engineering, which Is rather‘a pity, as his untiring L
1+ energy was what really instilléd into our minds the frue ided of efficient work, ...t e
. He.is one of the buslest men in the School, and consequently ene of the hardest = "7
| ' toifind when you want him - always conferring with’machanlcs or contractors,
" inspecting St, Paul's Oval or at'a meeting. Yet his lectyres-are more effective
.y than-any others we get, due probably to his clear and concise idea of the usual. -
.- pltfalls for young students of elecirlcity and the saving grace of first principles -~
: ,as opposed. to details.-, Aregular bogey~man at exam, times, he demandsa -~ S o
. very high standard from his “studes" - and usually gets it, -To.him alone, we owe .. .
‘whatever slight concaption we have of the Importance of filthy lucre and "corsts® * L
R In'engineeri.ng?underfakings. S R

! ‘Professor Madsen s chifefly noted for a quite distinctive gait, and for i:_‘;m.dll‘-‘ ) S
+. cardboard case, which ever and anon is brought forth from the depths of his' .
+ . coat pocket, only to disappear again In the twinkling of an eye.. e

K




“ron” round and‘
in- external dlnmeter.'

this s1de;call By

3. Chargedta battery ,.
mches square.‘ " Made che: <oil- on B snde' one c01l
and, ‘connected-its . exr.remimes by a coPPer wire ¢

e passing toan dlstance and- ]ust over'a magnetic :

* needle: (3" feet frém iron rlng) Then “copnected:
. “the- ends of ‘one: of, the. pieces on’ A’ sruc wlth
: _battery 1mmed|ate1y3a sensible effect‘on needle
e oscnl!ated and ‘settled s &t Iast in. origlnal pos:tlon.

On breaklng connection of A snde _Wlth Battery, ’

N I aesindle- i

Faraday’ 5 IJmU' g




P 1\='m<.1plc of wansformation ol energ e front, mechanical v

-

s hu:n deimonstrated: by h-n.lmml dpparalas,’ but up- 1a the

sumulus \\'lm.n it h.!s :_n'cn 0] ruwm.h in physical scidnce

tn mu.h.\ i(.‘ll fo n . h.u.l hu.n L'h.monsr.mﬁ.d b\' On.rl.u.d

pn.nmcnr.tl plnlmoplu.r CTis not(,,wnrthy that.; 22nd -,Scptcmbcr, 133:, awas
,tml.tr L\'Ll‘l[ of importance . Mlch.\cl Traday's joth birthday, . In that same year, James -

deseribed tin \l.t\wull wils, bm‘n, and: ‘the Brmsh Assocmno for th

s upou 1.hc pr etionof of ‘Scit “ ' held ‘iis: u'sl: mcctmg.

"".liu." 'pcmm.m hm edl. - T : o

: weleisuitaliycon- 0 Aichael I‘and'!y was bom on Gand’ Septcmbcr, 179%;
duuuu_ clrenity. wh-.n Lhw were movccl reluivilyto ape- qg -Ncwmqton, nicar what.Was- once the village'of Walworth’
mucl.c!ds. Onedfilie, uumt.di.ltc results'of this disce Lry in- South” London. _]'-lmcq’ hls fnthcr, was- blacksrmth,

gt l]lL"’I‘LLt‘J"IlJ[IOlI of un Lﬂt.l.l.l\' -neans. of llllil\ll!;, . .qnd -Mur"un.t, hl!x mothcr’ w 5 n farmcr s daughtcr_

I 1766, Ihl‘ough d:strcss anu ‘force of cu-cumstanccs,
v's-family ‘was forced to friove tc:the north side of the,
Cpeesent dav, this methed. hys -not- beeh. developed ‘beyond. 12?:;“&:’ t:é;g;l Michael received hls carly 'trammt.z, at 2
= labusitory cqmp:mnt uu ablezzef! Llc.ulzuq \uth c\.trt.melv, . ¥ ' :
sm.ﬂl .nmuuN ot energy, S e At the age of 13;he entered thc employmcnt of Mr
‘ Rlcb'\u, a. newspaper .agent, and ‘bookbinder. It was. his’
iluty to carey-round.the news sheet of the da:,, waiting until
“ench subseriber hnd . perused, it. - Aftcr a year's Trinl he wi
pprcnuccd for a An.rm"l of :seven ¥ a bookhmdcr.

K Durmg his: npprcnnccw!up:- L5 took advantagc ‘of the
opporgumty afforded for reading ‘the _marerial. which-passed
Uthrough his hands, and.in this manner gained @ little know<"
Tedge of the, clements of :chemistey- and- physics.; "He® at- .

electrival, form: - l’r--\muslv “guch “a-transformation h'\d :

" anid ;\mgm. in"1820, and, in IS"‘I, }.‘;\t“!dd\' ind pcrl'ormcd..
an. u.ncrnm.nl: wlm.h ';hmv\,d l1o ; 1 bé
apy

: '-='\ centuty- l‘l"!\ th\u.l suu:t. thm dlscm'er\' by I“'lmd.n

Lwas madd Luuwn, ang_ during thls: period; the- progrcss:u .
“mankindand .of eur “modern statc: of civilisation ‘has b

2% o y :

- profoundly’ influencéd by ité restilts 5uar the same: nmc, Lhi d 'twmg and. pcrepu. e, N

ond:.rful dc.’élop— ,. -~ His father dicd in 18 16,/and, in 1812 at thc tcrmmatxon T

mem : : . “of his npprcnuccahlp, he entered the, scrwc«. of Mr. Dc la -

1"\' au.cptm" 1 \mci.a\ 5 prmc;plcs. M \\cll I(L]\'ll'l : R°°h° as o journcyman. bookbinder.’

‘,_.!mi Hertz extended dnd: déveloped scientific: knowledge, In_this ycar he was t'\!\cn by Mr. Dance, oie’ éf his ok
while, de .the same time, ffom . the application “of® thesc master’s’ customers, - to -1-.serics of four lectures-by Sir
" prineiples there-aresé the modern developments withWwhich = “Humphrey Davy at:the Royal Institation, and he subse- - .

© w6 are ‘tew so-funiifiaf—the seneration and diswibution of . qut.nll\' \'Lmurcd 10, writel to- Su: Humphrcv ‘ofiéring his R

L elecirieal” emrw\','n. .1pphc:mo D to michanical’ prirposes-=: Tservices as an. assistant, at the same time sending hirn a

iuhun-v, hcumw relepraphy’, amd’ tcluplmm‘, ‘fadio. trans-  carcfally prepared ser, of ‘notes -of- his lc.cturus. admu’abl\'
Bina, (.hl.l“ll(..’ll wnd medieal! lLChI‘llqllL. *-put-togethet snd biound 'llnt. \'olunu. is nowin the archu cs
is work e physicist, Fieaday did guite” . oF tln. Royul" Immulmn. :
Theli .

+ B ived an cncouragmg n.plv from S1r Humphrev
ha WS srmck byhis zeal, powcr of mcmor\' and attcmmn

'lmmt ‘unm-.d)..!tel\’ lluwas nﬁlrcd b\‘*Slr‘Humphr
‘lu: lu.qu i his. riunity’ to.accompany : ture-tour: of the.
thoughit and e h :

n.mh.d occnsxonnl lccturcs and yuncd somc mstrucnon m Lo



‘ n.gard to his n.scarchcs.

- carrd currents, and had developed thcn' lasws ol' ction.

Cat I:hk. Roya! Insmutmn._
nctmg us clmmlual ass r.mr. :

In IS..;), he was: ppomtcd Dxrccmr of rlu. L'lbo Atory-

undx.r the supmnn.ndenu, of the’ Professor of :Chemistry.”

Upon ‘the death of . Sir I-Iumphn.y Davy, in 18:9, he took
“ovar the “’1‘101(.. rcsponb:bﬂu) of thL work'o Rny'll

- Insntuuon.

‘From a. vc:r;r completc setof notcbool\s and: dnr:u;,
togcthur with the three’ volumés ‘of the Experimental: Re--
suarc}:es, which I'aradav 1eft ‘on'recard as a statement of his”
-.seientific - work, it 3. possible 1o ‘gain- some mfommuon m

. S In” IS..I, he commcnccd Lis- -.l-..ctro—manncuc c\.perl—"
‘ments, o "

Iris rathcr 1mporrant thnt we- almuld Lnow somcr.lnnrr R

. 'of the Lnowlcdgc which (.‘\IStLd at I:h.ll' nmc f.om.unmfr the
sub);ct

In 1791, . Galvam lmd commcnccd to Lln'ept arténtion.

fro'n clecrro-static - considerations. . Berween - 1796 'md
1800, Volta exténded the ided of current flow, dnd, in 1§20,
Qersted "demonstrated  the . faer. that an. electrie- current
ﬁowm« through alwire would deflecr a”magner. -
““Almost 1mmcdmclv Ampere had'shown that nu.ch.mu..ll
forces awere exerted beoween® nelghbouring  wires. which'.
. e,
- had pur forward the conceprion 6f a magnet as an’ ﬂssmlbl.lg.t_
of closed’ elegtric circuits. cach carrying current,. -

"It was at_this stagc ‘that Faraday became s-..rmusl)' T ;
- In 1821, he had succeeded i making -
1. wire czu:rsmfr ‘an clt.cmc currcnt romte in tlu. Lath"'

n.n.stcd in '[hL. work.

mafnutlc “field.

) It is‘on record thar’ I' :mday “dancu.l abouc the we-
volvmff mictals,” his face beaming with joy as he excliimed,

b Thurt they go, there they.go, we havé succecded ac Jast”

"He further celebrated the ocension by, taking his assistant

10 th-. theatre, . Faraday was indecd very humidn, -

I’:xrada) now appears to. have concentrated upon- the -
-jdea of deriving a ‘current from-a circuit vnder magnetic,-

1hﬂucncc, and with this ob]ccz in view he carried out many *

experiments intermitiently over a period-of néarly 10 years, -

Most of these ékperiments, prode complete * fuilures,
. We know now that this was Because of his errorin assuming
" that such cffcets would be obrained under steady current
conditions. -Success ¢ame. eveniually when he abmndened,
-‘these conditions and investigated momentary elfeets.

It was.bon 29th August, 1831, that- larad.l\' mcd 11115
mcmorab]c experiment,

II.lvmg \"ound wo mdr.pcm[cnt -md msul-uul Cll'Cllllb ’

:0n.an iron ring, dnec.was conpected o a goiable. buu_r),
-the other to 2. g.ll‘;'mumt.u_r. Mo efieet
-while- ihe steddy. current: phssed, but -Bpgn - making
‘bresking. the clectrical ctrcuu:, n1du<.cd curre 'hm'.'t.d lln,tr
prozence.in: the galvanomeérer’ circuit by i
ﬂu:i':m they. produa.cd 3

i r.:cl.x; haid “dise vered Ahe” principl

' usn.d dver 3incé in' r.rnm['o.nu.n, and: minde

“devised’ fuether ciperiments xllusr.raun{, the:

JTOwW provides for transformation- of electrical’

and’
PO,
ug I mclav‘ ‘almost, :mmuh.

'ducx .Jppumchm;, onc.nnlha; :
ofmany ‘thousinds*of: horse
As'a resuleef this’ -suC

Torex 'mml(,, a'permanght magnet Wiy thrust into a-svlenojd”
canncctcd 0 '1 g.lhr'mouu,tur.'_

e prineiple ]

Durmg 1]1(. mn"umcm of i

'~"'m‘=, and’one’ against the perimeter
T stdndy ckcmc current: was

1o the other. -

m.lg,m.t m and out of the. solunmd Lhc. l.ﬂl.CtS of tr'\nsmm:'j'
,inclum.d currents wéré observed: ‘

I'lmllv ‘within a-very short.period, T"Ir'\chy mm.r:u.! an e

:.oppl.r dise b:.t\u.cu the poles. of 2 large permanene n mm.t,‘
and arranged two spring ccmmcl';, ong pressing against ihe
On roi.mnw the- dise,
b incdhin-a g'll\'.uwu.uu

connecied to the'two springs, Afid at that moment clecirical

. cnguucrm" m.ty b’ said to have sprong inte] Cxisioite

araday’s siecessavas, dUL. \'u') Targély to “His conu.puon

* lines of force ™ a8 1 eotvenient method, of i mv.rpmmﬂ_‘

aciions. and n.pulslons of - magnetic palest

i .
umnbuuon ol iron filings in the ngighbourhood o m'l"m.tsb
or. of conductors: c.1rrym-r currchir” undouhud]y stigacsied
;- this ideq to Fardday, antl his genius enabled him io proceed:” -
thier Llrmn 10 un""nm_ ph\'r:c.al lines of nxn
. municating seress (rom one pirt of a mc.dmm'lo .umlln.r.

Instend of dealing with the problems-of the atiractions
and erul-.mm whicit magneric poles exerted upon ‘each
~othér in eenis ol nction at a dt:mncc, F'zrada\‘ ‘onddived u

]m:lun. “Which vnabled him. to +Visualise the processes b)_
which these forees were comfimunicated from -the one nole
e pigwred the mediymy surmmc‘lm, the -

magnelic pnln. as being- thrown into a- pm.ulmr conditjon of

- magnerie” seresy-which cou]d b:. (.\pn.ss;.d in -terms of 1‘.:"

.“ linies. of forces” - . .

The Law of . E!ccun-nﬂﬂn‘.uc lvductmn \\'lmh u.—‘-
pressed the results wrrived.at, from many of his experiments -

“could be-stated in the ‘now famitiar form —When, linies of

- mation, an-¢lectro-motive foree is set up it the conducmn.

Crotion between magnetic flelds
- earfiest d 1ys it “beeame

" reciprogs
. probluﬂ.
|10 roiate about me axis, while the magnviic - field- v

¥ Lqual 1o the rawe at which the lines of force are-cur,’ |’
The means :1\'.111".1)11: to,_Taraday. would not e lbh.. lnm :
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THE UNIVERSITY OF SYDNEY
. -SYDNEY,

* ! Presertation of Emeritus Profes{;r Sir John Percival .
Vissing. Madsen, B.S¢., B.E,(Sydney), D.Sc. (Adelaide), -
formerly Peter Nicol Russell Professor of Electrical:.’

' -Englileering, for the Degree of Doctor of Science :

" (Honoris Causa), by the Députy Chancellor, Dr. C. G.: ..

o S Meedonahi, on Wednesday, 5th Mayy 1954 S

uu’ '

M. Ghancellor,'

The conferring of an honorary degree on a man, of
-distinction is always a happy occasion, but when the recipient - B
is an alumnus of the University which grants it; the honour falls
“on him with greater grace, for the University, %hough a loving . '
mother, demands the most rigid standards"of achievement from her
own children.’ .

, John Percival Vissing Madsen.1s one of the bast o
‘scholars.this University has produced. Mathematiclan, physicist,
~englneer, he won the University.medal for mathematics "in his. -
sclence course and another University medal on graduvation.in
.~ engineering. In 1920 he was appolnted Peter Nicol Russell .
Professor of Electrical Engineering and after some twenty years
of ' professorial service he became Dean of his Faculty and a
Fellow of the Senate. From 1947 till his retirement he was’ -
Chalrman of the Professorial Board, the highest academic post of .
any serving professor, ,

Whereas some greet scholars exerclse all their influence
within the cloisters of the University, allowing their students
“-after graduvation to disseminate their learning vicarlously, this
.1s not true of John Madsen, If we could use an lntellectual
Gelger counter we should find evidence of his activity in every -
corner of the Commonwealth., When in the early days of radio boysrﬂ

of all ages were convinced that the strange nolses lssulng from '

thelr crystal sets came from China or Russid, it was John Madsen

who determined to explore the atmosphere and the ionosphere in an

attempt to increase our knowledge of the propagation of radlo

. ‘waves., To this end he founded the Radio Research Board.of

. Australia, a body whose record of fundamental seientific-
investigaéion 1s not inferior to that of similar bodies in-the

Tnited Kingdom and in the United States of America T

The next great chapter in his 1life was his assooiation
with Australia's contribution tp research into radar, that

discovery which perhaps more than any other decided victory for

the Allied Forces in the Second World War, Appointed Chairman

of the Advisory Committee of the Radiophysies Laboratory of the

‘Counelil for Seclentific and Industrial Research, he with his

~ large team of young sclentists poured into the’ pool of radar g
investigation Australla's goodky share of fundamental and applied
researchm e . . . e -




¥ o . [ . ’

- Many other achievements lle to-his ecredit, - It

" is ‘enough to mention the formation of the National &

p ‘StandardS'Laboratory,'his-wqu on the Couneil for - 7.° .

. Seientific-and Tndustrial Research, his Chalrmanship of "
~ the Australlan National Research Council and his.-. -

~"" Chairmanship of the Electrical Research Board of the * -

,_'-G.S.I.Rq0.~:ﬁlready’1n 1941 he had been honoured by his .
. King with thefb?dér“of"knighthbod§ ’ Coe T v

' In thes? exéiting.and dangerous times whemy- © o L)
literally, we see men of scilence- - C e '

almost ' Lo
 Rift the hilis, and roll the waters, flash v v
3 ~ .‘the lightnings, welgh the swa, -~ - - T
4s. it any wonder that this.Uhiversity should wish %o R
honour one who has brought £o her much, honour by his .
offerings to’Sglence ? . e -

v ., Chancellor, I present Sir ‘John Percival - “ -
Vissing Madsen, Knight, Doctor of Science, Bachelor of . .
- - Englneering, Follow of the Institute of Physics, Member, o
K ofithe'Institution of Engineens, Australia, for admisgion . .°
- to the_Degree:of:Doptor.of Science, honoris gausa. ‘ -

-

s

. oo . . . o .
')'-')—r’»\. A—dﬂﬁ_.'_:,__..'._‘.‘_‘_' E :
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SYDNEY,. H S;W. 2n06

" INREPLY-PLEASE QUOTE, HMC /JD

”iVJMLSs P. Madsen,' ]
S S Wandella Avenue,:
/" ROSEVILLE.  N.S.W.

- ; g

" pear Miss Madsén,

) The(Chancellor and Fellows of the
uSenate have asked me to wrltg and convey to you R
..,ahd .all members’ of Slr John g family thelr very sanere,
sympathy. e . : S
. , |
- The Senate at its. meetlng on C
7th October placed on: record its deepest appreCLatlon"”_ oo
‘6f'8ir John's services to the University.. He will. be.;;,.A_ :
-remembered by all-who- ‘knew him as a lovable man with: s
,f'a great ;ntellectual capaclty and a very. flne personallty.
Yours 51ncere1y,_-._”5 -

_r

5 :@uC %_, . e
" H. McCredle, ””jx‘w,
- Regn.strar. S
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@he lﬂnmermtg nf %yhnng
N N ' SYDNEY N. .W. zooﬁ . B
oW REPLY PLEASE QUDTE: REF/CI’R : '

1'Miss P. Madsen, e ) e
.1 Wandélla Avenue,.i e
ROSEVILLE. ' N.S. w. L 2069, 7

'"“_Deéf:ﬂiss-Madsen,T;“‘

At lts meetlng on 20th Octoher, 1969 the
Professorlal Board was informed. of 'the, recent . death .
- of your father, Emevitus Professor Sir John Madsen,‘ T
"and a statement of appreciation of his services was, .
read out: by Professor W. N. Chrlstlansen to' the’ members .
~of the. Board. and incoxporated ‘in . the ‘Minutes. The.: " R
“members of the Board stood brlefly 1n sxlence as a o o
mark of. respect. o i

I thought you mlght lmke to have a record of
th}s statement and I am therefore enc1051ng a copym=,"'

“ﬂ*fyoutefSihoerely;;;*‘”

_-\.--

%/ﬂ{_“ /1. 5“"*’" ..:Z.Z' PR
L .

._'_-_’-—'




THE, BASSER COMPUTING . DEPARTMENT

7. SCHODL OF-PHYS|CS, UNIVERSITY OF SYDNEY

' Sydneys N,S:W. 2006
, TYOREF L. ; ‘

S W m e L T 28th October, 1969 - . °
. Mr. J.A. Madsen,. . il DR T -
~:.." 43 ‘Outlook Drive, - B
- Eaglemont, SR T J
VICTORIA. 3084 c PR :

' Dear Mr. Madsem: . | .
. As Acting Dean of the Faculty of Science, I have been’

. asked by the Faculty to ¢onvey to you and other members of your .

-~ family, lts’deepest sympathy and. condolences for the loss of ' -
your father, Six John Madsen. _‘\ ' _— . Iy

C I understand that the requirement for the Honours
degree in Electrical Engineering which called for the completion

- of a physics/maths science degree, was due to him. This: . .
" arrangement has resulted in'closer ties between the Faculties of
.8cience and Engineering in this University than in otherx g

-

. - Australian. universities. 'As part of the overall structure of ..
" the degree; it has contributed to the particularly high regard -
. in which it is held throughout the world. . - .o : _—

_ At its meeting recently; .the Faculty heaxd an address

+ of appreciation of his careex.and services to Australian science. .

I myself have had occasion to consult him on several occasions,

_.and found his advicé belpful and to the point. . I am sure that

“he is well remembered by his former colleagues and students, and.
by younger membexrsof staff who have had contact with him, and
. that his passing is most deeply felt by them all.

:sincerely;.

4"
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: 7 28th Octobex, 1969

- CL W
Mr. J:A. Madsen,

:43 Outlook Drive,’

Eaglemont, -

" YICTORIA. 3084 . .

Dear Mr. Madsen: _ .
" ".... aé Acting Dean of the Faculty of science, I have'been
asked by the Faculty to convey to you and other members of youx. .

“‘family, its.’deepest- sympathy and condolences for the loss of

Aaééree'in*Electrical Engineering which called for the completion. .. ‘'

PR

your father, Sir John Madsen'.

1 understand that ﬁﬁe'requirement for the Honouxs

of a physics/maths science degree, was”due to him.. ~ This

- arrangement has resulted in'closer ties between the Faculties of
-Sclence ‘and Engineering in this University than- in other
- Australian universities. . As part of the overall structuxe of

the degree, it has contributed to the particqlarly'highxrega:d

. in which it.is held throughout the world.

‘fAt'ité"%ééting_:eceﬁﬁiy;-the Paculty heard an address

of appreciation of his career.and services to Australian 'scienee,

T myself have had occasion to consult him on several occasions,
and found his advice helpful and to the point. I am sure that ’

_he is well remembered by his former colleagues and students, and
by younger members of staff who have had contact with him, and -
. that his passing:is most deeply felt by them all. ' o

3 sincerely,

N
_Bohn M. Bennett
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Eme:itus professor -Six John Madsen '

L H - —_———
- . .

, - on 4th October, 1369 Emeritus Professor- Sir John

- percival Madsen diéd at the age of 90 years. . Sir John Madsen
was on the teaching staff of this University for 40, years,-
from 1909.to 1949, Aftexr graduation &t the University of
Sydney "in Science and Engineering he worked under professor
.Bragg in ‘the Physics Department of the University -of Adelaide. .
In' 1009 he was appointed as a Lecturexr in Electrical Engineering :
" at. Sydney and in 1920, was appointed as the First Professor of .
Electrical Engiheeringd. He was made.Dean of the -Faculty of ,
- Engineering in 1942, Fellow of the Senate in 1944 and Chairman '
of “the Professorial‘Boagﬁ-in'1947_"He held these-positions

‘until his retirement ‘in 1049 - He was knighted.in 1941.:

: australia has had world-wide recognition of its work

~in radio science, and Madsen4g§n;well,b3'called the father
of radio research in’ this country. He:was responsible for '

- setting up the Radio Research Board in~Australia in 19277

. The team of .se¢ientists and engineéers that ‘he gathered around

" him rapidly.became well known for its important discoveries;

It is' no exaggeration to say that Ehis.groupfggf'hustralia on' -
the map in the field of physical research. = [ -

. Madsen's influence ig. still strongly felt through his
students and through the research organﬁzations‘ﬁhich herget -~ 7
* up .~ the National Standards Laboratory and -the Division of -

- Physics of c.S.I.R.0. A5 an epginger—physicﬁst himself he
_insisted on the inseparability of Science and engineering and’
was responsible for the vexy strong emphasis on physics in ‘

the engineering courses 'in the Universi ks -a

“eader of Research he i

fields of investigatiomw a vod research staff.
He was content to- direct .the research group and ‘practically
never 2dded@ his name to the list .of authoxrs of any paper that ..

" originated in his group. His. determination and crgaplzing -
skill was such that those who knew him only. by rgputation.

regarded him.with considerable awe and even fear. Yet he was

. a very down-to—-earth and approachable‘pe;son-who was rpgarded

with affection py Rost .of his students. E ’ :

o  ‘Madsen's whole-life was dedicated to science and . °
" engineering. - Even his opponents who feared his. detefmination,.
.diplomatic skill and enormous energy never attributed any S
other motive to-'hi than. that of wahtingnto‘fu:;her.the- '
- progress of science in the.way that he fe

was one of the:g:eat-men'of this University an

W

ﬁigChfistiansén.
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letter ecknowledg:ng J P V. M.!s."“

M.!e 1935 Macroeean 1ecture,
.R.B.'e flndlnge to that’ tlme.

“Three 1etters from Tord' Rutherford acknowledglng
s research flndlnge “fox publ;ggﬁ;on.
Nthe transfer of Kaplte
'“‘England is elgnlflcant
:-f*;wae prom1nent “in.the’ productron of Ru551a'e atomlc
. " bomb - completeduan 1949
. Kapitsa trained and wo

“The reference to -
a'enlaboratory to. Rueela from w“
in vaew of .the fact that Kapltea

and’ the He bomb in. 1953.
rked w1th Rutherford from 1921
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' ma Mlms'ran, e

. ANBERRA.

€ _ =T would ‘like: you 1.0
. know how’ gratei‘ul I and all ;members the: Govemme;rb
“are’ for ‘the, long’ ‘and: dlvtlngulsned service:.you:! have
L g,lven 4o’ theé’ Gonmonwealth in. this’ o ‘fice :and- 0 :
- .many other. WAYS,.. . Your:name 1*;111 alﬂrays- e honourably
-agsociated with the clevelopment of - 1adio résearch-in

. this' country and With those ou'bstandmg " mprove_ments
in. radio - communlcatxon\ghlch have- been . o.t‘ such v
_‘_51gn:|.flcance 1n bOuh peace and wa.r" S

| 5 Jou will, L. K nox~;; carry‘"-' -
'_j‘:-.th» you 'the gratltude St/ of, your, ‘fellow: country— =
mex.: and-"-‘thelr goocl w:.s oL ux ]

(R' G":
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_e¥Tal, W 2211
CoWane

. "Your_'Ref.' _n

° R' - '@ha @Hmﬁerﬁtig nf (:l\helmhn

. 8ir Johh'ﬁadsen,-l(t.,‘ L B S
S Wendella Avenue, .
C _RDSEVIU.E, +S. ¥ N

. Daa.r Sir John,‘

At its maatmg yesterc’iay y 1 Was askad by the Ra.d:.o Researoh Board'
. %o oonvey o you,’ the founder and first Cha:.rman of the  Board, its deep gense )
e grat:.tude to you for your greet work: "in fostering so. successfully during
thirty years the prosyoution of ragedrch into-the jonosphere ; radis wave'

propagation and relatad studies, within ‘the Un:wersn.t:r.es and by the Boara 8

Off ioers.

,',Ehe, regord £ !
YA {-.hn..ca:l_'&zsa?hf ‘bhg -s\c;.enf..afmr xxdr..c _,..ha‘o ,il.‘c ha it
; _',Lso b’éh ﬁse it gave initial® enr-o‘wj.‘ne.‘gre,n::‘e taa.r-d trglpgtgg
ao’hiaved os:l.'tlons of responsibil‘:.‘cy in the nommxm:z. e

< "I oa.nnot do justice 1:0 the’ express:.ons of goodwill that wers made

- spontaneously 'b;r members of the Boa.rd bu’c 1 can oonvey ‘the general good wishes

of ‘bhem a.ll.~

Yours smcerely ’

254 . Yy
: (L.C—.H. Huxle:,‘%

: Chairman -
Rad:.o Researoh Boa.rd .
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: - Your Ref. L

VERE

B ‘” } ‘ @qn ﬂﬂntﬁzrmtg nf é—\helmhe

- : S h.’ch July, 1958

" ir Jobh Madsen, Kbe,.

" Wandella Avenue, “ 7 . °
ROSEVII_IIE .S "H. .

- Dear S:Lr John_, R

o At its mceti.ng yesteraa.y, 1 was asked ‘by 'bhe Rad:no Researoh Boa.rd .

’ to gonvey to you, . the’ founder and :E‘:.rst Chairman of the Board, its deep sense .

Y oof grat:.tude o you, For -your gree.t work in Ffostering so Bucoassfully Guring -

. thirty years the prossoution of resenrch into the iondsphere, radic wave .
propagation and related stud:.es, within the I_In:.versitn.es and by the Board'
Orficers. = ‘ o C R .

& .

Sam {I;he z:eoord -01 the Board u.ndﬂr\ youx' ha::rmnsh:.p Aeg
u......,ﬁ.u,.ﬁ,.-fmegmnﬁma.ﬁm of 'mm,-:s\ I.’eniaf:\.c- yigxd. i {1
lao} ‘éﬁ;hnse*’it*ga.ve initial’® af-eme phaand. frad ;i!ag

S

_ o‘hia;.ré' os‘:.t:.ons of responsibil‘x.ty‘ i th‘s"nommm:. j

- I oa.nnot do ;justi.ce “to 't:he axpress:.ons of. gooﬂw:.ll that were made .
: pontanaously by membsrs of tha “Board but I oan convey the general good wishes o
of them all. . . . ) e o

TR A o
' ' “Yours. s:mcerely,

_ M’ﬁ
- __(L.G.H. Huxlej%

i e e Chairman
T Radlo Research Board

-




' MINISTER IN CHARGE oF THE . 1t '
'W:cmMMWQUﬂxmmmcwﬁ S
. INDUSTRIAL RESEARCH ORGANIZATION: "

T CANBERRA, ACT. L

-

:‘;?Deér‘Sir'Johh; T I e

ST . The Chairman of C.S.I.R:0. has. told me
:+ - that you have reslgned from thQ(Chairmanship of the Radlo.
” uResea;ch-qurd; L e ‘ BT IR

L It 1s-now many years since I was first - ° 7
- assoclated with you as'Minister=iné0h%rge‘ofJG.S;I.R.O. e
7. “but I have clear recollections. of theﬂmagnificent work you - . .
did_beforeuand,during.the wars _-To-you'more‘than‘to,any A
.. other we owe the development_of radic research in Australia’ -
. and we owe.mich o you also for'the consequences of this '
. .for ‘the countrys b L ' oo e

S -I‘am‘deeply'gratgful for the continuing . '
responsiblility you have accepted Tor guiding the activities
. - of the Radio Research Board following your retirement from
. the University of Sydney. ' . a L

‘

Lo © . In your retirement, you canvcarry'with -

- you my own personal thanks, those of all your colleagues .

- 4in C.S.I.R.0. throughout the years and the many others in . -~
© .aelence and industry who are-conscious of the magnificent. -~

-gervice you-have rendered to the Cbmmqnmealth. :
S " With 21l good wishes, _
. . I-'am,_ﬂ‘_-' A - o /
o anrs-sincerelyg- - ;' “le;J;?f"
oy
Ja Aty R
C — 7 (R¢Gs, CASEY) ©.
"V gir John Madsen, B
© T4 Wandilla Avenue,




I have just received your letter and
,the paper from Martyn and Pulley.. I have read- At
‘through -and . it seems- to me a very interesting dis=
cussion of ‘the state 0f the upper atmospherey’ Ii
Em communicating it at once.to -the Royal, but' it
will ' have to’ 80 to a referee whom I hope will act:
promptly. : _ 4 ,

AR Of course I am not an expert in these fields,
sbut. it seems to me that the paper has great merit,'
'and in any caseé may lead to a valuegble discussioni-
“with regard to the interpretation cf the electrical
state of the upper atmospherep-ﬁ,

I am glad o0 Bay we are all very well, but I
;hava ‘been kept extraordinarily busy. As -you may
“have seen, we have had to desl with. the trensfer jof -

the Kapitza apparatus. ‘to Russia which has involved
negotiationa with our.own and the Soviet Government,
the Royal" Soelety, the D.S.I.R., and the University,
not. to. mention the Managing Committee of the Mond
Ldboratory 7.1t looks as if ‘the ‘proposal will go;
through, and:we are preparing 3o send off some’ of"
Aapparatus within a week' or so when the first'




'@auenn]gh ]]_,aim'r:&tﬂlfi’q ST Ty
azambrmgeo C

lhthﬁaune 1937:

:gl”My dear Madeen,

S R have received Bafely the paper of . Godfrey
S and Price; ‘which you sent me, and I have had time to glance
through it. = It se o 'me an excellent piece of work. .
1. am ‘communicating’ "the Royal Society, .who, I trust, "
. wlll arrange for its emrly publicaticn. I will ‘BEe that_. :
;the proofs are eent to Piddington..

: > I am very interested “to ‘hear of the good progress off |
-;your Council .in promoting scientifilc ‘work along o many = - .
- Adines: - in particulsr, I wes glad to learn that they have -
formed a Radio Research Board in New Zealand, and I hope '
" the- new Professor in chrietehureh, White, will take an -
n,active part in its work. . .
ST am naturally very interested also to hear that you '
have got an annuel grant-of £30,000 for five years to - .
“‘encourage research in Australian Universities.- This. cannet
“but prove a wise move in develping- the scientific resources
sof your- country.. We are ourselves here considering the
- .possibility of giving more hely to the Unilversities«to
-tackle some of the bigger prdblems whicli .are outside their .
financial possibilities. I hope eomething will come of it._,
SR Bhall of course want t0 know whether you have amy :
luck in starting s Nationel Physicel Leboratory at Caﬂberra.;
Incidentally, I am pleased to hear- that Briggs will be able,f’
’ btain some financiel support for his researches. - He'
genuine researcher. vho kesps -in the backgrqund, but I’
zconsider him_.one -of the best . men you have in Auetralia. so
elp him all you can._mt,,”. .. _ S

leu may have heard that I am going to India in Novem—j”

with a- Britieh ‘Aésoclation party, to take pari in the -
Jﬁbilee of -the  Indian Sclence congreee. We leave in k*ﬁ“
November for ‘Bombay), and hold mést of our meetings’ in .,
.calcutta. v I hope that wé ehall.get -a fair number of




go “prom i this" ‘eoUntTY ) | fop
interest in: the developmen’t ‘of




rgavenish 'ﬂ,:a',pqtqt‘o'ng;- i
G S gambrivge.,

i BLES. T, »

*

.Dedr Madsen,

R L I have’ just”’rgdeiw}e'gl"yoﬁxi_ 1etter. and thecopy
‘of the letter for Nature ‘which is sent in by Martyn and - O
others Of your:group Of WOTKeTs..' ' . R

SN T have heard the gib ject of ‘their :}.etter_ment‘ioned Trom
- time .to time as & poegibilitys. but it.is very Adnteresting to. -
gee- the eXcellent relatlion between the radic observations -and

tne ‘disturbances: in the sun. - Unfortunately,--Appleton is’ %
.gway-on holidey for a week or .two, SO T have not had a chance

to show him the 1letter and.discuss the nia'l_:ter-ﬁith.him‘. o He
is,’;'a‘r_x.expert on the evidence. in this type of problem.

" ne only trouble I have. 15 that the letter is rather

f_li':jng-.;_for Nature, owing to the fact that so meny. points are -
'intrqduced-_—-and---br,-i-eflyw..dis.cusseg,_.____.__'.[_f I might meke a sug~
-gesiion, 1°think it would be petter in a future letter to -

‘concentrate on the main question end to leave out some of
“the. deteails ;fo:z__s_ubs’eq_uen'b publication in the ordinary Way..
Gregory tells me that he is deluged with “Jetters,” snd, while =
he is-anxious to publish as representative-.arnmnber as ‘pos-—. -
sible, there is & limlt ‘to hi é. Howeyer this is a
small matter, and I should 1ike-|t.o,congratulate you all -on .-
the- success that-is attending your . radio work. . I hope that. -
you will keep ‘closely in touch with- the correspohding work in:
" LYo . . T'was wondering-whether -you are:in.contact =
atest: desr_ei'lp;éniants..’in.connection_.wilth.air: defence,’
' \ you will bes. through the Austrelien gutho=
rit _ -.‘,‘_-'My,'-"frien&--}?-_iinperiq is, I belieye,
‘Zealand and Austnalia shortly in conne
rMiniBtry‘."-'-"I‘hope-ydu"w_i e. £
. He is a -thoroughly sound fellow and o’ good irilen
» have played many:a geme. of golf together: e

Yours sincerelys







Government H"u

Canberra, 7
MAY ‘\0#1‘_. T

Dear Slr,‘v"'

-

It has been ascertalned that qu Maaesty The Klng woquf'

-be.plnased=tomapprove of your app01ntment as :“

ai ‘_.Km.ght Bache lor..

nequest that you w111 1nd10ate““by Lelegram, whether sucb an

honour would be acccpﬁable to you I
In conform1ty thh the n909531ty 10r seorecy at +hls

stage, would you p1ease conflne your telegram to .one of the

' followihg examples

".fMllltary and Offlclal Secretary

" Canberra ;;.;..

'-'vGratefully accept e
PRt s1gnature)

'Mllltary and Offlclal SeCrétary
Canberra L

 ;Beg to decllne f- A
- (clgnature)

S— .r’

q‘*’DNFY- il
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COM!-!OHWEALTH COUHCIL FOr\ SCIFHTIFIC‘ ND HDUFI'RU‘IL RE‘»EAHCH
B . 31! J\LBil\T STRHF.T. m’f MELBDUI(HE. 62.“" A

me the:. e . B o T:!epﬁom: ]4I7i = .
Clnei Exccutwe Ofﬂo.r i T L R T Tl _Tdc; Address: Comnarcfl, Mdbalmw’

v

Late i‘ee. L

Professor- P. M"dqan ”-,:“ :
Baoiophyd 'S Laboratorv,
UDlVFTSLUV Gvounds;
o Qltv road; . T :
SN LHIPPPWDALE. : n.o.m.,‘-

tadsen,

L rAﬁcab  hag just come’ An frnm the' ngh bom ais sioner,
Throug utbe Prlme u¢nistnr3 rea ding 05" fol1OWﬁ‘:yq5 L

el "Following for. MFdaen ?rom mverd.-‘i
DiTPciov ‘of, Nationsl- Thisical Lﬂhoaaforles.auv1ses SRR
e tpbljshm@nt of btanﬂards Taboratory as early as .- -
--noq siple. - DLllVPPy of, eoulpmpnf sufflclent for—*i“
ost-work in: eieatrnc;fv Juctlon. _ .
- MDire ctor glso advises cancellntlon of . my
'f"“‘ réturn throogh “America. end early ﬁLrPcu.: Possible
- 4o leaveé DY. ship deperting ‘gnd of- June, Azr mall
1etter followina‘glvluafsumm¢rf of DoqitlDF B
. Inghould apprecla te your: oplnwnn by cable
bofcre recalnt of. mv letber. to- Pnablp qecessdry
. arranvemenis to bc m*dﬂ‘.,y‘ .

Will you please et me h°ve your advicp éS-sdoh-as
nossible T expeat you will. have no. hﬂ51tetwﬁn 1QsSayingj"
thqt we snould accent Darwlnf" adv1ce.[,' RN

ST Every message from Britain NOW. - COHVEVb iimgl cﬁ, 1y r
exulicitly, an 1n3unctloa to us to Fet onhgur -o¥n feet s uickl
' 'nossible..:' : - EEE ‘ :

.'.-:_‘ .

?quﬁrstiﬁbeTél&z"

o aerre ATV
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Co s
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r.um“uml CONNCIL PO SLINTING nh Frn—— um.wl. )
19 JLERY STRIET, KALT, MKLBOVANE, €2

Tudabons: JIT, o
quﬂlﬂn Coertismisech, Mdhwnl."" '

__:Rist Movember, 540"

Professor J P.V. Hadsen i .
R National Standards Laboratory, .
. . ef- BElécirical Eugineering Depgrtment,
. Uhiversity,. TR
'SYDMEX. - n.s w. ST e

R

: My dear Hadsan, - a _:f-n ) L 1“- : 1C. e
- .. I have Just received and ‘read your 1etter of Hovember AN
 20th. tslling me of your discussion.on “the previous day with the

Chairman concerning N.5.1. matters, and I mnst say that I fcund
the letter most disturbing. . L _ .

C ] ' Your kmowledge of the way to hardle nen,‘ﬁ.i'-
or rather your practice of a method of doing so, is.simply splanﬂid.
As 1ong as I ean stop it, nothing in this world. 18 going to end -




. RN - . o o
* your ﬂifectprshipfqifth¢9a aetivities waile this war lasta.

- ) S e R . .
: _ - You suggest-thatjﬂdmiral‘Cclvin's proposal. be ‘taken e
..sariqualx,-but.l went to essure yow that ke, himself dismissed = =7
.- %% fmmedistely pe- had mads 11 with tbe remark thal you could ot 0
Cpoasibly be spared from Byéuey; SO that's that. ~ X do no% intend .
%o interrupt the progress of enguiriez into the yqﬁaihility?of"
. getting Martin. | K ' AR - L ee s .
R .. This morming I hed &, Galk with 8ir Charles Burneli ®ho .

. was 2ot entirely clsan ghout - the "projscty thinking perhaps Lhat . 0
¥eriinte main duties mould~$ust Le orn the cpsrgﬁibnpl_LLaingn ) i}
side, When I assursd him;that’#astly.morb wag pegulred han - L
¥hat, or Tather thet scmethlng more fundamental.a&é-xupplamahtary St

- "to theuere operatianul_husinesg wag requiraﬂ,1mzsax¢~he;fullg e

L underStooﬁ;and'would support the proposak. P .

S Ineldk theaa.cirgﬂﬁﬂtanoes,ﬁypn;will unde;ggéng that T .

~gm not looking round at the moment fora SucceBsor J. P V.M, '
 nof do I believe thatl 14 will be necegsary to desk one for. G.hude

~ when Aprll comes along. S o - 2 . -

o

¥
", With kindest regards, . e

= - ., . . , .
-+ Yours sinceraiy, . e

T Koo

© CHIEF EXECUTIVE QFFICER. ™
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Cl G 1*011\.1;%'13}1 couvcn. FOR s:,xﬂxmr‘w .»m:: r,.m'*'mrm, TN
: r."w R(.‘{, -
) 31[ h]beru rt;ee* '
co e ey EAb"""DLEDUWL, c. 2. '\Ficn‘s- ‘
.P.GDR:A.S. S '
- Gth Duconbar,, U)9

;iﬂEE§ESS\Fuﬂ) R o f'h-i:-
_-?rofessor u.LcLaasen, R R :g1.~w__. S
. Bad‘o hyrice Laborauory," R el
o]~ Electrical Engineerind Deparvment," o
Univerfwty of-gydney, Ty A
o SXDNT\E, 3 Nouni‘n . _"} - o . ‘

; My dear Madeen, . ?:f ‘;}~,-

" R e

R rov may'aé well hnve a2 copy of Mr Gaseg s sacreQ‘
o cabiegram for your ;11@5. It rung :—_

"Por Rlvett EETE

T have, invea%igaued radioﬁhysics posiuion =

only and will fell yowin peturie 1. find that
psible for: Watson Yiatt to visib. Austfalia

! w;uhin month 1 you ‘wish him
-1 thi 14 be - very - useful but pefore -
1% glud to hnve your views.“

I peceived Your: uire confirming the suggeated araft"'

- provramme which you had glven me gver the. telephone. he e
" have nob yet recelived hinisterial approval £o- your. vislif, I .
hod to make goOMme obvious alterations.: T-als0 thought it was
%K well’ £o’ give & “hint that rec&st;ng of the progra was”
" ggsential and-” demanded your pre sence in’ ungland.,.ihe reply
sent reads i-

. "gor RE. Hon. R.G. Gaaey from Rivett ]
- ' Rpdlod rd haB. recommended Professo- R
H Fadseanly Englan wentieth puvpose R
. W yecasting whole Pog: li of wal ]
" conditions and e;pe &b : t peceives
‘ e avail-
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Lvie fare. very glad ihdesd thal ivie . can: s“b'Lll c.ounu on e a.d J.L.Lm«ou
t haL modified "ar"'mwoment,* : - -J : :
I woulrl lﬂcc uo thank you too, I‘or pronl.L o

"'fufthe'n i‘acLl.L tle§ for the: exbenslo. of‘- he Radioghvsic.s
'-,"_»Laborauorv .I.Tl the. univeps:.u,f‘urommm 1_

oal‘s s.:.ncagely A
(Signed) John, Gart'--n.

L .. . i /_,_.\
Rooert “.‘a'l.'Lace,
RS V.Lce-Cnanc.a'l 1011, _
UlllVG‘f‘S"LtJ of
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. Lf%fii~"“= va FLLGuHIGAL euounncn BOARD efé‘f_:ﬁﬂT*“i*

ﬁ”3;tvé o In the fourteen yeare of its oxietence, the Fleetrical
. 1eseeroh Board hae reeeived very 'ubetantiel gréhts from
flelectrical eupply euthoritfes_th‘

@ughout Australia, all off'a s

':T _;?whioh ere members of the Dlec ricity “upply Aesooiation of

.'JL-EAuetralia. ' The purpose of this roport 18, to glve. to:‘he R
" .84, A., end through 1t toothe individual supply éuthorities,;
}::L _ an.aceount of thg*work done by the Boerd nnd the achie?emente
{;;ff; phich heve resulted, direetly or indirectﬁy,.fr% ite eetivibiel-

i"'"""l"

‘ "t on ?8th November, ﬂ9b¥, Bir Jehn Medeenf Profeeser of . .
_jrlettricel bngineoring in the University of Sydney, wag invited
"to addrees 8 meeting of the BeSehels’ ‘on tﬁ‘?eubject of’ researeh
_»:lin Univereitiee and the waye in’ whioh the electrical supply

induetrlee might contribute to, and profit from, such resoarch.

' 'Following the meeting, the Pquncil of E.SeAs Ao proposed tﬁat
. ;1'-‘there should he eetabliehed an Electrical Rﬁqcarch Doard, for
. ,; ' .the general purpoee of stimulating 1eotr1cal reeearch in g ;_L
;} = :Auetrelie, and more partieularly, of enabling the Universities ‘;‘-
)}7 to expand thelr reseereh activities 50’ a3 to onsure a regular ’

: flow of properly trained research mep into the electrical ‘ll
'induetries and into the Universitiee themselVea, to take part .
Zf'in the training of students, | The co-operation of C...I RéOa. ,_.;,f' |
-".,.Was readily obtained, and it’was decided that that orgenization _-"ﬂt-'cqj
W would provide administrative and eecreteriel faoilities- the W
operating funds of the Board were to be previded‘on'a pro reta ‘
o ";itbaeis by the memher bodies of the q\s oA As* A etatement ‘of the
‘total contributione up to the present time by these bodies is 7
‘qii;given in Appendix A, which shcwe that the funde 80 far recoiVed
SR by the moard from these eources neve reechud £72 6#7, whilet '
”='Appendix B lists the special oontributione, amounting to.

f; : ’ £k2 550, to the high voltage project of - the Univereity of Queens- e
: :land 'to whieh prlvate induetries mede eubetantial contributions. 1f'f%£3:;g
_-The amount expended or committed ie £109,987, ite dietribution \3\

'”jff;glie ehown in Appendix c. . 'ZJ ' ,ﬁ




The initial memborship of the Board was es followsz *j”&iff“hw;p
Professor éir Iohn Msdsen, Univereity of'Sydney, (cndirmsn).
Mr. V. J. F. Brain, Chairman, Elee. Nuthority or.m.s.w..ﬂ,

Hr. Re., Liddeldw, Manager, s re. o., Vistoris. SRR .
D Fa'We Go Wnitey: T 8.1 s.o. R IR PSRRI A
Dri De M. Myewny C.BaTuRe0y 7 PR R

'ﬂu”ﬁ, Several changes have sinoe taken place. 'ﬁr;'ﬂiddelow'retiredﬂ
- : fro:n the Boar@ in 19511‘-' and was replaced by M. - 1'-Ji.llis -Eonnolly.-
-Mr.fﬁraf’_d;ed in 195?, and Mr. P A. We - Anthony (uouthern f:,

‘Eleotricity Supply, Queensland) wss eleoted to replace him,

| : o -;Dr. Myers: aoined the Qniversity ot Sydney in 1949, romainingwe
S 'mem'ber of the soard, and fire Fo Jo Le}faw (c 5.1 R.O.) Joinad S
é% The oonsoint secretaries of the Board are Mi,* F. G. Nioholls f”-.“
% (c s.I ReO ) id Mr. a. o. Richardson (c.g, 1. RaOa)s - |

2 S o

The fUnotions of the Board were stated in very wide terms,

» '; -‘:,'ry‘;-_?:: “";.

': and the Board's policy has been to give them a wide interpretation, ;

avoiding BNy trend to concentrate on research proposals purely
.
‘on account of immediate and prnetical use. In general, the

%\, t« Boerd's support of researnh has’ followed two main liness . - a
% L f »L;:.: (a) To meke grants on an annuol baeie to. Universities to
; . .”.T . b enable them to enrol researoh.students ‘and to provide

: . : : ff.- them with facilities, in eases where the Universities .
%;;' ,‘;',i”;:s-:‘“’ had 1nsufrioient finenciel resources to. support the ' o
g'f-ﬁ;ﬂ ': o ~?-L.work from their oun funds. S "":_ S
% ' ) (b) To seek out research activities in Universities that g

?;f:;ﬁ;.~‘:.' _\' L:commend themselves on eccount of their quality and the
LR i: ;“.” T .‘energy with which they are belng pursued, and to

provide financial assisﬁanoe to the Universities concerned.n

?: o '. In a11 cases, theﬁellocation of granxs has been based on the i
{i inherent quality of the men and of those supervising them, rather " .
2‘K : 1:: than a consideration of the direot usefulness of their uork-

R

.;; the Board hes never lost sight or the long-term value of inoreasing

o

S experienseq. e m R Ai.*; A

. ' =l . i . . * . -0 . i ' . o PR
. K . e B 2 ST .. /’J .o
[ L. . | IS A L, a0
- . - ¢ " ' ) e . CTa e

i' ;ﬁ;‘p;# the.produotion of firet-class men with researoh training and
g
4
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R GOVERNMENT HGUSE

i CA'NBER}!A

R I hear' t t you ba.ve r951gned from ,y'our
e (N Chalrmanshr‘p of . #hs Electrical Research Beard and. so
from yodr 1or1g socla.tlon Wl‘bh G S.I R 0 and C S I

:'_._ IR think from memor,y‘ *bnat we flrst met ll’l ;L959, i
- -,,-gove:: t.he Very--esrly Radar. (R.D.E:) in the,U.XK. —~and of.. §
“course -I know.about fhe’very. dlst.lngulsheﬁ ser\rlce ,you:‘
- - -have rendered over: the yeaps in.many’ directions,:in:"
+" respect’ OF National Standards.and Radio Physicds in the -
Crwap years, and much-else,. fIn.short your:service to .t he
-Oommonweait.h has been’ outst.andlng wtuoh ig. well known
S to 8 grea.t man,y people. IO :

: s
co ThlS note is only to send you my ﬁha:nks a,nd
appreclatlon for what you, have done and to oongra,tulate
- you most smcerely ol 1‘0., oA
© . I'm Bure ,you “Won't, be :Ldle now. I haven‘t
-~'-go‘c. to tell you ‘that- the. secret is” t.o’Lcont:Lnue to be busy
oA dlrectn@ns of your own- ch01ce T

All good Wlshes to you‘”?-"‘.":‘; e

e

. s‘::'f';ﬁaﬁ'n Madsen, . o .t
"1 Wandella :Avenue, @ -l it
ROSEVIILE .m,s.w:____,__, o




; L I hea.r that you ‘haie: pesis ed from your'.,.-r. St
Ghalrmanshlp “0f:the ‘Blectrical Research Board.and so.
:from your long assocla’c,lon w1th C' I/RO nd: C. L

‘...:.l:-_over thé 'vefy ea,p]_ Fe). imith
T'gourgs I -kKnow: about the ' lngulsn_e _
s g fany’ directions,:

have rendered over the: yea.r
..respect-of National. Sta,ndards ‘and:Radic Phystes in’the -

¢ “war, years,and much-else, .- If :short your serwce. o, the ‘
B mm@nweaith Has ‘heen. outst.andlng -iwmch is; well known
a. gr'eat man,y people.' L o Y

B This’ note i8 only *o- send you-my thanks and -1,
. o 'appreclatlon fory what you have done a.nd to congrat.ulate
: v,you most smcere’ly on.it. - . D

S I'm are you WOt be 1dle ‘now, Iwha,ven't
L '-.“'.._.got £ a1l you that ;the: sgeret. is o~ cgnblnue -to:be: bus,y
L dlrect:l.ons of your own ch01oe.~ o TR

All good mshes t.o you "'.

.-SlI“ John Ma.dsen, CE
'.L Wa.ndella. Avenue o e
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some of the wanderful duys ) shd ed 7"
,' you know Tlow ¥ feli‘ :b,._ '

r-' s

J

R “ini our: c:ges was greqf, lf w&s hjs ever: fresh cmd

e \,outhful seurahmg—npprouch to.ife thi allowed us,.or.as, | I-hough?, fo. commumcate
- almost-as brothers. < As 3 you- IKriow ‘I first' methim.thigugh thc,'r other.vonderful frian

- lTom,Nlcholls S'nr cmd we quu.kly esfubllshed a Fnends'hup wh:r h l hqve clwﬁys .
_,"z_herlshed . URTTARUE

_ ! do nof know wheiher you Were dware fhu’r SII‘ John made and: .gdve me. the
flrst: F:shmg rod. [ ever owned = if was a. meful one wﬁ'h' wh ich. he hud experlmenteci
© wifl some of that serdp rietal fho pairson 'talked about at. ’rhe service foday, .. And.:

* * {kWeés he who conferred my degree on.me af: graduuhon -1 welf rémeémber- ‘the: e
‘tremeridois wink he gave me-when- 1. bowed and: doffed my.. {id fo-him in. fiont.of
.'the uss’emb!ed multitodé in the Gredt-Hall, because we both: knew that the very .
next day our. formdl robes ‘would be excbanged for moré, ‘tomforfable gty - we' " .

wore Both.off 1o Bawley nexl' morning. - And the wondterful sparkling. mornmg ur—

- lBuwley when 1bedt him t6.the best.fishing ‘hole ‘on.ihe badich: and he:said he -
. hadn't woiried ‘about it much until hie got closer ta'thie hole and saw. it Wwats me.:

becavse he'had. mlsfaken ma from a distance for d bloedy big Kunguroo" 1. L" Clsln
Lad my Iasf hshmg frip with hlm was. the- wondprfu! week end w:th my own fai’her
fwhen we taught Hariy Messel to, ccltch beach worfns.” . ‘_ E

_ a hcwe 50 mcmy mel'norles of hifn whlch 1, W|H never Forge{' and ull
these werd'in; the latfer part of his life-~ of his founger. hfe 1: huve also shered bécuuse
"'of all the other storiés I'have heard told:of him = ‘God was good to have ullowed h|m
to haye Ijved so. long and that so many of 05’ crossed: paths with him over the” yeurs. L
- You must_be very. proud ang- hdppy to; know the lovey rebpect. and admsrclhon in

L 'wluch he was held l am one who IS beﬂ'er for ’rhe knowmg oF him.,”

. N - . B _.,,- .

‘ He fold me dozens of hrnes “Bby, there s rof, much ﬁme on " this eurth -
o f |sh every tide- you. can mcmage ~-That sums up. ‘his-philosophy: ¢ of never-lefting life
" goby wuhout makmg the most and best of ‘it Trite thaugh it ‘nay. be, T hope he!ls. -
found ‘a beach where the hde is alwuys right und flsh clways on: fhe-b:ght

R
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