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mulio waves filled the wholo stmosphere hetween (e suefoee of the eortly ang
the Heavisido Inyer. I oaluo belinve the cinems (iT propody used ) will witloly
help in tho cduention of our time,  Thern ix we nead {0 elnim for these in.
ventinna o placo in hintory for their infloenee js obvions,

Bub it is wlao teun, that seientifie discoveries nre” thenwelves peoduets
of hivtory,  Wao still fliul thn -lu-l‘ thnt the ehbicf lines of Lhe hislory of spienees
worn it down hy L hm_nﬁnmm nppeneanens of grenk minds ——of a ClantLen,
Nuwron, Lavowun, TIXRWIN, Binsegine However, if wo anabyso the yend
tovolopmont of thoso ideas, which nio Imnwn an the ilens of theka men, we
find heridoumerogs™ttempts in tho snmne direction,  Some of {hem wem
ovon sittcossfud ¢ wo romembor Inter one nomn only, who semmnrises it ghe
most logieol and ofton tho most radieal way, tho new conception, ns (hn

\\3( nohicvement.,
It in unt n paro enincidenco that Newrow, Hook nul I{U\'m'm@uu-\‘ )
Ctaneoonaly sworkerl on thy anmo peoblems, il Bonr nnd Ru-rllrfm-mm. ne
Bromar and Soursvivuen, Bony, HeiseNney s Dicac have within-u .-
fow inteodeced n ncw @uf ilean lnown as qunntum meehinies, ™
Flunidresda of papors werd necessary o mnko it possible, " T yones Inter oo
will resnember the quantum thenry of DIRAC o8 s astonishing achiovement of
n grenb mpirits  von tho slviking radien] idons of TansTEir wore nob inex.
peetnd, Lonewz and Prezoerann, Buensngx nl Rita (who died ol 20 ol
il not aolve tho problem ho tried to attack), prepured tho nnw concoplion, -
. genoralised anel formulnted by Hinatizin, * ‘Pho dikcovery of Xernys anitd to
"bo purely tmuxpnclml wonll mirely bo fomul by LuNanp or by f. J. Trossoxn
somu timo Intor. T physics, which © overlonk, I do it see any fack or jdea
. which 1litl not hinve n history.

Tt ia woll known' that the tlmvnvm,\' of IFarapavy tnul to (lynmnon. Max.
~wenr's idons nnd Jenis' oxperiments’ (o radin, . Tt ju loud nmwcuﬂml whint
niluonee tho mn!n:gj riddioteslmiqup Bl on tho pure seivneo of plu HicH: |
Pt I tho Wiy Wi ki tho meahanisnt of ti apiek, both Ui finest dotnils
nid tho gonneal nntura of ansfien nid of oleanlne sieoetairo,  We losb jntorest

din olnrtrimhdu. l:v friction as koon as galvanio cells wero dincovertd,  No now

tin wore nwnntml pincn dynnmos havo appenred.  Both olectrimtion by
frlntlnn azut golvanio cofls nvo noverthelosa fundnmental for our idous on the
- nnttire of the hound botweon olectricity ‘amd mattor, Phywics' ond chomistry, -
ﬂ “holhg noxt to industry, foel ita, lnllucnco moab olemdy.  Tb -would, howover
s ho qu{to ‘shoitsightod to nogloot thio atlmulnt!nu nml t.llo guir.lmg pmt of t.hu-‘

lifo on nelouco In gonernl, .
‘ L]

T 1 APER by N. BU](IIARN Moakva.

\Vu. tlm rupmum\bnti\rcﬁ of tho ‘mvmb Umun. wmking in \m'imm aplicres’
* ol intollsetunl labour, nro adlicronts to tho ‘\'IO“' that alt scienco should Lo
_ historieal. Consoguently wo have heen u*th-nur;luumly intorested in this
anlnn Congross,  In tho Hoviot Unjon n swift rapprochomont is procecding
bot.\mn theory and practive, nnd consvquontly o mpprochement lLotwoen R
pum nml npplio:l nolonco,  In t.lm Suviot Union o nimultmmous Procass in
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verirving of ropprochement beliceen variuns disciplines, growingly wnited by

s winglo mothl, the metherl of dindestiond annteeinlisne,  This metlod vegiree

alt (oen of existencs ax historieally  chonging quantitirs.  Bversvihing

e, Jxisle i o grammnr atd ifx uws wuumi have _exeepticng

{%ﬂi‘[’:\:] But just nx all existenemia historionl, w ol arieiee nlso sl Tie

. Wnborf@mwl, an o vofleation of thin existence. Thin very geneenl poatulnto has

novertlivless the closest retntionship té the guestion of the conneetion hetween
theary nid peactice, :

no of Lhin defecty of alnnst all {he weientifie demlenciea of i]m present.

ny"tn the immovable formalinm of their eategoriea, in othev words, {heir mui;

laixlnmnl nntoen,  "Lhat v the very rewson \\']lLHl(ulmll seitneo in pssing

through noorvisia, Tis formndly logical defimibions cnnnnt cmbies L enntrn-

mnm aquanlity of rend pxistendo.  In the socinl seicheos history

© eustamnrily i recognired only as o nintter of b past. Tub history ceusen

to exist ng a mnttor of the fubien, for the capitalist syatem is deebueld o * ot -

uent ' one the only <annmal » one, s i inenatable oy erinsting) entegory,

- «Conmguentdy, i0w now socinl and reondinin syntem (uocinllonn enwerges. 1he

ul%ud.u_mlnp Ltownrl it i nat Lhat_of a seiendifio, but 1 that of w simgicions

© e vibw mml. M- iw wndJrired To Tinggne v anel e soomer Lho better, 9 hey eannot and
-:' nmy nnt. liow 1o explain it. zln the wntural acivneea {ho formnlimn of the
© 7 entogorion in Immmmg o tremneitilons obstaelo (o0 nn unlerntmuling of Lo hasic
- prhenksek of the movamnnt of matfor ; the contedietory chiimetor 'of movenwnt
*aul Lho comserpgont ¢ anbinomios® {itn continuition sl tiveontiniition, evolug

" tion nael sowefifiion elg) nmmillvrﬂl P Lhieagpeet. of formil logie, am

nnaxplninablo.{ he ides of feal developent’prospposen the fogmanlim
. af now and Voonfinnilly inore complv\t qnnlu!nlwvly dhistingtinhed rorien of

plmnnmmm. "with specinl, moro eomplox governing Inwy,  Objeetive renlity

Cim umity . nuditi-vaviety, i dovalnping hmmnml mnﬂrr. l'mm Lho anpect of

l‘nrmul login thin B impessible,  Formaf login ch-n {heneu

nr{m-:g mrrhum.vhc materinlinm, R& wieh Choro ure 56 chively ¢ m’:-rmg.
quilition, ansd ovary qunlity in only tho subjectivo npeat of quantity)
Fielf, (honeo nvisen ddeolintic pluralinn, whieh denien tho unily of the wo

-onel enmos to s nstonished Tiadt Deforo sownnns varint, \'fﬂl_"hrm preoblemy,

- which ~worn ab tho buais of tho;diseissions which havo teken placo nt this

, erntob bo vl il wo move on the plann of formal logleal definit.

They onn bo m-lvc:l m\Iy on tho_braix of o fighcr Jorm o] logic, iimnely

atia-Hipdtwlios, which etnbraces The oRjEettvir contra.

theit unity, tho inferpenctration of antitheses, the

1 mwthor, sl ae one Unfortunntely nll thowo questiom

“onnnot bo divousscd in Ave minutos, andd T gan only longh en them. I will

" olto only ono oxampla from phymcn-olmmml,ry mel biology. I'hu organie

. warkd omargorl. Mnforicrdiy from bhe wnorganie.  Consorjuontly tho govomm

oy g of tho biclogionl #orics of phonimona irichido in thonwolven I.Iu:fovcmu;g//

wi of tho physico.chiomicnl norics, Horo thoy love inken on OU!%
pnrl.innlnr form.- HMofo wns Tormod a ngw, ohjoctivo quality, for o now#nore

" egin, lﬂe.ﬂ!grm of the organisafion_of fitziter hnd omorgod. What SlEment. is
-tlicro horo of tho rurprising, tho mimculunn, Aho aapernatural T Abuclutely

: .e, nnl.ltlng. All utl.umptn to return ta Arwlvlulonn tolcology mwst bo resolutoly

&
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emubnned,  "hes altempds, mil ol vitwlpom repandly iuu\'ilnh}l.\'_‘lnml in
tho Inst resort. to theologienl eoneeplions nnd nsk b rejeeled ns inti-niontitic, ™
Pho question of thn telntionships hotwoeen purn i n!:'ﬁm!}l Heieeen
must wlsae bo nppeonche| 3 storicatly. Plhe fabionnbiy viewpnint whinh spvem
the intelleetunl fify of Hoeicly fram the aphdy nepeets of ity lifo will ot wigly.
+ stunl eritieiam, Phin history ot knowlolgy st by o eomponent part of gaejn]
historyn [T in abuolufely ineoreeck Lo roganl o Hystom ul'_'\t heoretienl Loy

v malCoromploto “and porfen, whole “oretsitd istory nnd ortside Jifo 0
. lngimlﬂ}uﬁmmul svoring laws immonegl io thiv qne that disaipling

. K [ Iy | P
d{ i\ o ho tuken i their logienl Dueomey anly mmlilimwﬂ_\’-.'ﬂ;l_-'m' Lhonry 4in p

{ w - reflection™of Lhe :'allcr-rclrrh'mgli!'&_!ylwnnl1 #ithjrel el olifral.; it iy "ro lo’ ‘ﬁ

2 the_cxtont thnt it correelly velleets Lho ohjeative vonneetiomns of Lty 72
23

A, [OIF thio silier I!nur_q it is tho pradfusl of eognitive actitilie™ Awd
finally, being & gonoralisntion of- prastice, i1, is verified by practico,, Consnguent. W
: e oot T T Rt it
1¢ it wo do not winh to havn n onowiTaEl wn W’

- \
hatitnlo “for Rualysin, then l'or&
tho cognition of ¢ i ¢ of kngy ) wo must annlyso ita comcction
. with practice,.  Wo postulnto tlmg t.Ilmrygromaoutol’pmcl,ice; that in transform. [ f
: 'a ing tho world, materinl practico snrves ns tho hasjs of theory ; that throry
) . \{.,10( for ita pnrt in l»nrl\“‘.uI'Im-ucm//prncl.inn.

Fromn thin nepnet, it iy onsy to understond the Intar-relationslips betwoen %
the wn-callel * pure' and he fo-called < appliod disgiplines, By *pure! -

" bho can very eonditionally signily tho formulap ¢ fecti M_W i
Byt applied ? %Lthu formue of the m Novortheless 1% in T
neocrsnry hiers also to obsorvo that the ong, passos info (ho other, for the I
aclection of tho objoct of invostigation is duBimined ag a whole by tho necoss. !

- ' dtiow of thi poriod ; nul on the athor bl ony ghaiem o] P N;
operiton on Lhe eognisrl objoctivo govarning Inwe.  iTonen Fho conditionnhity -

L of the Hvlsion is obviown, e - N 'U/ ‘

. In exscnies thoro nre no and enn ho ne sual thirg na ¢ e ? Heinneed, ) .

eloneen bylng ontsidn thy fitnl aveinels of socioly sl ite aliasos, Junt nn there

antt b ! faring of eognition oituitdo the cognising Aithjoets, miel just o8 Lhorg

emmot b n wonioly whiel only aognivon niul dovy g proiuco,  ho aonedie,

tonal division intn- Lhvoretiont srul applio shinniplines roflooty somolhing of
oxtraordinary intorest feom thin yory nupect of history, o

In history we have vorinus £ mocinl andl cconomin #boneturos, Carros
spomlingly wo havo¢varions by E intor-rolntionship hetweon intollectunl

- nl physieal Inbour, The rocinl £ Bolwoon theso forms of Tabue ovolkos in

U tho represontatives of intelleetunl tabate the Hinsjon of n mipur-aoinl existoneo

., of acienen, in which seiontifio abstenotions nm iy postasivod aned Romnotimes nro

* tronsformed into the solo athalnneo : ruch for oxamplo in .l’_rﬂlmgorcaniam, atich (
in thﬁf‘@&"ﬁfE[-IhﬂcL fuch ig tho fetiahinh of pure scicnces, / :

Triin this- historieal nepoct (b i undomstaiidhble that the radionl transfor.
nationa oceurring in Sovigh Russin in tho apliore of the matorinl lifo of soeicty,

o in tho smbde of production », wore hound (o ovako corresponcling I.rmwl'ormn-'

~ Hona in its eintolleotiml » Jifo, -io.,_in the «mode of couception v, In the U, 8. .

"/ 8. R. tho(@roirth of lannodl econonty and tho onormous awing of tho conatrue- -
.. tion hny I-nilmcfili({EiEfﬁEﬁiﬁE}liubry-nml Dractico-This finds tho cloaront -
_bxprusaion in thaFlamning ‘of acientific workyyi; o., ifi tho vonseioun vo-anbord.
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fpatton of the diveelion of g work 1o the enarmons needs of (eelinien] nwl
_ggmmﬁ development. TTanced cennmmy is tntionn] ceonomy. Beieneo s thoe 6-«./?-?
il Tho formuln of the law (given A, T follinwn) in tennsformed
n riln of conduet (in order {o gel N gou mnat produee A) on o aocial
genlo, the ponaibility of n wwift penmsformading of 1he one inte the ather heing
an Miatorical quantity given by tho delinite histovieataronvinl kroeture.
Thnt In \\‘ll){rf\vi'cmt_un_\' that in tho U, B, 8 20 tho prohlem of theory
. ol practico ig/resolved lot only ns o theoretical problom, but au o pross
_ blom of proctiopt—aacidl activily. ' . .

PR .

) D

f TAPER by PROFESSOR 1. JTRSSIN,
(Physical Institutc of Moscaw Universily}

Tho division of scicneo inte puro and applicd acienco is primarily n con-
- vontional ‘ono.

In renlity, if wo oro geing to acccptk & eompleto depurention hetween
pure and ppplied acicner, we whonhi weo Lhn frem spuro » sclenea 5o leng
an b v without practical applieation wul the torn cnppliml seience» when
it ina been uo applied in practice.

. Thiw Maxwall's srpuntions, sl tio sbudy of theiv selution wid puro
. goicnco wntil the worle of MARCONT, and  hecame  applind  Acienco alter wis
relora tolegraphy hind dovoloped from them.

Tt i of intorost o asle «\What ia tho renson for thin division of seienco Ts
We- Marxiaty aco tho awuso $. o cicowmatance that ol bourgeois philesophy
rogardad tho problom of engnition of #ho workl s purely  contemplnbives .

. Howovar, tho task of cognition ‘donsists in tho very fact thnt it vrga-
niison nrul dithels our activity, In renlity theru in no ahsolntely contomplntive
sognition. . y ) : '

Wo onn hinva cognition of Lho worlit only by elmnging Ity and s we nl- .
ways procelud, whobhor wo are working on n given physienl oxparinenl or on

" the mnst éommplox of all politien] and seonomio nelivity, Tho very conlivinn.
" tiol sl pronf of our sogaition inovitably prowupposes aelivily. Nuwron iles
oyl the puhllr.i;{inn of hix « P'rincipin 2 for twority years beenuso ho il nat

. porscws necuralo dnte on tho radiun of tho earth. And theso <dnatn wero only =
oblainod by ren voyages, Thua, oven thb Inw of geavitation, which would nppenr
. to bo pure nhatenct thought, could not bo completely enuncinted go long
" practicnl human aotivity had failedd to pupply lis materinl. - S
' In distinetion from othor viows wo rpecinlly emphnsiso this notive nspect
' ga n component pork of knowledge dml‘hcionco. lyus tho sopnration mul con-
. triposing of puro and applivd woionco hns o8 ity Lasis tho dismembermient

anid sovoring of o wingle process of contomplntion and netivity, ‘.

_ In onpitnlist rocioly thia rovoranco lears Lo tho tdsk ol pure reience buing

-1 roganded.ns o « highor and more oxaltod ono s Aclivity and prnctico'nr'u -’
E _'_'gnrtlml a1 pomothing lowor antd seionco ia juatificd ‘only by puro cognition. Thia ~
- view wos Toprosented in tho papsr of Professor WNETHAM. .

" {Wo starb froni the coneoption of tho unity of knowlsdge andl Aclioir, con-
. moquontly. wo rocogniso only o singlo reioned. With us,- for {nstanco, tliéro ‘aro

. nob pure snd applicd plysics, hut only tho ono roionco of physics. .

s
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o girgieal papyeus of the mxteenth septury we. ¢

“ships that trmversed the weas ; aiul

.. ENRICHMENT,

b
vt to put Logether aune sorl, of now [aee i

Chrmn o ervilisat
A giwwts

. ha
‘gmal moral lests by
:ahy clvilizat

.,,'-TM.' B ~

. - .
- turned (9 the pomibla effscts of the Ui
‘sdvancing wclentifle ond

e with U aff
L pwiehen was, b mid
" themy' diddy

“which sa
“the J‘nub'! n t
:: Via.l;“N o' work -
"f‘ eaclusively. by be

L

~om " The Heginnings of Reiener,” in which he |

" bern published wiiich throw light o

I

THe Loabe

SCIENCE

'L GRESS
OPENED

USE OF INVENTIONS
Thy InteenationalitCungresa of the Hie- |
toy of Seienwee il Teoehnodugy  was |
u[!‘lml_}‘l‘ﬁtfnh_\' in the Groat Hall of the
Royal Gevgruphacal Soctety by the Preai |

_;g_m of the ﬂms’.mm:lu. M Tova,
L Who weleonied the delyggates in e
natie of 1Iu§n‘anm1ﬁm o oARAES
~ The Gvaipt) eventa_m the histeey of the
wurkt hal td¥es Mr. lm-‘ilﬁll‘ﬁ “sanl, i
10t e nd:we wern now realis-
g nuwe (hadi tat Wlewa which emer

aml e m the dninde of. " ence
and 1 maukisd the ol na . |
hind.” himlory of thre g ]
shoutld be studied  alde HY 2136 with nthee |
anpecin of history, which we wers beainning to |
et ere feow important Uan tose butherto
20

The achievenmente of wience st techaology ’
wrre DOW prugtvesing with sach cumn

| that the mind berame atnl b
Almost Joat the capmeily foe surprise.  1harlng *
the I8 tha which Be had hinwel! speot
recvtly as [vwinwaster-tiencra), he had o
mte & littke room in the It OfMen and
mangurmtel the firt public aeevice by whirly |
rhotographa, (lans, and ahetchrs b beery
st abeoad by tolegrmph ; he had excliangml
Yhmm with the tirrmian Mmmter of ©
Ymta i1 2 aninutes ; be had wigned s pager by
wiich for the fist time wirvloes telopiuny |
was estahlishald - bet

reative forees ™

' !
THE ARTICLES AND
THE CREEDS
e it
BISI{OI’ OF BIBRMINGHAM'S
‘ WARNING
The progueal sppenning in the reovnt
Report on the Htafling of Pardaa tha
naseil 1a the Thirty-nine Attielea slomli
e longer b requnsesd of ondinands was
1‘!-“'13“\:1 yesterndny by 1l lh!"lll'l ol
Birminghary {Dr. DBornest sn dus g

adidrens wt the Birmingluun  Iheesan
Conlerenen,

e suid that me wire withesaing the legm- '

g uf that movement (i doctinst e st
lll‘nl_. within the Clhitreh which Andibshop
Davidson foreeaw, Mo (10, Hansiens surmel

with much coaretn the persent propoals L -

rhange  or repudimte oue Articden of religiom,
Thiugh such change ne was widvocatet nght
b“,h"ﬂm with the oetenmibile olyect ol wving
relicl 10 Lemder conscunce,
thet they would find st (he end  that
rActamenial  truth had  been ghanduned,
Alrrady there had heen a virtual repitduinm
of the doctrnal puwition of e Artobes

UXa - Prgotistwons with the $hrthodos Churel ad

the Old Catholics. i defence of such actaon
1 was vrgmi that we ooght 1o make ol
wWith thise Indivw that there misght e, w0 Joli-
tical Janguage, & hloc to oppome (e Rotisn
haureh, In  detrieted  those
secleninstical negotmtinona,  When coclomant ieal
Iitia entered by (e dionr relygon flew out
of the windon, He was more conceoied o
pereervo coliginm trutdy amd Christian nuaalty
than to construct erclosinstieal alliance,  The
rcramenta) doctrine alike of the Orthoalng

“hetwevn this coustey and  Church sk of the Ol Cathulus wan e

takea part

the i - |
ot e s opening (rons 10, Downing !

svhe with Auvelialla,

YESTRUCTION?Y
“Hewuce and techoiffogy were, be naj
wiahly benefleent, hut _?n tuly(meress

20 The- sarw scictnen Wlilol pros (LI
1l whith blew the features Gff & 1nan's fece -
produced the plastic surgeon who did his ;

e place. Rawnee and techiology  furnishied
s day by day with frarful insingiwenta sed .
JFIL it to un whether nuan rome Chrigh thein
b heights as Yot impeicteable or (e} with o
rashy more sudden and coinplete than any yet |
' i, W inight cone Lo llw!
omclitainn thint the Hiventins of our Line wers |
Lt:\rvfdmg with greater rapidity than ever
forey bt was the inoml progresa of mankind
Levpatg up with men's matorisl advanceimnen) ?
The ‘sipestun questie whith now fwited e
Ineen naliond  was whother these gresl s
“halare schieved by reisien weee W o
sl for - ide endargeinent aml entichment of
Ide. ne for the ction ol oar fallow men,
they wers wlilined on & large serlo
¢ ol ruction Weatern civiliea-
n would dimepamar— il rightly dissppear—
beraum it mﬂ ve [ailed to anawer the
which In the Last rewort
ewsl bo Judgel.
in  his_presldentist nddm-;.
- in

amml eoppe
teachimg of history, st pefecnt luoTl‘l

of the mind, The riso of !

" , {he mest lmportant event .
in hiuian history siticn the tall of the Roman !
Empire, and & teal-buok of history which did {
ety mo did ol teach the Lruth,  Noae of

0 Bail glaneod through the hise |

baron &l oW1 et o

Batus Somion alwent, yeurs
the fuundation of the Royst Mociely,
ol Robert Jooke's * Miero. |

on _prisnis, skl hin

oty pocuphed,

L1

= REGINNINGE-OF-SCIERCE — -~
He siunjmarieed an adimas he had prepamd

pontesd vut 1hat the belief uf the Greeks that
ey bl learnt seience (rnn EEYpL scoimied,
ol all, well-foundml, dewpile '8 common |
Uy that sewnen cantie fin Mosupeitanua, ¢
Wothin the past few titha two p.\r,m hadt

"Ryt ian
the " Fiwin Ramh"

ey, . e Twas

he had scriptar] and untroe, and, neover, the niorad

Wittuwn of the Orthodux Choareh in flineis aned
ha Mamern Modsterrancan had 1008, aid sl

lefl, much to be desired,

Comnienting on the arguinent that alile men @ oy

were Weday repeblel By the  Artiel, the

Bedings uaid e wan for many feam a Cabridue

tutor and e frmrnedd that. W0 mit suen e
Creeds wepe the stambling: bleh 1o onbinution,
The Articha harely enteesl into thr Slold of
Vs, Today  that Dnet peaaiel
Pemonally e meganled the trasis nol
verbally anlalbibles in both nfgion sl serenc
but ws witheaus 1o apingaat ol

INDIAN MEMORIAL ON
SUSSEX DOWNS

]
QUESTIPN OF PRESERVATION
FROJE OUR CORNPBPONUENT

BRIGHTUN, Juse 24
Compladgta are being inade heee regard-
ing the ocondition of the Chatte, or
temple, the impressive Indiun e ia
which stands on o lonely site un the

! Sussex Dpwns abuut o il md o halt ] e
north of the village of Patelu, The

iy the Mineporinl waa oreeted af the oxpense o some gl | ‘
te oceu- 1 die Dilicos and the Brgluon Cor. M'[llt'l:; ab a thud or o fourth of twae vsand, bn the ovent ul_.‘

o the memury of the Indnn
soldicrs who guve theic lives in tho ser.
vice of the King-Emperor during the
{ircat War, and tho unteiling ceresiony
wah performod by tho l“rim-u of Wules
in February, 1921,

The sondition of the white Binlinn nmebibe
of the Challei proper asesne an Jerleet us on
the duy it was upveiled. bub the atone sl

nitee wuwk  berwath i

poration

the grounds surruunding the metvoral, shespoe

revertt work camied out, are somewlhal un-
Much of the wnkerupt apprarsnve of

iy,
wire-frnend  groonda  watrtinling

the

L'ty in, howesver, dus not Lo Iack ol o-ﬂuﬂ.i
Fon the part of those respoissilla hut to $he

preesintent alepredationa of mbbila,
Hoighton  Corparstion lave  secently
rewved  pepresentalions sbaul Hue vt il

f.unl the comBition o e siie, Wl s oo
(olesbuon,

which: bas i@ et bifoee. e - Couneil_al an

iten has e exanning  the

0 ol e 30,1331 THE

he was eertan

peehitien-

Iecyine ddirey
,_! rough tho ravagre of roigh woather, while

W OMIDDLESEX HOSPITAL

(100

PIMES, TUE

SALVAT
CoO

BIG CROWDS OF BUYERS | -

The erowdde a1 the sabes yeaenday wers Pow El
dteater than any seen o aonpe 30‘-"-.I ik
From ey wante unnd cloang tine

the maenp of shopwrs peatiet] ante the J
Weat Eml oatd e aenehbewitinnad ol MODIFICA
Ve Bl prens

Knithtebralge,
The gt tiane s mie ol vt 1o the eyt
St Tonates was e by e cated trow ) Ay o remality
drresd ey whan s Lo 1o 4 wr Aheee wlnech etnbuadiesd
eltes iy ek dading e vl seasen, In
Conge faions Boee the bager bk foaele 4 Jurtdd “‘T.lh' fonruler o
af RETL i o b wat Iy tsgrnteer o o atormers B8 fect Catnnat:
whisha | hesd, Lt Lo fot Bese ab'e Lo afloer | sesterday. The
verbaan ebi T The s wote vers gt b b '] -
thear gt v pc-boe ot e woban whie s 4 ! stotigh the H'.
el fustonin el w geent grpedel bonse cluse aghistantiel g
20l the e beet foo e ae ifle 1o e dratals ‘mites
Mir Laynden M.
Thoemas K., m
Bow epparied th
was  ojgwmatineg

f dauzliters,
Thwrth folarighier ¢

Ttorse were diens ra.la
whielh nastung Biickas  we

HBewtly amt grandd
Ralvatum

hns’l‘ DAY OF THE ¥
S.\IJ";H i

- . —— e

i o jarturnts in

il 1t were
catite iy wliaped by gl IO TN 2t
Culeh whpte ard B
Chen banked apoat 9 e were cundy at binch
Hme, This e the Bist tare snee Dlivgas sl
harta have tetuztes) fe Lavenr that thes B
brrr an i sade ased e faet theat they  nte
CREICSally  wes, wman o by the
analanghl v ghe : deoe

banigerae ain i sarne (e, . .
That, i the L sduge ot beast, o wan the T Levwden Mo
vhonpmer rnt that nenent i hael, O g badgs T ATINY Waets
e table whiore st i, aod sotton noders $hoh e tenty
, Went waa heugeal ot an eatraondinanly ared i canreied interofli
srange of pewes, e osagling ot
i mthe, ehumigh busdl grre, =till remamed i the
allenwmin, whibe eversthmg that was sheap
o lul bewn clenzial nway

Rargmina i mtetiale met the same fate,
Ayt taat was gt aied moa god sodour
sl AL a el ol e larthee prive s
fappeare] very guichly,  Matenads that wim
Fwhat s eullinb “ g nunders, with &
shalbg o two off, wen®left,  The ginnt §1
Tthe right cobr wis argent all duy. .
1y tnut waa hrisk, Joat it wan aldo miethiodin
SPrice” waia ot the elef factor,  Agam
TANI WORen el eneeHent  Dasgil
berause thie ol wae it night, -

Gloven are ey whean, ) thensals

ettt wire s bl o yeetenday, women haasing
By ns they vonlid alfond now that thes g
Clivapws thon 1hey have Teen L yeas,
Hlowhingzs, Wamdlags, amd 1he oedsdipents e -
mechwear to be fomul o boe alepartnienta
Achirvml nopeady sale among thowe who ks
a pevinl of Toeving such thge o the st day
befope ey have been tumblind about by eager
sluspigu rs,

T
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artuisent Janl'y
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tandle” T
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Capgn o tue Tue Twmighit ) hm_”
By owemmmen who canie out wolels foe Ut poars § envelope or pres
e, Uarpele e Ladl prace appeeal e the Tar o fhe RiY
Chowsepmnd just pe strongly s Juliepries Cofilee under thei
i mndels o the wontn wlie loves clotlies, sod 10 waes thal "8
i meany b= wleeh i wan a Jiltke shahoy | b et by the!
daring peeent ubsthe wiil ooy Juve stiarl slasces, Sy
Pomepeta wmd enrtnans sl e ibare wilh | WL s
Iuve prerty uew fiaoan sersirewn vies Ao l!
| T e are ' Anther firophd
uuts,  sith the peygsor’
i okl (e, Hamlds g 1l general!
tabde decgativims were el estive 1

™ Hir
wlieh fiwrks well
N

m
wls urnd

Ligreatest mgean

By | convesanenig,
masless Sy ghe Bl pxud
things (o Ininbnns wul -
the Dty -y pvevude for
wrud luargions dw “custonbun: brd
wisy aled gy Al
s | Yrehand denv g
 They S af e general, 3
v ool colonr D The reasin fug
. vesde umd Ve o eediesie Al
af mirnes dor Bieir oganion sl hey
Army, thnutepit
Denitenen amd gl
o el AT ey
, ¥wionm ob the i
Solilenin uf eciing
e — - T hentions l_lf"'lll_i
gt ] It . S Ry Yoprctieretes of
OPENING OF NEW NURSES HOME 0 Silew anid |
I The ew Nomes' Bume of Muilleses - Matenell Thenhy
Hospital  wia  openedl yesterday by * S Lytudentart

Frmeess Ahew, Conntess ol Mbbme, This 'l":'."!.'::."';""" "
HUL af wbanotytoeies dotr, 5t dus eonl T up

O e b ot atone Was Jid . ot o - whisteve

Lpriees,
i Menn were, ol congse,  ontipsbeped
Cwernenly Do b wae lag drome g
worlily amd there wers e b
themselves as well as tiing:
maart fweed comly ot Balt
vt dlpessinngegavng, gl
Lehunming o

S AeniA a1

appenred Lo

wa e
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[PRET
cluthes

Bl watle the sl A !
Hrdtnesn, Wbl im0 the wonen's o lunee o}
;lll.[- et bl ullimate uctoe.




I
Pl Was, T saudy e aust angsrtant rvvil
W e bisdory since the full wf 1he Homan
Erpares aimd A teat-oak of Lintory which bl
ot ey s dud ol fench L lﬂllfl. None of
themn dnly  Ho bad glatced themigh the s
oty -buaed of s owocdintbe gin, sod fouwd the
e of Newtun alment, e eritieal yeurs
s bl sw the foundatumy of the Hoyal Moacisty, |
1w pabhication of Hobert Hlisoke's  Myeris.
praphin,” Newlou's work ony prisos, Al hin
st * Papeipin ' were apparently occupiod
e lusively by baltles,
BEGINNIRGSOP-RCIENCE ... ..
He summarired an middresa e had peepared
on = The Bemmigs of Meienee.™ i which he |
pennbesh out that the bebel of the tinehs that ,
b1y bigd Jeaent science lrom” Egyplseenied, !
alter sl Rt~ drdpile—n comman |
thasaty that sciniv—ranw frim Mesopotagin, |
Wih the past few months two papyri had |
bewn prublsbed which threw light on ll-:m'ptllq:
scwtier,  Unn wmas the “{EdW i Smith 7y
eurgical papyrus of the sixteelith-cenlury sc., '}
dealing with injunies.  Home of the (eervas |
Lions, for instance the asociation beiween *
ayutuss (o one gide of the brain sand paralyais ¢
ot the opprmite side of the boudy, could. reason- |
sy be called scentitic, ‘,Yn.le Muscowl imathes!
pyeua_af abouk Che Silils agry oW,
Berlig 85 Protoasor SUaves ealci- |,
& 0 ) o ita diss
meter, and guve the constant % ‘s 3,08, a'
very farr approxims )
frucsls wore alterwanls receivad for tes al
thw Sewnce Moseun: by the Pregident of lho-‘

f

! 5 I/

Huard of Edocatum and Mes, Leen-Haith, Un
Ihrector of the Museum (Hir Henry Lyons), and
lady Lyons, Ju Lbe evening the President of
the {'ongress and Mra, Nioger gave s reception
st the Ioyal Bociety of Medicine, Wimpole-

ool
Mr. G. H. Gabb displayed hin unique ool-
Jecion of relies, Instruments, poﬂrliﬂn. atil
mualals mhﬁnﬁ_lo Joseph Pricstley, amd i,
\ 8. Clay exHibited, part of his ool
‘it of  bistarical  optical  jcstrumients,
. Pmleemor E. N. da C. Andmade, Gosning
rightrenth-century drems, gave s Incture, under
..~ Yhe impersonation Francia EHaukabee, &
Frllow af the Royal Bociety, who died about.
1713, nnd wua onn of the pioneem of the atwly
o elevtricity, The title of the lecture wan
A Decourse with Experimenta oo various
Buhjecls, " giving ‘an’ scrviint of several Bur.
wining  Phenomenn, . louching  Light  and
- Ewctracity,  with - tnany : other Remarkahle
Apprarances not: hefore - Observed”  The
" expeimenta shown: were all known o have
“heeneartind cut by Hauksbes, who was the
firt to build an_eloctrien] anachine and 10
. abtain electrical dischanos in evacuateal 1ubes,
on the study of which the physiew of 10-day
Aounded. " An Alr—pumr usnd wan ona actually
Stomsteueled by Havkahoe aboil the yesr 1705,
" when Sir Inase Newton was Prenident of the

¢ ey et e
the Caugresre has been
o et TR alr uullmmu. when  the
e s witl read paperm on the
arxinn view of ths history of M'L-nrn
"resident's

“mr Wilham Brage and Mise Tings, Bir Ms
Loty Nl Arm. If Totwr an Tary Maurier and
- e Thoisecr and Wi, Atandin, Mrs, B, 8. (18

a"»l Mer. i:'nT.ﬂdml t.l_ln. m??'uu nrlh

Lwfan 1Y . T 1A v Lt

!'-'umt‘.l. Waley (hhen, Mur llnhrl‘ wul l’-'!dl

i

wer,

o, !“m-
el

¥

and g

neer Uy !n'l:l
o4

re.
3 ‘4

Ld w,

Wy,

s [}
3 3. K. K. Husesll,

rideasr sl Wrn, Kol Remits,
W Bampen, I, i), Ur. and Mre
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THEFTS FROM DICKENS

MUSEUM
ACCUSED MAN NENT 1O GOAL

Jown Laewarn Wysar Hosruk, 33, of Fawn-
“beakeeavenor, Henwe Wl HE., waa charged
o tn maml At Bowsinet Pulice Coarl yeelers
day, teforn Bir Chartrew Mipon, with atesling !
mane Jhohems manusetipts, Iettere, anl bawka |
" the Vajun of £1,500 from (e Thchenn Trost

- Hrvijan -unumi' [raght ¥ stieet, W.LU,
oo He was now further clinngal winh having, st
oo G sama place, mmmitteel wilful damage to
o Lhe extent of K100 by traring leaves from eight
volunwa of John Forster's Jlusteated Lite of
harien SHekoow 3 sl further with wiraling o
Dichenailnttor,” valiel al £t froan & 13)we

- ¥
Caf Massachusetis and the Muror am

U 'ouned to

 pmpoyer’ pude of the “‘nrv’
“ihat & nedtong of the Industead Couneid

5ro wnitkog offior S Thurlow Parkeroad, Dhalwirh,
YU 0 thee 15 hat wnl tn Americn, 13 nf
JRESANIIOTS | YP] I TE S PR P T AT e T e

l"”llllllll Lae hHiWY THHIH Y v e g

siliiers who guvo thewr Jives 0y the s
vier of the King-Fapperor dupmg the
Girent War, aand thee smverling veresiony
was prerforns] by the Ponce of MWales
w Fobiruney, 1921,

The cennhituomn of Hoe whiate Suoban marchl
of Un' Chatdry proper seetDw an jerrbot wa am
the by b was unvetlsd, but thie stoane )

wutte work  lewath  has becoias dirty
thrigth the tavapue of prough woatlr, whaie
the groinbs yurrsamding 1he memegol, doegate
reevirt work  earrind
wly.
the wiredend  grmuuds sl the
t'hiatlri o, however, due ot 1 lack of #Rort
w the part of those fesgamible Bl to the
preremtent depredations of mbbata

Brightrm  Corpeeration Juve  tecently  ge-
evived  reprmentalions Abou! Ahe eniorial
and the comdibion of the alle, amd & com:
nutten i been oxamining  the
which ja W conw befure the Counell at an
early date. It w expected that some mensom
will be taken to wileguan! the site from
damayn hy rabbita and st cerlam other
changes will  be e, Inrreanst puble
wilerest @ the memorinl, which s & heautifal
snet airiking Isndmark on the Daownr, wamld
dnubitless have & greal offect in bading o
suchh BRProvements 4o Are JHeARArY.

b e e e

BOSTON STUMP
il — s
£11,000. FOR PRESERVATION
SENT FROM AMERICA

A gift of $33.000 (ubowt £11000) from
Buoston, Mussachusetts, to Boston, Lin.

calushiry, was hrought to Eogland by Mr,
Whalter . Whiting, who areived i Liver. -
pool in the White Star liner Baltwe

Inat night. .
The monny has been raised by desceadanta

of pome of the Puritan Fathem win )

fromn Boaton, Lincolmsliite, tir 1eron

temer of Kb Botolph's,  Jhet

l_pu;mhrly knowh as " Loslin

Vhiling s soprosenting o

Amwerican Hosten which | e
(4L}

furiier Mayors of Huton,

WOOL TEXTILE INDUSTRY

et g it

EMPLOYERS' REPLY TO REQUEST:

FOR COUNCHL MEETING
FHUM UUR CORNESSINDRN T

BIRADFORL, Jeae 20
It wns statind by Me, Arthor Shaw, the seepe-
tary of the Nutional Associition of Uninns i
the Testila ‘Trade, after & meeting of  the
execntive eommiter of that body Lieday, that
Lhe roeeting conandened the reply given by the
Textiin ]
e peiuest of e operahiven’ side

hetd. A sleblt doter had tven |=u-|m_r-'-l. whis
wonh] e rgeived by the eaplg ers’ seereat v,
Me. Hrnest J. Mertin, toeorrow, wnd  the
exrentive gommitter lud decaled that of Mr,
Murtin haif oo abjection e the pulibestom of

thee coervnpomdence thy operstives’ side wos !

willing that it shoukl be prbleted.

Mr. Shew alus sinbisd in reply to st
Listin 2 =" There is no udiestom o 1he Jetter
we have tecmrved from the employers that
they wro pot preparsd be n TP T}
evildent frnn Mr, Bhaw’s histement thae e
in unalife to say that the employem huve eon-
penstand to the |:m‘nm_nl nui g,
of the opeativen’ sidde it Pkum for n et
IR in smtonsibly e diseust Ouedmvng ap ot
n geiieral agrecuient. 1o ower the tmlnsiry,
in view of e fact that for two yeam tHem
han bren no goneral sgrosmient the prequir.
thin of u new une would fake 0 consulerabe
tirnes, owing to the nuny dtleultes presented
hy the divemity of mise opemting thregthout
the smma vovermd by the Northeen Countien
Pistrivt Connedl of the National Wool {nnd
Allnd) FTestile Snduntrial Counel,

Many employem m}dnuhml'lr feel that an
immiediate reshivbion i mtes jo wananied by

Sl differensn Dedween e conl of v g

shrwny in the Ministry of Labiir thtzette 10-

dny, aml the Buaee of 4 per cont. ulopiet by

the employers loe the pant L1 nonide, foflow .

ing the report of Taord Maruutlsn o the

pomition of the industry.
| i)

AWARD OF NCHOLARSHIPN Ful
MODKRY LA .\I'l.'l "AGEN
o e '

-~

w dar

out, wee momienhat une
Murh of the unkempt apprammace ol

(| esdivng, |

The purpume |

M wrce, b pee o Lot el Iy
AELTESTA SV L AN N AT LRI TR Pt P A YYITT 1Y O
waothl, wrnd 1o wage ppen Ty angs There
fhoonim fyae well as g er 10 Jpn
At bt el et at bl prace ped bt ga
[LTT AR T W T S TR FRT YN TH | E
s we it ol Geor helislay
yoreall ar b
Ta b gast

e

T el
were testes]l wath tn and al manees lor theat
Devatningginees, ated s Thee seomen’s « haes of
chithes o was et the altnuate Lactor,

MIDDLESEX 1HOSPITAL

— i+

COPENING OF NEW NCRSES 1H0ME

The wew Nuswes” Hote of Madilbesex
Hispital - wns opened yestenday hy
y Prncess Ao, Conntess of Mhlone,  The

CLBINEAOH, Thes b b van-stone wis land
aidanray, 1029, by Lo Queen,
PRESCR At iod UCosSacung, the chawmnn
of 1he husputal, snid that 1 hotae had lwen
bt wway from the § al awd e atnwe
agiste, bl was oy had
vl ten v o 10 et uwfdnere and
tto plin o neal peent al cellege der turee,
tte e its Lt for aneiriction sl
-l 1o,
Nuraing and the diepesal Narsing Council, e
wark of npumang bad now been pol oang oA
Cdetunie proferssonel brait, nd e generaty
of thear anonyineas benefactor bad et abled
s Unm Ll bring all =ides of the purses’ Bife and
, bwieng up feeatav ety standanl, 1 Lospatala
Cprovithed werammeeiation of (hat chararter amt
pimesd at that high stadasd they wondid atleaet

w Iypm of nursioyg winlergradmte eqnnl -

Cenbtaee wind i educabion te theee enlerisg uny
ather proteason i the conntry,

TuscEss Ant g <poke ol the pleasiure i1 gave
here we wife of o fupger clairtian, tae b
Jnmsaciated aiee Buwe with one of the great
orcaaions in the hedory ol the Muldbeses
Thepital.  The Mulidlesex THosgitat had wlwnys
Cheens o the san of progoese, sl the luasing
' aw Dt by e wime furethouglst.
special attenbon te the cotatort, lwedth,

1)
Dol Dinaspuines of ate cnureinyg sinfl, attractod

Pihe haghy standand of spphicints which de !

st howptal o pred ol s Domes,
foaun ATOSE snil that they saw

Duilditgg w 1on tvprs of nursest bigine,
e 1liey improved Lhe bves of the nieses
Ui tier woubd  bwe b ntiming winel

- ohlained, . [
A tour was then e of (e hmiliing, wis
in nddition te a preliminnry twinmg seh
Al clisa roertne, s recrention am? stink
respms,  adinoston uad tentia courts, win
waunasng hath,

———————
SCHOOL FOR THE BLIND
—— '
PREZE IMNTRIBUTION 13V "T'HE
DUCHESS OF YORN
The Hncheas of York disteilbuted the priges
at Ginthillsll ye=terday Lo the pupls of the
sSehool for the Blonl, Swis Cotfoge, which i
Caasocinted  with the Liwubn Soviely  for
CPvactung amt Troonage the s, The Lot
S Mayor attembed gu ptabe, acvnipuaied By e
Sheriffes T papils gave a debighiing and n
Frone prvpiecta tenuhable ertninenent. ‘Fhe
A mweetly e et songs, and senr paopils
Fplayed pranofurte diwts nad sddos, Ve~
Juf e progranme which perhape nat
il ok wenoe et wan that : tevalinaing
ey wrovupe ol LTI TP Y ST e T
U The mowveinenta wore perfurimad graceindly anl
Cwalh stepw perectly mwasanal Wothe thytlon
ol e s,
The Tamsn Mavon sl the society was
Cfunded 0 years ago, and althingh s hieud-
quarters had tor oeatly B0 deura dwen i
t Humgeteanl e vonneson wath the Uity - had
Iwen cliws,  In 1008 the pomber of  blind
ilnllpurp- for whian il vared wne s gl teeday
Sabowans 803 The prvsnt tune was nne of par-
L liealae apswty 1o these whe houl charge of 1he
Cauirs of the socioty, Ve Tease of the prssent
Cuchumd wonld e aut inoa lew yeats, and o

om0y ber poiser B $ok oo Lnlifrangen,

YA rn Lanion was pespaieend, nind oie twehnll
pal the apetatntian be appestead dor Onaneisl
aanisdanien i endor thal ol gt continue e
racellont u!rk. L
P 1o MU R tg sthe Prinvighdl said The
worh of the meiely was Mande upe of e
sections  wlomentary  sdocatoon,
ar amfusirind trasmng, minl etploy nante fiod

pringresa bl by oeade duning the yewr, bt

Lhear titanendd geriton was aegcat. 1 theip
wosrh o 2ol o cwree Btk cind At e expira-
I ot tune leases they nigst bave the wlule-
[ hearted sprort ot Lhe charstable qubhe,

L. b LT ul o VIR, Bfter @iving- fhe

welt of sl anenyions doetor, 1o s eost

B thearstatnbion of the College o
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HEN did sciench begin 1 Can nnﬁ question

be more fundamental for the history of
rational thought T An adequate answer would
doubtless demand the formulation of an exact and
erally acceptable definition of science. No
Sne, perhaps, has yet succeeded in accomplishing
this seemingly simple task. But without insisting
on & precise delimitation of the term ' science’,
we may getsome way, at least, by taking its current
if inexact sense. Thus we may treat science ag
simply the systematic process of recordihy natural
enings with .the b discerniig? spme

T would emphasise the word process. Science
* ig often discussed as though it "conkl be pre-
© sented ns a body of knowledge or doctrine, but
reflection will soon reveal that this point of view
cannot be maintained. For is it not the case that

! science that has ceased to develop soon ceases to
be science at all 1 The science of one age is often
the nonsense of the next, Think, for example, of
sudicial astrology, or of the doctrine of lucky and
unlucky numbers. Who, if he did not know their
history, would recognise these as the debris of
finely conceived and far-reaching scientific hypo-
theses, which once attracted clear-thinking minda
seeking for rational explanations of the world in
which they lived 7 We may smile, if we will, at
guch an explanation of the face of the earth as

" ‘the dootrine of successive disasters followed by
successive oreations, The view that fossila are the
early and - olumsier attempts of an omnipotent
Creator may even move us to theological wrath.
Yet such conceptions were but stages in the de-
velopment of geological ideas, just as the scientific
viowa of our own time are but a stage in a great
secular process which will continue when we are

no more, .
' It thersfore behoves the historian of science

to be very charitable, very forbearing, in all his

judgments and presentations. He must-not ask

too much of previous ages, nor must he judge them

by the standards of his own. He needs constantly

to recall that he is dealing with work of arrin(f

and imperfeot human beings, each of whom had,
v like himself, only a very partial view of truth.
There is an unquenchable and irresistible tendency
innate in the human mind to erect general laws or
riiles in explanation of the happenings of the world.
That tendenay is no less present in the historian of
solence than in the great minds whose work he
tecords, and if he i to be judged at all by posterity,
he can but echo the epitaph :

Reader, thou that pasaest by,
As thou art 8o onca was I;

fed

An I am, o shalt thou be,
Whaerefore, reader, pray for me,

still, like an §¥ér-rolling stream; bears all its
Inaugursl address delivered to the Second International Congress

[ ]
of the History of Sclancs and Technology, by the president, on June 20
o e eraphion) Socisty, T T P '
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sons awny. It is the stream itself and the spirit
that dwells therein that the historian of scierce
has to study.

Science, then, is o process that can bhe followed
through the a'%es : it is not o mere Inssive body of
knowledge. The sheer validity and success of the
scientific process, as applied in our own time in
western Europe and America, has given rise to
popular misunderstanding as to the nature of
science, and some misapplication of such terms
as ‘science ' and *scientific’. We hear of the
acience of some prize-fighter, and & book has been
published on the ** Science of the Sacraments”.
There is nothing in the laws of this or any other
country which forbids its citizens from giving the
words of their language such signifieance as they
may choose, but t’ée word science as employed in
these connotations has no clear link with the great
progressive method of acquiring knowledge with
which the historian of science has to deal. The
very form of the ndjective from science might
itself give pause to those who would force the word
to cover such topics as the skill of the prize-fighter

or a knowledga of the theory and practice of i
relizioys ;1;?2%‘116 word scientific meam* .
, ledge making, and no body of doct J‘. ' i
WhioR_is.not- being progressively.mage can for long. 18
retain soientific attributes.” ~, %vuﬁ{u 1B
e evolutj : *‘? .
ome so Zeneral that £ 72

~Tiiring the lnst two ia
LE)
it now pervades our thoughts on every aspect of .

concoption of Nature
living activity, nor can we understand an organio
ﬁroduot until we know how it came to be what it is.

ow, the efforts of the human mind are essentially
such products. It has thus become gemerally
recognised that to comprehend, for example, the
constitution of a State or the teaching of & rali%ilr:lral
it is absolutely necessary to know its past.
is the true reaction of evolutionary doetrine on the
study of histo?'.

On the study of science itself, however, this
reaction of evolutionn{{;hdootrine has been less
ﬁenerally recognized. y this should be is per-

aps not altogether clear. One reason may be
that the triumphant and absorbing successes of
the application of the scientific method have de-
flected attention from the process itself. Another
reeson, which is perhaps but a restatement of the
former, is that the very rapid growth of the pro-
ducts of the scientific process in quite modern
times hes turned men’s thou@hta away from its
more ancient achievements. Yet it is clear that
if we would understand the process itself, we must
examine ita application in the past and watch its -
action under conditions different from those in
which we ourselves live. Only thus can we ho
to attain any real insight into the nature of the
process and of the effeot it has had on man's estate
throughout the ages.

Among the critioisme that can be made of any
attempt to trace the history of ecience, there is one
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that should be met at the outset. It has been said
that the history of scientific activity presents a
field 8o vast that it cannot be compassed at firat
hand by any single mind. The criticism is without
validity, If pressed, it would not only prevent the
writing of the history of science, but would also.X
&rrevent the writing both of history and of science,

ho, of his own knowledge, can compass the history
of even a single country 7 Who, of his own know-
ledge, can deal with the animasl kingdom, with the
science of geometry, or with the structure of the
earth ?  Yet this has not prevented, and should
not Erevent, the writing of histories of England and
of Europe, of works on zoology, of trentises on
mathematics, or of text-books of geology, The

8pirit among the records of a far earlier scientific
history.

As we trace the records of science back into the .

mists that shroud the dawn of history, we see its
varied disciplines dwindling to two, namely, to
medicine and imathematics.” So far as complete
works are concerned, the ‘earliest of all scientific
treatises that have come down to us are in the
medieal class. They are contained in the mis.
cellaneous group of tracts known as the * Hippo.
cratic Collection ",

The ** Hippocratic Collection * takes its name
from the al.lgged ‘ father of medicine’. In a less
critical age this mass of writings was all ascribed

to Hippocrates, and there are some who still find .

scope of such books in reference to the first-hand
knowleg

o

is graap of thqd principles
by the sectual humber of
e or experiences that he

writer must

he sets fo

experiments he

has undergone.
But to return to our question as to when science

~ began. The question can as little be enswered oy

the question, When doez a

[ ] man begin to grow old 1
‘‘ Beforethat ] to be be, X

n,1did begin to beundone."”
etected germs of thescientific

~process irf the Jowest and rudest races of mankind.

f~.

R as a child_begine.to observe,-he begins_to
nagde gene
o vxillg hifnig in the wind and the flow of the
water. generalises from his imperfect observa-
tion that movement means life. The baby calls
every male * daddy " : his, too, is an elementar

generalisation based on imperfect experience. Botﬂ
ascriptions are imperfoct attempts at deducing

. laws.

Here, however, we encounter & real gap in the
historical narrative. We can see the scientific

-element in the baby's generalisation or in the

- savage

8 belief. Yet we cannot, with any con-

- fidence, trace them forward in a continuous stream

- to an

ything that we should call science in the
ourrent use of that term. How far, then, can we

-trace the matter the other way, ascending the

) - thiose of others.
~ that

stream of time T In this attempt the last decade
has been partioularly fruitful, and I shal) venture
.devote. the remainder of my remarks to the
8 ture of thi
is'too oftén the case on
pioneers are more concerried

e scientific front, the
with their own pro-

“gress than with the relation of their advances to

The onlooker truly sees most of
the game, and perhaps it is not going too far to say
the game cannot be clearly seen except by
the onlooker. This is the justification of the pro-

- . foased historian of science, - Without him research

in one department would rapidly lose touch with
research in other departments.  This is so with
recent scientific history. Let us seek in the same
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do) of their writers must be effectively

-] The difficulty in_writing_them—
em—is the{difficulty i&gg@lm
i f _the i involved.

e 8D,
! rimary importence, Yet this knowledge, applied
in such a fleld, is but a means to an en L_amf, he

plfEations. The savage sees tlig action™

nt historical achievement.

it difficult to abandon the old paths. Nevertheless,
there is no evidence, worthy of the name, that any
part of any of these works was written by Hippo-

crates, nor indeed is there any real ‘evidence ’
that Hippocrates wrote anything. It is, however,

certain that some works in the * Hippocratic Col-
lection ”* were composed in tho fifth century n.0.,
at which period their eponymous author was born,
Sections of some of them may well date back to
the sixth, and portions of them even to the seventh
century, Moreover, it has long been recognised
that these medical writings were an integra part

of & far wider and more deeply based contemporary :

rational movement in philosophy.!

It has indeed been argued that the relations |

between the medical and historical writings of
ancient Greece are closely parelleled by the rela.
tions between the evolutionary and historical
writings of a }Eeneration or two ag}). We might

ut it that Hippocrates was to Thucydides ss

arwin was to Buckle or Lecky. A good case for
the comparison has been made recently by Prof.
Cochrane of Toronto,?

However this may be, it is evident that behind
these earliest surviving scientific monuments of
the fifth, sixth, and seventh pre-Christian centuries
there must, be a scientific tradition that was already
sncient when the Greek world was still young. Of
this more ancient rationmal tradition the mathe-
matical fragments have been moro successfully

ieced fogether than the medical® Thus we have
etails of the achievements of the followers of
P{thagoras, and perhaps of Pythagorag himself,
whose lifs occupied the greater part of the sixth
century. Morsover, Thales, the sage of Miletus, of
whose scientific achievements there can be no
doubt, tskes us yet further back and into the
seventh century, {le takes us, too, beyond Greece,
for his mother was a Pheenician. He himself had
travelled in Egypt. Pheenicia suggests contaot
with Mesopotamia and the ancient Sumerian
civilisation. Recent discoveries in that region,
notably those that deal with the treatment of
metals, suggest a command of natural forces which
demanded &eoraticnl sojentific knowledge, Yet it
fs to Egypt that the Greeks commonly ascribed the
origin of their medical and mathematical knowledge.
mong the Greeks before Thales and the seventh
century, our view of the rational] spirit grows very

dim. Inthe* Worksand Days® of Hestod, writtenin

Jury 4, 19317
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he eighth century B.0., we get some astronomical
‘re Sueh knowledge, however, must have been
lum'moﬂ property in the Near East, and indeed
ool very early agricultural community. In the
0 ence of an ndequate calendar, some astronomical
gnowledge is necessary for the elementary opera-
tions in the fleld. Hesiod, it is true, has something
rather beyond farmers’ astronomy, but in him we
pave the independent scientific element at o well-
igh irreducible minimum,

Can we, then, trace the rationsl teadition among
{he Greeks behind Hesiod and the eighth century 1
[ think we can. In the Tliad of Homer we obtsin

ympses, distent, it is true, of an independent
fstionsl medical system. The Iliad tells of a great
deal of fighting, in tho course of which no less than
147 wounds are well described, and in many cases
their treatment detailed. Now this treatment is
siways on entirely rational grounds, and ma%'ca.l
clementa are conspicuous by their absence. This
and many other hinta in the Iliad imply the prac.
tice of scientific medicine by recognised practi-
tioners, without relation to folk-medicine. Thus,
with the aid of the Iliad, we may trace the scientific
teadition among the Greeks as far back as the ninth
or tenth cent It is noteworthy that in the
Odyssey the origin of medicines is ascribed to Egypt.

n view of the consensus among the Greeks as to
their debt to Egypt, ell traces of the scientific spirit
revealed in the tian papyri are of peculiar
interest. Yet the finds have been, till recently,
extraordinarily disappointing, and the contrast
pstween Greek science and Egyptian science is

tly to the disadvantage of Egypt. For the in-
g;?)rit.y of the Egyptian position as against the
Groek, dus weight has not always been given to
differences in the records of the two civilisationa,

First, wo have to remember that the picture that
we form of Greek thought is derived from the
literary remains of the Greek peo§le. That there
have been irreparable losses to that literature is
true, but the surviving part has come down to our
time becauss it was read by the generations that
came betweon the Greeks and ourselves, and it was
read becsuse, by each succeeding age, it was thought
to be worth reading, Greek literature, as we have
it, is thus, in essence, a selection, It is far other-
wisa with the Egyptian records. We have here
merely what time has spared, and that old reaper
has no more discretion with booke than he has
with the lives of men. He spares what he will
and es he will. What kind of literature should we
hope to recover from the wreck of our own civilisa.
tion1 Daily journalism and trade advertisementa
ocoupy many times more bulk, and therefore would
have & better chance of survival, than the works
of the philoso%hers and men of soience.

Becondly, the remnants that have come down
to us from ancient Egypt have mostly been re-
covered from tomba. ey were the kind of things
that the men of their day thought auitable to bury
with their dead. The commonest of all are, in fact,
rolls of the *“Book of the Dead”. Tf we had to
compare them with something in our own civilise.
tion, they would perhaps correspond to the in.
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t bear on acient

seriptions on tombstonen, to hymn-books, and to
Ernyem for apccinl occasions, [t is true that we

ave an admixture of other documents, hut the
proportional distribution of surviving Egyptian
writings bears no relntion to the proportional dis-
tribution of Egyptian interests.

Thirdly, it must be remembered that much sur-
viving Greek literature is from the most vital period
of Greek history. On the other hand, the over.
whelming mass of Egyptian papyri are from the
New or Middle Kingdom, whereas the Old Kingdom
was the day of Egyptian power. The later scribes
were content with copying earlier materinl. These
later scribes were, moreover, commonly careless
and not uncommonly incompetent, and, as it falls
out, this was el?ipeciafly the case for the papyri that
ific topica,

Bearing in mind these contrasts in the oircum-
stances of Egyptian and Greek documents, let us
turn to the surviving papyri of scientific content.
These, like the earliest Greek scientific material,
divide naturally into the medical and the mathe-
matical. A number of documents fall into each
of the two categories, but most of them are so
debased or so trivial that we miss little if we take
only the principal specimens, Of these there are
two in each class that are of primary importance.
In the medical class there is the long known Ebers
Papyrus and the recently described Edwin Smith
Papyrus. In the mathematical class there is the
Rhind Papyrus and the very recently described
Moscow Papyrus. These four contain practically
all that is known of Egyptian medicine—other
than that of o purely magical character—and most
that is known of Egyptian mathematies, ,

The Papyrus Ebers, known for seventy years, is
still not completely intelligible, It presents many.
linguistie difiiculties, chief among them being the
names of drugs, It is of the New Kingdom, and
is generally dated as of the sixteenth century B.o.
It is in the main a collection of remedies for various
named conditions which are sometimes briefly
described. Its general intellectual level is about
comparable to an English family receipt book of
the seventeenth century, of which several have
been published, There is no definite physiologieal,

athological, or pharmaceutical theory, but there
is also little that one can call superstition. The .
book is taken up with a list of traditional treat-
ments of o more or less disgusting character. That
sections are taken from e much older work is evident
from a few isolated paragraphs in it that are devoted
to anatomy. These are 80 confused as to be un-
intelligible, but it is obvious that the scribe ia trying
to abstract an older and more scientific dooument.

During the last few months Prof. Breasted, of
Chicngo, has presented us with his edition of an
Egyptian medical dooument of a somewhat
different order The Edwin Smith Papyrus has
had a romantic history, having been originally
discovered about the same time, and perhaps in
the same tomb, as the Ebers. A series of remark-
able circumetances left it in private librariea and
unknown to scholars until a few years ago. S

In general form the Edwin Smith Papyrus is not
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unlike the Ebers, in date somewhat similar or a
little earlier, and its scribe no less careless and
inoometent. He was, however, engaged in copy-
ing a document of greater scientific value, and prob-
ably of greater antiquity than thet which was
occupying the scribe of the Ebers Papyrus,.for
there can be little doubt that tho original source
of the Edwin Smith Papyrus was of the 0ld-J
Empire. Moreover, the ]iidwin Swmith Papyrus
deals with surgical conditions, and especially in-
juries, while the Ebers {s occupied with diseases,
njuries and their treatment lend themseclves to
clearer descriptions than do the diseasen. We thus
have in the Edwin Smith Papyrus a document of
high value for comparison with certain works of
the * Hippoeratic Collection ' of about twelve
centuries Jater. Without discussion of details
it may be said that through the mist of scribal
ignorance and misunderstanding we can sce in the
win Smith Papyrus an author who not only
recorded actual case histories, but was seized at
times of the spirit of science; that is to say, he
records in order to learn something of the workings
of the body as distinct from any ettempt to treat
his patient. Some of his observations, such as that
injuries to tho brain on one side result in paralysis
of the other side of the body, are repeated in the
‘‘ Hippoeratic Collection ™, and do, in fact, throw
liiht on the nature of physiological mechanism.
The Edwin Smith Papyrus—or at least that part
_of it which survives—is devoted to injuries absut
. the head, It gives us a glimpse—alas! that it
‘-ghonld “be’ 80 dim—of a lost and more ancient
" scientific literature to which such magnificent
- -treatises aa the “ Wounds of the Head " and
- ¥ Fractures and Dislocations " of the * Hippocratic
‘Colleotion "’ may well have been related.
" . For Egyptian mathematics the most important
~ document is the Rhind Papyrus, which was finely
edited a few years ago by Prof. 1. E. Peet, of
Liverpool® 1Its age is about that of the Edwin
8mith Papyrus, though it is copied from an
original of the nineteenth century 5.c. It professes
to be a * guide for calculation ', "Apart from simple

—riﬁht lines, we have the measure of a circle from
which an estimate of = as 3:16 can be deduced,
and a calculation with reference to the proportions

ramids. In this Iaat a certain relatfon which,

¥

of p
8s t;:e Papyrus says, “ makes the nature of the

Population

,THE second general assembly of the Inter-
national Union for the Scientific Investigation
of P:Ipulation Problems met in the rooms of the
Royal Society of Arts on Monday, June 15, the
chair be]il)‘lg taken by the president, Prof. Raymond
Pearl, egates of ten nationalities were present,
Dunnf the :gwning session the president reviewed

. the work of the Union during the three years of
its existence, and claimed, with reason, that the
. ;grogrese made could be regarded as gratifying,
ourteen countries already have National Com-
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figure "', is deduced from the side of the square
bese and vertical height or per-em.us as the
Papyrus calls it. The word per-em-us is doubtjess
the source of the Greek word pyramis and ow
pyramid. The problem clearly links up with the
mathematical triumph of Thales in deducing the
height of & pyramid from its shadow.
he last scientific document of Egyptian origin
be considered in the Moscow Papyrus, which was
only published in full by Prof, Struve a few months
ago.® It is of the Middle Kingdom and thus older
than the others, It contains the determination
of the volume of a truncated pyramid and the
area of a hemisphere.? Both are correct, the latter
on the basis of the Egyptian value for = a5 318, It
Yet remains to be seen whether these determinations
are based on general formulm—as js believed to be
the cose by Prof. Struve-—or whether they are
empirically obtained. If the former, it will be
necessary to rewrite the history of ancient science
and with it much of ancient philesophy.
The rationalisation of the Greek intelleet within
a very few centuries has always apgea.red some-
thing of a miracle—an epiphany. “On the other
hand, an ancient and slowly disintegrating scientific
tradition in Egypt or in the Near l%rnst would fit in
well with what we know of the early history of
Greek science. Whether such traditions existed is

& question of fact which can only be solved by the
Egyptologists or Assyriologists. In the meantime,
the Rhind, the Edwin Smith, and the Moscow
Papyri have made such & view less fantastic than
would have appeared to be the case ten years ago.

3 Thejmoreimportant works of the ** Hippoeratic Coliection ** are
edited by Mr, W, H, 8, Jones and Dr. L,'T, Withington for the Lot
Library, Foracomjilete eritical verslon we still depend on Emit Litted's
** Euvres complites ' Hippocrate '* In 10 valumes {Pars, 1830-81),

* ¢, K. Cochrane, ** Thucydides and the Sclence of History " (Oxford
Unlversity Preas, 1020),

* An excellent summinry of Greek mathemntics has recently been

reparecd hr’ sir T, L. Heath, "' A Manusl of Greek Mathematics
Yﬂxtord: The Clarendon Press :ID:IIJ.

4'J, 'H. Bremated, ** The Edwin 8mith Surgleal Papyrus ™, 2 vols-
(Unlveniti; of Chileage Press, 1031),

3 T E. Peet, *“Tho Rivind Mathematical l’lnynll"(l-l?tﬂ)ﬂﬂl. 1023,

Ancther editlon was produced f ematical ﬁuocl.ltlcnﬂ'

Amerlca, 1027-20, by A. B, Chace, L. 5. Bull, and B, P, Manning, with

?\ bmlll:ﬁaphy of Egyptlan and Babyjonlan Mathematics by B. C-
rel I

5 W, W, Struve, ** Mathematlscher Papyrus ded Stastlichen Museums
der schibnen Klnsien In Mosksu " (Juellen und Btudien sur Geechicht®
der Mathematik ; Alt. A, Quellenbars! 1), Herlin, 1030,

! The 3 : Papyrus Is di 1 by Dattlscombe Gunn and T. Eﬂ‘i
Peet, “Four tieometrleal Froblems from the Moscow Mathematics
Papyrus ', Journal of Lgyptian Arehaology, 'i‘-" p. é and
Hurt Yogel, " The Truncatwl Pyrawdd fn Eqyptlan Mathemation
Journat of Lowption Areherviogy, 1, p, 242, Kov, 1930, The wotk
Stritve Is critlenlly roviewed by T, E. Test In the Journal of Epypt
Archeeology, 17, p, 154, May 1431,
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mittees, which function with varying degrees of
intensity, whilst in atill other countries (Czecho-
slovakin, Greece, Poland) National Committees are
in process of organisation. There are three Inter-

ian

national Research Commissions receivin§ funds
from the Union and dealing respectively with
population and food aupplf,
and the vital statistics of primitive races. |

addition, grants have been made to mm&y in-
dividuals f%:' investigations which fall outside the
seope of these Commisaions. Bixty-four per cent
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The Beginnings of Science.*
By Dr. CHARLES SINGER,

HEN did science begin 7 Can any question

e more fundamental for the history of
rationnl thought !  An adequate answer would
doubtless demand the formulation of an exact and
nerally acceptable definition of science. No
one, perhaps, has vet succeeded in_accomplishing
thin acemingly simple task. But without insisting

on a precise delimitation of the term ‘science ’,

we may get some way, at least, by taking its current
{f inexact sense. Thus we may treat science as

simply the systematic process of recording naturai |

bappenings with the object of discerning some
relation between them.

1 would emphasise the word process. Science

is often discussed as thongh it could be pre. '
sented as a body of knowledge or doctrine, but .

reflection will soon reveal that this point of view
cannot be maintained. For is it not the case that
science that has ceased to develop soon ceases to
be science at all 1 The science of one age is often
the nonsense of the next. Think, for example, of
judieial astrology, or of the doctrine of lucky and
unlucky numbers. Who, if he did not know their
history, would recognise these as the debris of
finely conceived and far.renching scientific hypo-
theses, which once attracted clear-thinking minda
seeking for rational explanations of the world in
which they lived ? We may smile, if we will, at
sich an explanation of the face of the earth as
the doetritie of sucvessive disasters followed by
successive creations. The view that fossils are the
early and clumsier attempts of an omnipotent
. Creator may even move us to theological wrath.

Yet such conceptions wero but stages in the de--

* 'velopment of geological ideas, just as the scientific
¥iews of our own time are but a stage in a great
are
no more, - :
"It therefore behoves the historian of science
to be very charitable, very forbearing, in all his
judgments and presentations. He must not ask
%00 much of previous ages, nor must he judge them
by the standards of his own. He needs constantly
to recull that he is dealing with work of erring
and jmperfect human beings, each of whora had,
like himself, only a very partial view of truth,
There is an unquenchable and irresistible tendency
innate in- the human mind to erect general laws or

& Miles in explanation of the happenings of the world.

.'l'l_mt‘tondency i no less present in the historian of
reience than in the great minds whose work he
* records, and if he is to be judged at all by posterity,
he cin but echo the epitaph :
Reader, thou that passest by,
As thou art 80 onco wana 1;

As T am, so shalt thou be,
Wherefore, reader, pray for me.

- . Time, still, like an ever-rolling stream, bears all its

. F : - '
Cwt "“llll-uluumt Address deliveed to the Secont Wnternatlanal Congrenr
3 '
t

sory of Selenve anil Teelinology, by the preshlent, un June 23,
* Ur Hoyal Geomraphical Soclety. ' : )
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' sons away. It is the stream itself and the spirit
' that dwells thérein that the historian of science
i has to study.

X Seience, then, is a process that can be followed
- through the ages ; it Is not a mere passive hody of
- knowledge, The sheer validity and suecess of the
| scientific_process, as applied in our own time in
western Europe and Amerien, has given rise to
popular misunderstanding as to the .nature of
j science, and some misapplicntion of such terms
as ‘science ' and ‘scientific’. We hear of the
! acience of some prize-fighter, and o book has been
| published on the * Science of the Sacraments .
I R‘here is nothing in the laws of this or any other
! ecountry which forbids its citizens from giving the
words of their langunge such significance as they
i may choose, but the word science as employed in
! these connotations has no elear link with the great
| progressive method of acquiring knowledge with
which the historian of science has to deal. The
very form of the adjective from science might
itself give pause to those who would force the word
to cover such topics as the skill of the prize-fighter
or a knowledge of the theory and practice of
religious rites.  The word acientific means, deriva-
tionally, knowledge making, and no body of doetrine
which is not being progressively made can for long
retain scientific attributes.

During the last two generations the evolutionary
conception of Nature has become z0 general that
it now pervades our thoughts on every aspect of
living activity, nor can we understand an organic

roduct until we know how it came to be what it is.

Now, the efforts of the human mind are essentially
such products. It has thus become generally
recognised that to comprehend, for example, the
constitution of n State or the teaching of a religion
it is absolutely necessary to know its past. This
is the true reaction of evolutionary dootrine on the
study of history. :

On the st;miy of science itself, however, this
reaction of evolutionary doctrine has been less

eneraily recognised. Why this should be is per-
haps not altogether clear. One reason may be
that the triumphant and absorbing successes of
the aé)plicntion of the scientific methed have de.
flected attention from the process itself. Another
reason, which is perhaps but a restatement of the
former, is that the very rapid growth of the pro-
ducts of the scientific process in quite medern
times has turned men’s’ thoughts away from its
more ancient achievements, Yet it is clear that
if we would understand the process itself, we must
examine its application in the past and watch its
nction wnder conditions different from those in
which we ourselves live, Only thus can we ho
to attain any renl insight into the nature of the
process and of the effect it hus had on man's estate
i throughout the ages,
Among the criticisms that can be made of any
! attempt to trace the history of science, there is one

|
|
i
i
|
!
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that should be met at the outset, It has been sajd
thut the history of scientific activity presents o
tield so vast that it cannut be compassed nt tivst
hand Ly any single mind.  The eriticism is without
validity, If pressed, it woukl not only prevent the
writing of the history of science, hut would ulso
wevent the writing both of history and of science.
Vho, of his own knowledge, ean compass the history
of even a single conntry 1 Whao, of his own know-
ledge, can deal with the animal kingdom, with the

science of geometry, or with the structure of the .
Yet this has not prevented, and should

earth 1
not prevent, the writing of histories of England and
of Europe, of works on zoology, of treatises on
mathematics, or of text-books of geology. The

scope of such books in reference to the first-hand :

knowledge of their writers must bo effectively
infinite. The dificulty in writing them-—as in
reading’ them—is the difficulty in getting a philo-
sophical grasg of the principles involved. In
obtaining such grasp, first-hand knowledge is of
primary importance. Yet this knowledge, applied
in such a field, is but A means to an end, and the
writer must be judged by his grasp of the principles
he sots forth, rather than by the actual number of
experiments he has made or experiences that he
has undergone.

But to return to our question as to when science
began. The question can as little be answered as
the question, When does 2 man begin to grow old !
* Before that I to be begun, I did begin to beundone.”

ave detected germs of thescientific
\/process in the lowest and rudest races of mankind,

con as a child begins to observe, he begins to
ake generalisations. The savage sees the action
of a living thing in the wind and the flow of the
water., He generalises from his imperfect observa-
tion that movement means life. The baby calls
every male “ daddy " ; his, too, is an elementar
generalisation based on imperfect experience. Bot!
i;scriptions are imperfect attempts at deducing
aWE. gl
Here, however, we encounter & @the
-Ehistorical{ parrative. We can see “the seientific
element i1 the baby's generslisation or in the
savage's belief. Yet we cannot, with any con-
fidence, trace them forward in o continuous stream
to anything that we should call science in the
current use of that term. How far, then, can we
trace the matter the other way, ascending the
stream of time ? In this attempt the last decade
has been particularly fruitful, and I shall venture
to devote the remainder of my remarks to t
apecial nature of this récent historical achi ent.
is too fi the cose on the scientific front, the
pioneers are more concerned with their own pro-
gress than with the relation of their advances to
those of others. The onlooker truly sees most of
the game, and perhaps it is not going too far to say
that the game cannot be olearly seen except by
the onlooker. This is the justification of the _pras,
historian of science. Without him research
in one department would rapidly lose touch with
research in other departments. This is s0 with
recent scientific history. Let ua seek in the same
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. spirit among the records of n far carlier scientie
» history.

P As we trace the reconds of science back into the
" mists that shrond the dawn of history, we sce iy
. varied gliseip. ineredwil atwo, namely, ty
{ medicine/ und&énath'i_rpugi_c_ej! %‘o far ns complety
““wvorks are concerned, the earliest of all scientifiy
* treatises that have come down to us are in thy
' medical cluss. They are contained in the i,
cellaneous group of tracts known as the " Hippo.
cratie Colleetion ™,

The ** Hippoeratic Collection ™" takes its name
| from the alleged * futher of medicine’, In a len
| criticnl age this mass of writings was all ascribed
| to Hippoerntes, and there are some who still find
it difficult to abandon the old paths. Nevertheless,
! there is no evidence, worthy of the name, that any
| part of any of thess works was written by Hippo-
| crates, nor indeed is there nny real evidence
! that Hippocrates wrote anything. It is, however,

| gertain that some works in the ** Hippoeratic Col,
| lection ™ were composed in th >
at which period their eponymdus suthor was born.

Sections of some of them may well date back to
the sixth, and portions of them even to the seventh
century. Moreover, it has long been recoqnised
that these medical writings were an integral part
of a far wider and more deeply based contemporary
rational movement in philosophy.!

It has indeed been argued that the relations
between the medical and historical writings of
ancient Greece are closely pnralleled by the rela.
tions between the evolutionary and historical’
writings of a_generation or two ago. We might-

o

ut it that Hippocra cxdid '
,Bﬂnﬁn-&__h__m%’%“—.m* good cass for: ¥
the comparison has been made recently by Prof

Cochrane of Toronto.? ‘ : .
However this may be, it is evident that behind

these . earliest surviving scient
th, and seventh pfe -
he a scientific trs At WaAsy
. .- b ﬂ- P 'I .. 'l"“l'
ancient rational tradition-the’ (paths

fEfical) fragments have been move. success
pieted to et%mr than the mediona Thus wé'h
details of the achiovements of the followers o
Pythagoras, and perhaps of Pythogoras hims g
whose life occupied the greater part of the sixt]
century. Moreover,halég)the sage of Mile d‘l ;
whose scientific achievements there can be:p
doubt, takes us {ft further back and into
seventh century. He takes ua, too, beyond G
for hi was a Phe Ho himself:
travelled in Egypt. cenicia suggests con
with Mesopotamis and the ancient 'Sume
civilisation, Recent discoveries in that .reg
notably those that deal with the treatmen
metals, suggest & command of natural forces Wi
demanded theoretical scientific knowledge. Yet ¥
is to Egy'ﬁt that the Greeks commonly ascrib
origin of their medical and mathematical knowle
Among the Greeks before Thales and the sev
century, oug.vi f th nal spirit grows,
dim. In the *Vorkdand! of Heelod, writ
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" basey the origin of medicines is ascribed to Egypt.

- ir debt to Egypt, all traces of the scientific spirit

« twoon Greek science and Egyptian science is
: erences in the records of the two civilisations.

ine between the Greeks and ourselves, and it was

' ?_:' d beeause, by each succeeding age, it was thought
be worth reading. Greek literature, as we have

ey

s'hpe to recover from the wreck of our own civilisa-
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ighth century B.C., we get some astronomical !
Such knowledge, however, must have been
non property in the Near East, and indeed
sery early agricultural community, In the
nce of an adequate calendar, some astronowmical |
vledge is necessary for the elementary opera-
.in the field. Hesiod, it is true, has something
ar beyond farmers’ astronomy, but in him we
. the independent scientific element at a well-
‘jrreducible minimum.

. in we, then, trace the rational tradition among
reeks behind Hesiod and the eighth century ?
ink we can. In the Iliad of Homer we obtain
jpses, distant, it is true, of an independent
snal medical system. The Iliad tolis of a great
‘of fighting, in the course of which no less than
iwounds are well described, and in many cascs
¢ treatment detailed. Now this treatment is
iys on entirely rational grounds, and ma, ical
Yents are conspicuous by their absence. This

many other hints in the Iliad imply the prac.

of scientific medicine by recognised practi-
ers, without relation to folk-medicine. Thus,

h the aid of the Iliad, we may trace the scientific

lition among the Greeks as far back as the ninth

fenth century. It is noteworthy that in the

. | view of the consensus among the Greeks as to

led in the Egyptian papyri are of peculiar
rest. Yet the finds have been, till recently,
wordinarily disappointing, and the contrast

tly to the disadvantage of Egypt. For the in-
ority of the Egyptian position as against the
k, due weight has not always bren given to

t, we have to remember that the picture that
form of Greck thought is derived from the
rarge:emains of the Greek people. That there

- been irreparable losses to that literature is
'ho; but the purviving part has come down to our
e because it was reed by the generations that

ix thus, in essence, a selection. It is far other-
» with the Egyptian records. We have here
rely what time has spared, and that old reaper
no more discretion with books than he has
th the Jives of men. He spares what he will
il as he will. What kind of literature should we

ont Daily journalism and trade advertisements

1y many times more bulk, and therefore wonld
ve o better chance of survival, thun the works.
",}“‘ philosophers and men of science, d
Seeomdly, the remnants that have come down
» us from ancient Egypt have mostly been re-
wered from tombs,  They were the kind of things

il the men of their day thought suitable to bury

) llllll their dead.  The commonest of all are, in fuet,
< of the( Boo # Dead ' If we had to
wnpiire thein with sometEin our own civilisa-

~don.-they would perhiaps correspond to the in-
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seriptions on {omhstones, to hymmn-books, amd to
rmyers for specinl oceasions, It is true that we
itve an admixture of other documents, but the
proportional distribution of surviving Egyptian
writings bears no relation to the proportional dis-
tribution of Egyptian interests,

Thirdly, it must be remembered that much sur-
viving Greck literature is from the most vital period
of Greck history. On the other hand, the over-
whelming mass of Egyptian papyti are from tho
New or Middle Kingdom, wherexs the Old Kingdot
was the day of Egyptian power. The later acribes
were content with copying earlier materinl. These
later scribes were, morcover, commonly careless
and not uncommenly incompetent, and, as it falls
out, this was especially the case for the papyri that
bear on seientific topics,

Bearing in mind these contrasts in the circum-
stances of Egyptian and Greek documents, let us
turn to the surviving papyri of scientific content.
These, like the earliest Greek scientific material,
divide naturally into the medical and the mathe-
matical. A number of documents fall into each
of the two categories, but most of them are so
debased or so trivial that we miss little if we take
only the principai specimens. Of these there are
two in each class that are of primary importance.
In the medical class there is the long known Ebers
Papyrus and the recently described Edwin Smith
Papyrus. In the mathematical class there is the
Rhind Papyrus and the very recently deseribed
Moscow Papyrus. These four contain ractically
all that is known of Egyptian medicine—other
than that of o purely magical character—and most
that is known of Egyptian mathematies.

The Papyrus Ebers, known for seventy years, is
still not completely intelligible. It presents many
linguistic difficulties, chief among them being the
names of drugs. It is of the New Kingdom, and
is generally dated as of the sixteenth century B.C.
It is in the main a collection of remedies for various
named conditions which are sometimes briefly
described. Its general intellectunl Jevel is about
comparable to an English family receipt book of
the seventeenth century, of which several have
been published. There is no definite physiological,
pathological, or pharmaceutical theory, but there
is nlso little that one can call superstition. The
book is taken up with a list of traditional treat-
ments of a more or less disgusting character. That
sections are taken from a much older work is evident
from a few isolated paragraphsin it that are devoted
to anatomy. These are so confused as to be un-
intelligible, but it is obvious that the seribe is trying
to.abstract an older and more scientific document.

g rof. Breasted, of
Chicago, has presented us his edition of an
Egyptian  medicnl document of a somewhat
different order The Edwin Smith Papyrus has
had n romantic history, having heen originally
discovercd about the same time, and perhaps in
the same tomb, as the Ebers, A series of remark.
able cirenmstances left it in private lihraries and
unknown to seholars il o few yvears ago.

In general form the Edwin Smit h Papyrus is not
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unlike the Ehers, in dute somewhat similur or
little earlier, .and its seribe ne less cnreless and
incompetent.  He was however, engaged in copy.
ing - docnment of greater seientifie value, ad prols-
ably of grenter antiquity than that which was

oceupyving the =cribe of the Ebers Papyrux, for

there can be little doubt that the original source
of the Edwin Smith Papyvrus was of the Old
Empire,  Moreover, the Edwin Smith Papyras
deals with surgical conditions, and especially in-

juries, while the Ebers is ocenpied with diseases. :

Injuries and their treatment lend themseives to

clearer descriptions than do the dizeases, We thus

have in the Edwin Smith Papyrus a document of

high value for comparison with vertain works of .

about twelve

the * Hippocratic Collection ™ of
of details

centuries later,  Without diseussion

it may be said that through the mist of seribnl
ignorance and misunderstanding we can see in the !

kdwin Smith Papyrus an sathor who not only

recorded actual case histories, but was seized at .

times of the apirit of science; that is to say, he
records in order to learn something of the workings
of the body as distinet from any uttempt to treat
hia patient. Some of his observations. such as that
injuries to the bruin on one side result in parnlysis
of the other side of the body, are repeated in the
** Hippoeratic Collection ", and do, in fact, throw
li%ht- on the nature of physiological mechanism.
The Edwin Smith Papyrus—or at least that part
of it which survives—is devoted t~ injuries about
the head. It gives us a glimpse-—alaa! that it
should be so dim—of a lost and more ancient
scientific literature to which such magnificent
treatises as the “ Wounds of the Head " and
* Fractures and Dislocations " of the ** Hippocratic
Collection " may well have been related.
For Egyptian mathematics the most important
- document is the Rhind Papyrus, which was finely
ited a few years ago by Prof, T. E. Peet, of
Liverpool® Its age is about that of the Edwin
Smith Papyrus, though it is copied from an
original of tﬁe nineteenth century 8.c. It professes
to be a * guide for caloulation ’. "Apart from simple
rules for giving the areas of figures enclosed by
riﬁht lines, we have the measure of a circle from
which an estimate of = as 3-16 can be deduced,
and a caloulation with reference to the proportions
of pyramids. In this last a certain relation which,
as the Papyrus says, * makes the nature of the

e,
figare 7, is deddieed from the side of the St ltapy
" base and vertienl height or pereem-ng as qh,
Papyras calls jt. The woed gororm-na 38 doulnlp, §
the sonree of the Greek word pyramia amd oy,
pyramid, Fhe problem clenrly links up with g,
mathemutical trivmph of Thales in dedueing th,
. height of w pyramid from its shadow., ’ ’
The last seientific document of Egyptian rigy §
¢ to be consilered is the Moscow Papsrug, whicli wy, ¢
o only published in full by Prof, Struve a few month, §
ago.® It is of the Middle Kinglom and thus oldy
! than the others, It contains the determinatiog
of the volume of a truncated pyramid and thy 3
" area of o hemisphere.” Both are correct, the lntte
on the basis of the Egyptian value for = a8 318, |
yet remains to be seen whether these determination
are bused on general formulie—as is believed to by |
the case by Prof. Stenve—or whether they am §
empirically nbtnined.] I}f the former, it wj
pegessary to rewrite the history of agpies
nfifEdtion of the - .
a very few centuries has always appeared some.
thing of & miracle—an epiphany. On the othe |
hand, an ancient and slowly gisinte ating scientifie
tradition in Egypt or in the Near ]%rast would fitis-
well with what we know of the early history of.
Greek science. Whether such traditions existed fi:
& question of fact which can only be solved by the:
Egyptologists or Assyriologists. Ip.the meantim
the Rhind, the Edwin Smith, @ng) the Mos
Papyri have made such a view less Jant

;J ‘would have appeared to be the case ten

timare inportant works of the ** Hippocratle Collest i
d by Mr, W, H, 5. Jones and Dr. E, T, Withington for the N
v. Foracmnplete critlcal veraion we still depend oo Einlt Littny'
completes d"Hippocrate ** In 10 voltines (Parls, 1830-81
1, N, Cochrene, ** Thueydides a btz -Hlsfury"_(o
University Press, 1020), T
3 An rxeellent summary nf Greek has recently beet
tepatedd by Sle T, L. Henth, ™ A Mamorr=ol Uréek Mathematicn™ '
Fu::rnrsl: The Clarendon Press, 1031}, R
i, H. Brensted, ~ The Edwin smith Surgical Papyrua®,.2
(L‘nlwrsl!i; of Chicaga Pre4s, 1031). . : -,
T, E, Peet, * The Rhind Ma MeatP ;
: ) or_ the
hy A. B, Chnee, L, 8.

v L. vand H. P,
A h"‘wptlnn and Babylonian Mathernatles b;,n

* Mathemntlscher Papytus des Staatlichen Muse
*seNE Biloaten in Moskau' (Quelien nnd Stutilen sur Geschic L
der Mat| + Abt. A, Quellenband 1), Berlln, 1930, - - - .
! Th pyris o dissussed by Battbegmibe Ginn and T, Erit 1]
Peet, “F Rometrical Problems from the Moscow Mathemaiksl-
Papyrus ' rnu%n! of .F.‘wpt:g:lv Areheroloyy, 1
. inc 0

By D
ypinn L ] . 242, Nov. 1930. -‘The work o
iﬂciflr reviewed by T. E. Peet In the Journal of Egypim;

%&wkvay. 17, p. 134, May 1031,

Population Problems. .

THE second general assembly of the Inter-
national Union for the Scientific Investigation
of Population Problems met in the rooms of the
Royal Society of Arts on Monday, June 15, the
chair being taken by the president, Prof. Raymond
. Pearl. Delegates of ten nationalities were present.

During the opening session the president reviewed
the work of the Union during the three years of
its existence, and claimed, with reason, that the
Ero'gresa muade could be regarded as gratifying,

ourteen countries already have National Com-

No. 3218, Vor. 128]

mittees, which function with varying degrees of
intensity, whilst in atill other countriés; (CZecho:
slovakia, Greece, Poland) National Committees am
in process of organisation. There are three-Inter::
national Research Commissions recexvme

from the Union and dealing respective r
population and food supply, differential fertility,:]
and the wvital statistica of primitive.

addition, grants have been made to:
dividuals for investigations which -fall.o

scope of these Coramissfons. Sixty.four per.ced:
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Th temp
pist o,

erature on the |u'n.purtic.:¢ of the insulating
The object of the investigation is to deter-
2atef™ L prent carrying capaeity of standawl cables
n t"'lwct‘-pes and aizes umdler different conditions
1 variots S cor alternating und direct current.

S layind e connexion with the testing of fuses, the
 por wort fucilities have been extemded to cover the
|.w’°wr"cilicmicn of the British Engincering $tan.
jatest ‘_‘\ssuciation for domestic fuses up to 250 volts
300 amperes. Theapecxﬁcanop rec}u:rcs that the
and 1 . made ot 200 volta and at snitable shoit cireuit
witd 08 Do to & maximum of 0300 amperes. With
current® equipment, the short circuit is made from o
gl new by means of a solencid controlled switch, the

":Lb,_;iug observed through a wired glass pauel
"“"uut]oor of the test enclosure.  An auxilinry eireuit
! 'heLmtinR 8 neon lamp indicates whether iron-

ut-outs show any tendency to are to their cases,
cind c:he Wireless Division & new type of dynatron
I'Tlutol' has been developed by the use of the negative
o rance characteristic of the sereen gritl valve, By
sling the anode to the control gricdl through a small
Nupcitv and including a resistence of the order of a
"‘P':,hrh in the filament-control gricl circuit. higher
mduenciea than are possible with normal «lynatron
‘!ﬁluits have been obtained. The exhibit shown can
f'mmed for the generation of oscillations of wave.
|§u:th as small as 6 metres. .

The same principle can be applied to the problem of
«lective amplification. With the usual triode valve
ﬁ,e presence of the positive shunt resistance of th-e
wive decreases the selectivity of the tuning cireuit
through damping. If the negative resistance char-
acteristic of the screen grid wvalve he utilised, the
celectivity of the amplifying stage can be made greater
than that of the tuned circuit alone. A demonatra-

distar

i

tion of this waa given by means of a cireuit incorporat-
B { “jg & vaive of this type,

The investigation on behalf of the Radio Research
Board in connexion with the development of trans-
> mitting and receiving apparatus for very short wave-
{ lengths has been continued, and eynipment capable
of transmitting and receiving oscillations of wave.
"lngth as small as 1-5 metres was shown, The
appsratus has been used for the study of the pro-
pagation charecteristica of very short waves.
he apparatus for testing the performance char-
acteristics of wireless receivers has now been extended
to cover the shortest wave-lengths in commercial use,
Improved apparatus haa been installed capable of
carrying out comprehensive tests at wave-lengths
from 7 metrea to 2000 metres. The tests comprise
over-all sensitivity, radio-frequency, selectivity, and
fidelity in the reproduation of radio-frequenciea, . The
last-named test is carried out by the use of an input

!

modulation free from harmaonices, Any harmonies
present in the output constituto & mensure of the
distortion producel,

In the High Voltege Building, eyuipment for the
measurement of the dielectric loss of high voltage
porcelnin insulators was exhibited, Demonatations
were given of fAnshover tests to determine the maxi.
mum voltage withstood by a 132.kilovolt roreelain
insulator string.

In the Photometry Division an investigation was in
progress in connexion with the light-diffusing pro-
perties of diffusing glassware. 'These properties are
governed hy the size and concentration of the par-
ticles, and apparatus hus been developed in the division
for the measurement of these two quantities by the
us¢ of a powerful microscope. Half-silvered [nter-
{erometer i)ln.tea are fitted to the fixed and movable
stages of this instrument, enabling the movement of
the latter to be obtained directly in terms of light
wave-lengths. The diameter of a particle can he
determined by observation of the interference fringe
system, as the particle is muode to traverse a fixed eross
wire, or alternatively by attaching the cross wire to a
teavelling microsenpe, the seale of which can be cali-
brated by means of the interferometer, To determine
the concentration, the field is limited by an aperture
of known diameter. The microscope is focused
through the particles by a slow-motion device, the
distance traversed being measured by a second inter-
ferometer.

The fundamental work on glare has been extended
to cover the glare effect of coloured light sources with
white and coloured backgrounds. Practical applica-
tion has also heen made a? the resuits already obtained
with normal light sources by the design of an instru.
ment for the determination of the glare effect due to

brightness difference threshold, one with the glare
sources ex
with the glare sources screened, give a ratio which is a
meastire of the glare effect. o

In the William Froude Laboratory a model of a
single-screw vessel was being tested to compare ita
behaviour in shoal and deep water. There are reagons
for supposing that there is a scale effect leacin
to differences between the model and the l'ull-aizeﬁ
ship. The model under test was equipped with its
ownt inboard motor and propeller and apparatus for
tetermining its resistance through the water. A
mode! twin.screw vessel fitted with its own propelling
and recording gear and utilised for research work on
the backing qualities of propellers was exhibited,
The tests are designed to show the thrust capacities
of propellers of various shapes and diameters to destroy

and reverse the motion of the model.

) L
: :__j , : The International Congress of the

HE Second International Congress of the History

‘of Belence and Technology, which assembled in
‘London on June 20-July 4, has achieved a notable
siccess, thanks to the untiring efforts of its distin-
guished president, Dr. Charles Singor. and the execu-
tive committes, a thmmb‘ﬂtn—oaactive interest
it hua aroussd among acientific workers and historians

rotghiE, The Congress, which was

e world.
of ita kind, originated with the Comité

ued, of the

ntignal dea Seiences Histori
the New.

American Histop$ of Solence Soclety, ant
“""No, 3210, Vor.. 128]

History of Science and Tech/:_gp,logyl_____m

ning and Technology. of Lundon,\It_has th

_Int¥mational™ d'Hiatoire des—Sciencen, which was 4
':%'D‘Q:%l at Oslo on Aug. [% 1028) It has, however,
rtunate in enlisting o-operation of the

comen Society for the Study of the({History of Engineer)-
us-beeﬂ
posaible-to shotr, in’ita widest extent, the important
part played by the seiences in historieal and technical
vesearch, The papers and discusaions of the Congress, -
and the large attendance of official representatives,
who came not only from most of the universities of
Gireat Dritain and the Empire, but also from the

EC’g_nmﬁ-ﬁt.Ximh and South America, Asia, and Africa,
ear witness'to this Jact. — —

At the inaugural session of the Congress, which was
opened by the President of the Board of Educatien,

the Right Hon, H. B. Lees.Smith, M.P., in the Cireat. -

Hall of the Royal Licographical Society, Dr, €. Binger

an actual lighting svstem. Two measurements of the . °.~

10acd to the observer's eyes, and the other
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delegntes can scarcely exploin any history, howevey
stimulating their messapge and their endeavours 1
put it into practice in their own educational instity.
tions.- Mt

The second- section of the Congress, with Prof.
W. H. Welel: {(Unitedd States) in the chiair, discussed
the important problem of *The Teaching of the
History of Science “.rg{:“. Aldo Xlieli, the active fundamental attitude
permanent secretary the -Comité International | 1,, L. Whyte, who ¢+
d"Hiatoire dea Sciences and dditor of Archeiom, told structure of materin
the Congress how this body in-directiig an_idruiry beginning to influent -
into the teaching of seientific history, which will be seription of ordered
completed in time for the Congress of History to he by clasaical methods, |

read some paragraphs of his inspiring presidential
addreas on © The Beginnings of Science ”', which way
published in full in NaTURre of July 4,  He emphasisel
the dynamie réle of science, which is best illustrated,
by its history, and pleaded for the introduction”
into school-tenching of the broad lines of scientifie
history,

(, \  The work of the Congress itsell wax divided into
y. \four main sections, which met most fittingly in the
v* /lecture hall of the Science Museum. The firsl section,

/. with Prof, (. Loria {Geénoa) as chairman, deait with
A The Beivnces as an'Integral Part)of General His.
¢ Ztorical Btudy . In his openiig paper, Prof. G. N.-

s

Clarkc (Oxford) showed the camplexity of the relations
between the history of science and general history,
and claimed that science has more truly a history than
have other human sctivities. owing fo the fact that
the history of science is distinguished by more cdefinite
achievements and a more orderly development. This

helqd nt Warsaw~in. 1033. , Using into the heart of the
debate, Prof, Ar--E~Heath {Swansea) tried to show
that our social and eultural disharmonies are largely
due to our failure to acclimatige ourselves to modern
cormologies ; and proposed, as & solution of this
difticulty, the creation of a scientific history muore in
aceord with the facts of the modern world, . On ths

conditions* which ref,
part having in it defini:
the confliot between t}:
physics and the orgar.
tlown to such a point
wtudy of biclogy lead:
of exact biological la': -

{mint was further emphesised by Sir William Dampier-
WVhetham (Ca.mbridFe), who proposed that the teach-

ing of history should follow the natural order of its,
development, moving onward frém primitive‘emotinn{

. aw, econorics, and sciencé. In support of these

‘ ews, Dr. T, Greenwoad {Londop). maintained in his
oy - PAPET that even the develoF M riinthematics
~ {\T d bbt.
g

acteristics of living s}
Dr, Needham's crg'
style of physies in bi;
*Buack to Aristotle’, 1.
of the mechanists, wh
emphasige that there |
entertained more o«
classical physico-cher
arriving atprediotable
behave. The ecclesh:
and the contempora
causes for the publit
coption of life, at a-t} -
tion appears to be et
strongly than ever b,
don) went a sta;‘),‘f_t .
the study of biologi
methods, but also a1,
matical Jogio derived; .
Whitehead, He wn!
displacement -of the:-
‘avstem’; so that ;
‘living matter' woul !
ary substance’, whe | -
to think of cells moi; -
terms of stuff. A" |

ather hand, in advoceating the development of special
courses in the history of science in secondary schook
and colleges, Prof. F..§, Marvin (University of Cairo)
outlined, in his piger, the advantages to be gained by '
introdueing the(—hn_storicnl"'s: into scientific work:
such 8 method \woiild, pre science as a growing
thing ; it would show.ths-Jink with the other aspects
of our knowledge; it would present the mass of
scientific facts in a more human form; and finally
it would illnstrate the collective work of the human
mind, building up an increasingly coherent framework |
of the universe,  One may add, toe, that the history
of seience can suggest new lines of research, and thus °
load to unexpected discoveries,

Prof. A, Wolf (London) outlined the teaching of the
history of science in the University of London, which
owes 80 much to his own efforts, pointing out as on¢
of the difficulties of the organisation of such courses
the existing hostility towards new subjects, which are
wrongly imagined by many te heside lines to something
else, ~Prof, P. Diepgen (Berlin), Prof. H. Dannemann
(Bonn), Prof. Q. Vetter (Prague}, Prof, M. Stephanides
{Athens), and Prof, D. E. 8mith {United States) gave
some interesting details about the teaching of the
history of science in their respective countries ; while
Prof. Laignel-Lavastine. tho new holder of the chair
of the History of Medicine in the University of Paris, o
expressed the feeling of the whole Congress when S
he urged the necessity of university chairs of the I :
history of seience in the principal universities of the i o
" e, third {_the C devoted t - The B

e third section of the Congrogs was devoted (¢ L
the * Hialorical and C iempora Intor-relationship "I‘H.E sedond cruis:

AYH of the Physical and Biological Sciences ™, and wat of the British .
its class structure, Prenided over by Prof,-W, Ritter ({Inited Steée Research Expoditio

tdeveloped into nlively debate betweed * org arrival of the shi

represented byZProf, J. 8. Haldane, Blot—2r7 health of 8ir Dougl| - 4
Thompson, Dr, E’B"lﬁﬁs‘eﬂ:‘nmr:)- L. L. Whyte, excellent, and theyl | - 1%
and the {mechanists’, tepresentod by Dr. J, Needham nowl of the A
Dr. J. HWaodger, Prof. L, Hoghen; and-Prof:-Baas- ; It has been deéfinit
Becking (Holland). The case for organioism was 8 continuous throy)
put forward forcib(liy by Prol.J. 8, HnI?ano {Oxford) Enderby Land, whii | -
who olaimed the independence of biology from physies, ﬂntamtic Circle, "}
while admitting that the edvances of physics during +___haa been discovered’
the present century have made it much easier '!

jJ

L

g

is & necessary constituent o Kilﬁﬂor“i}’ and
1.

o illustrated thy 'point ‘that &’ critical

v higtqi-y)o?'@%aﬁcs should B o
knpwledge'of-the various philogophical systems which,
. in , provide the fundamental causes of the periedi-
cal and progressive changes in the menta) and material
. Voutlook of the human race. Bome' stimulating re-
... marks.were made in this connexjop, by- Brof. A. V.
Hill (London), who submitted tha istoryyis to deal
" with human greatness, with thin ‘Tich'Wave given
man control of himself and his surroundings, that have
relieved him of superstition, ignorance, ill-health, and
incompetence in the face of natural forces,{theén the
great figures of ‘science and their discoveries™deserve
a more worthy place even in children’s hiatory-books.
For after all, the forces that move us are forces of our
ich cannot be of less importance than

ivi tio interpretation of history and
on o istory of science, the
8.R. took exception, and
pos & communistic explanation of-
1

tentifie developmeni, w inta]

of tho massés is exalted the glorifica-
tion of genius, Prof, B=2RWadovaly 1) oscow), for
example, does not conceive history as the history of
pergonality, but ry he prooesa df development
85 i 8s a social

e multiformity o
From thia angle, the history of science begins only
from the moment when we discorn the particular
conditions of material culture and the economic)re-
quirements of production which detet¥ine the
g_igg;of the intereats of the scientifi€ workers torncerned,
the readinees of society to utilise their discoveries.
In seconding this opinion, Prof. E. Colma 0BCO
wea able ta_iliustrate the i ce.ol the spirit
. atmosphere o ime on Darwin him R
of a letter written by the t naturalist to Karl
Marx, in which Darwin sdmits having refrained from
writing on religion _in order to avoid surprising his
contemporaries and his relatives, aithough he was
- all thesame an advosate of free thought on all subjects,
Prof. M. Rubenstein (Moscow) shared the views of

Jen carried outof 1.
realise the true relations botween thesa sciences, 28 vear, - The:fl
discovery that atoms arg d of the ofreul
bub-centreaof.intenss spe ; he new. 180th.
-activity, and that on Taotivity thei Additional’j .
physical and chemieal properties depend, has upset es of Adéli
- his colleagues, suggesting that history hes not beeri | the physieal conceptions which we inherited from cen ghown -that : |-
made by great men, but by the eqonomic and social,| Galileo and Newton., Atoms seem now as if they had %W‘Fqu for North |-
forces of which they have been 'u” gp:minn\._.lt' sropertien aimilar to those which the vitalists attris Udd's Land.” T}
might bhe said here that the atiiedds « Lute«l to living organisas.  Yet, on the other hand,
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Ty TP 21 with parts and events which are [INHE
'““I“"{mm of the co-ordinated whole which we call the
fud he vrganism.  Hencee, it laoks as if, while we
tain the old physical and mathematienl eon-
for practical purposes, the wmore funda-
tal physical and_mathematical coneeptions are

o inge characters vimilar to those of biology. This
amutital attitude was further explained by Me.

L., Whyte, who alowed how the study of the
L cture of material bodies and of radintion is
’l‘;_;";nning to influence biology. Tho aderuate do-

geription ©
py classical FEL A
nditions * which refer to gy \
o having in it definite posi) anl motions.- Thua
part o een tho Teaf Tnothitds of classical
the. ';/h%]ﬂﬂ’ oncepts of bivlogy is thinned
"hfm to such a point that it may he huped to see the
'[‘:“]y of biology leading ultimutely to the discovery
:l{ exact biological lawa defininy the structural char-
acteriatics of hv’mg systems, . .
Dr. Needham's crg.for an increase in the use of the
stvle of physica in biology. and Dr. Russell's slogan,
ek to Aristotle”; Alike strengthened the resistance
> 3 aniste,whe,Jike Prof. L. Hogben { London),
hasise that there was never a time when biologists
entertained more confidence in the usefulness of
classical physico-chemical methods as instruments for
b acriving st predictable conclusionsabont how organisms
behave. The ecclesia.aticnl'orlgms of modern culture
and the contemporary social imrest wete quoted as,

) dauses for the public distrust_of the mechanist, con-
saption-of life,"at o time when ‘the materialistic tradi-
B8 to be entrenched in the laboratory more

strangly than ever before. Dr. J. H. Woodger (Lon-
don) weut a ste fl:lrther by propasing to apply to
the study of biological fuestions. net only physical
methods, but also an approprinte notation of mathe-
matical logic derived from the method-ofRussell and
\\‘hitehea&il He was thus led to {regdiot a gradual
Jdisplacement of the notion of uthi

' by that of
*; so that the notion of ' protoplasm ' or

*livin, tter’ would have to go the way of * heredit-
m-"‘—."s'lzlﬁt:'l%—n'éb’, when the scientific worker will learn
1o think of cells more in term of systems, and less in
terms of atuff.

(%
fife of ¢

Il re
."'httlmm

emp!

£ %ﬁlmrgzggum&; which was impogsible,
I TAsthotls, Ta HoW expreaserd by {{uantum..

tmp- as a wholé, each A

seemned to linger also in thie mind_of Pro

{ Morcow), tholijgh ﬁE‘“f‘\i!initteﬂ1 that physiciats have
{0 086 biclogical methods for the tinest measurements,
He ¢uoted the experiments of Prof, Gurtwitach, who
claims to have discovered * biological rays ', in support
of the closor remtionnhi[}:‘ between physics and biology.
which will lead in time, he hoped, to the disappearance
of the * mysterious * vitalistic conceptions,

The fourth section of the Congross, presided over
by Sir Henry Lyons, Director of the Science Museum,
dealt with “* The Interdependence of Pure and Applied
Science ", Sir Napier Shaw, Prof. C. H. Deach, Prof.
OF. G, Donnan, Dr. G. Windred, Mr, R. V. Vernon,
.Dr. Marie Stopes. and Prof, W, Mitkewich illustrated

the various aspects of the problem, end seemed to
agree that a study of acientific history makes it
evident that there can be no independence between
pure research and experiment on one hand, and the
practical application of scientific principles on the
other hand. Further, it appears that the present
tendency of intense specialisation makes the progresa
of science more than ever dependent upon the co-
ordination of pure and applied science,

At n mecting of the Committee on July 5, ths fol.
lowing were elected members of the International
Couneil for the period 1831-34: Prof. Karl S8udhoff,
of Leipzig (President); Prof. Gino Loria (Genoa), Dr.
Charles Singer (London}, Prof. Paul Diepgen {Berlin),
Prof. Julian Ribera (Madrid), Prof. George Sarton
(Harvard) ; Mme. Héléne Matzger, of Paris (Treasurer),
and M. Aldo Mieli, of Paria (Secretary). The next
Congress will be held in Berlin in 1934,

Such was the general trend of the labours of the
Secont International Congress of the History of
Science and Technology. As Dr. Singer has long
been cleiming, the history of science can take ita
place not only among the departments of high scholar-
ship, but also as an integral part of training and
discipline in the general study of history. Science.

the educator himself reco,

ment in which we iive. If the scientific process come
to be recogn

A mechanist conception of biology
e oL .

ance, the Congress will have gone a good way towards. .
achieving its objective. Titoyas GREENWOOD,

- The British Australian New Zealand Antarctic Research Expedition.

THE second cruise of the Discovery, under the titlo

: of the British Australian New Zealand Antaretic
Research Expedition, ended on March 27 with the
arrival of the ship and party at Melbourne, The
health of Sir Douglas Mawson anid his men has been
excellent, and they have added greatly to our scientific
knowledge of the Antarctic continent,

,. Ithasbeen definitely established that the coast.line
in continuous through a great are from Cape Adare to
Enderby Land, which is nowhere far removed from the
Antarctie Circle, New land totalling 18° of longitude
has been discovered, and further :letailed charting has
been carried out of the 13° discovered on the firat cruise
last year, The field work extended through one-
third of the eirouit of the Antarctic region, beginning
at the new 180th meridian and renging west to long.
10° E, Additional features have been added to the
coast lines of Adelie Land and Wilkes Land, It has
heen shown that there is no land in the latitudes
Andigned for North's Highland, Totten's Highland, or
Budd's Land, The namo Banzare Land (from the
initials of the Expedition’s title) has heen given to
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cape near the juncture of the @6th parallel and the. .
127th meridian. It is propesed to maintain the title
Sabrina Land for an area observed from the aeroplane
between the 115th and 116th meridians at about the -
@6th parallel, At the end of Wilkes Land ia an ice
land about 1300 ft. high, which has besn charted
a3 Bowman Iceland, in honour of the Direator of
the American (leological Society.
Land is a newly discovered region commencing at the-
80th meridian on the 78th parallel and extendi
south and west in a great sweep to Cape Amery.. ~All;
the salient features of the MacRobertson Land coast
have been charted and named. It is a moat interest.. °
ing :'iegion, diversified with mountaina, peaks, and
istands. .

mauogs of scientific data hos been accumulated by the -
Expedition. Considerable lelineation of the ses. -
floor has been possible with an echo sounder, and -
many examinations of vertical marine atations wers.:
. earried out. Daily nettings for marine life anil:

cannot assume her just position in education until . -
gnises the part that science -
has taken inshaping the social and intelectusl environ- -

ised as & great part of our great inherit-

a streteh of territory running from & well.defined .- . -

Princess Elizabeth . .

Apart from the geographical work, an jmmense. . .
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