CJS Presidential address on the "The Function of the history of science'
1948

Publication/Creation
1948

Persistent URL
https://wellcomecollection.org/works/btzdxaxf

License and attribution

Conditions of use: it is possible this item is protected by copyright and/or
related rights. You are free to use this item in any way that is permitted by
the copyright and related rights legislation that applies to your use. For other
uses you need to obtain permission from the rights-holder(s).

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org













manence lies

























i, . | . A -
: 'l."r"b’hl"l'l i { Wl o e
L J

™ - = 7 g )
e L
ﬁ:’ {:‘-—LFH"_ t’*‘"c'."_ e

{ ; ek 3 I | el T8
7 17-?:.-'.#{-@._."-7.-_'--‘*“‘-‘2“ g

._:_,\.."....

i e 3

T B e e

1

.
i
¥ Nt ' &

'i- 1]
SN U L AN

|
s Ff b
& L

= I
. [




i

| I,
B¥a P | |
) i y i
H k .l'|.
i » X ! o =t
A8 r !
| { )AL 1 )
1 ]
} — ,r"‘
!
. |
I ; e
1 1 | 1A
T | L w

il Y
& 5.7
_"r

o |

-j —
."'\. r
| %,
-
‘." F
L L 8
i ll_"-
EE ; L
[ o
b -
|







A - }
i e e

- 1 !
B Ly i \ \ A

I-"l_'r'—r""L'__—t—. - ‘H"c

= e e ':I——*{T i
A




Riducleescsl8 40

4

T
o MISTU: O IMORGAN . Pors
X Xk Couk Sﬁ@%fssgdea&m o ?
ARNET{E (720
HARW 9 CARI E%{w g

Sceuce

AL
Al VAR




CM@M P@@&QQR

”f;z% e
dscoWrin ¢ m's

AL
; b W
NEW H Vﬂfﬁ HISTORNS

NIETORY QF CIVIL/SATIY
SCLENTIF € AM‘? WIST Q F SCIEAE

5:«-{, uﬁﬂ WHY  D(SCOMFER T
M"fomtw ’fm 7 th

8’6’5"0.,6 M,{m

N /?/l/r,g‘,ﬁ




setuloons ao

e ¥
Jeamnit eee Tial
bt T gt PHLSO0HY
o ol

RIRLOSE pegued A
- Suite wre Cau V&




-ff_

All problems of existence are summed in the word nurpose.
It is only purpose that makes human life distinguishable as
human. In their researches men of science try to divest
themselves of any thought of the purpose in the things that
they ex:zmine. In the degree to whiech they succeed they
divest themselves also of their humanity. Pt Sooner or

come > :
lgter they wmesed oxpress their observations in some causative

sequenee&]’aﬂp&oﬁﬂmtfﬂﬂ MMJ{M /h W%W
If the investigator be &glfg‘].lﬁbist iwﬁ] Wl 6

before he falls into thse trab 3 g ﬁBd ill be
He€ will ey Mot
talking in terms of purpose. Ihe %ell, the organ, the organism,

the colony, does this or that for this or that end. He never
gets far without invukiﬂr the language, at least, of purpose. ﬂﬂuiz'
LLEN H,_fl'r_‘a’--;\_ g ‘:ILL{LH“!‘ > CavvdT Ua it el AL = Lf # .I"‘! Lol
/ The pride of the thsicibt is to 'live on 0Olympian heights
far from the bsman voices in the plain below. But he too must
sooner or later report on his findings. A Newton reports that the
L!.Jtchiﬂ.

mechanies of the heavens are as thosea of owP earth, a Clerk-

Maxwell that light wgves are electro magnetic phenomena, Such

e
achievements we judge by the degree to which they bring w&t gaem

: tx!-h\{t'..f
supsrfieciallty’ quite diverse things into some deeper relatian to
A

each other, Like the biologist, the physicist seeks the 4

Ml as < all & A /
deeper unitr that mmiter underlieg the surface diversity. Physics
combines with biology for this expeess end. Are not the very

terms biochemistry and biophysies a proclamation of this ?




__3‘_

FPurpose and causation are ideas that are we®y near to

each other. The scientific seeker is ﬂﬁ?st&qtly blundering

[ Ecflly i
int?&hal? concealed admission that there li{plrpﬂsﬂ or aﬁAin#Fﬁ$?
teasip causal chain in the sought. Whatever the philosophiecal

difficulties of the 1dea of causation, science would become
il v '
silent if forbidden to imply it in her discourse, WAGH Wt ‘/’““”'f"-“r (
ha @ ~€ guluay), an s el fuee , 1\-1&*’“1—'{—' s i progeel ot Gum neugs
‘“&‘“Ltlch& we are all prisoners in Plato's cave. The shadows of the

things that we see dimly on our walls are either the shadows
T f“f-u-.-.[.l-u‘h ol (v Geve [l tda
of our ewhn thoughts or are blended with th&m Any purpose

that we discern in nature we have in part, at least, read into

her frﬁﬂrﬁﬁr—ﬂwﬂ~i+vugh¢s__[Eknf whether or not man be made for

a purpusa it is pure that he _shapes himself for a purpose. %{ i
howk L0 Sucl Féuq a1 fm,ﬂxj ‘
ajxxhhﬁtﬁﬁu Hat then is man's purpose 7 Could that be eclearly

anawared life would become very simple. Men would unite
spontaneously into one catholie body set on a clear end. Yet
the tradition that we receive from the past, and the picture
that our experience yields of the present K tﬁﬁ vision of
confused, struggling aspiring humanity 7“13 very far from thes
of an army of ordered units advancing as with one mind on a
single objective, for we are men, not ants. rdzoak at our
history. Its scenes mostly fade one int;-;ha other HHE though
at times they suffer what seem sudden changes.,Bhese ars called
Ca el korvead E:Itei.»t tHiLcl
revolutions, but nnﬁ?ﬂaminatian they qxﬁ,saqnirather to be
like those transformations that the kaleidoscope reveals, new

arrangements of the old pieces. The pieces in the kaleidoscope
A : y ] TXY. Li e AL A
L AL » L-Mh LA 5

are man and men are—stiil what they mlways were. Ghey merely




a4 AP (? (‘/1-4{1?"'[- J.:ii..f.r-. et MG
stand at pew angles and with new relations to eachother,
k{t‘.i{f[( \t“.{‘i;

Through all the changes of man's state and man's

civilisation, there is something that persists. Continuity
ﬂ th'r

is«n&% wholly broken. The human spirit has remained
essentially the same through the ages. Something more than

mere memories km come to us from those shattered hopes, those

broksn hearts, those triumphs that éﬁéf eﬂi in defeat, that

have marked the transition of each age into the next. | We

all racugnlza thase permanent glements. We spek to embody
/Ul -, A

them in our Hducatlun sRder £_ﬁ embracing term &f the
’Humanities”.
A fundamental slement that the Humanities have to convey
is the.cultivatian of thapmﬂrvulluus power of reason which
&istingﬂiahmtluuLHNQ-enah}es ﬁ;m;tb survive when the beasts
ﬁh e wpould perish and thai;x;&rpogea with them . Reason provides the
pA L

el e uwnf (v niawhALnl , Mhe estew ol
f\atﬁnsphere in which alone the mind can develop the scientifie

mood. | The scientific mood - like the other great spiritual

moods, thv religimus anﬁ the grtistic - aspiras to- integrate

ks | 4
the outer 5ith the iﬁn&r wnrld. }Glénﬂu works to presant

the parts of the world as resolved into a whole under reason,
with the order of man's mind as a reflection of the universal
order. Doubtless it 1s impossible to think of science as

succeseding in her task. Neither her eand—er purpose nor her
Lo tﬂ.r:t'ﬁ“
failure hﬂqamaﬂh i+ are peculiar to hker. What ﬁ; peculiar to

feetlorweht Mo kit ﬁ/ m ot ffl?'l-l., H

her is ds Ly This necexsarily deve lcus with the




= 77_

ages and 1is necessarily continuous in the senses in whieh the
other great moods are not and perhaps cannot be. Science is not
far from that Wisdom that is justified of all her children.

The ‘scientific mood is one of the basic phenomena of the
human spirit. It is the disposition of the natural man to
seek out how things work. When, in order to do this, he tries
to arrange things and their ways of working in some sort of
connected order he ﬁﬁglf;éehﬂd the scientifie mood. Enowledge
of the distribution of the scientific mood in time as well as
in place is an integral part of the record of civilised man.
The history of science is g8 essential to history as a whols,
Just as science is en essential p&rilaf the process by which man
hes become as we know him,

We should not nowadays think any historian worthy of the
name who contented himself with a mere record of politieal
and administrative events. But that was in substance the
charaeter of the older history. The kind of history that we know
to-day, the attempt to lay hold of the great features of the life
of the people and their relation to the general economiec, social
and political changes is not very old. In the year in which T

was born appearad the first book to do that for iEIngland. It

was the Short History of the Znglish reopla.whd ﬁas oniy 40

[
L%

years my senior. Since the appearance of that great work
attempts have been made to weave other aspects of human setivity

into the web of history. Art, literature, commerce, and, above




all, the so-called Industrial Revolution have all asssrted
their claims. Tt is gquite remarkable, however, how resistant
general historians have shown themselves to the admission of
scientific factors. iven professedly economic and soecial
historians have given but the scantiest attention to the
scientific mood.

O0f inglish writers on modern history the most distinguished
is, by general consent, Sir George Trevelyan. In his

ingland under Jueen Anne of 18 years ago science is not mentioned.

Newton masquerades in a role that may not be very familiar
even to learned Newtonians. He appears in the full dress of a
Whig politician. In Sir George's recent beautiful book

English Social History, a Survey of Six Centuries science is
ry J

given a walking on part. The Royal Society is awarded a page

and a half which is almost entirely taken up with the relations

of religion and science. | These of course were real, important

and interesting, but they heve little to do with science as a major
intellectual activity. Seience proper, science as a great
movement of the human spirit comparable in its magnitude and
influence to literature, art and religion, hardly appears at

gll. Nor do I know of any first elass history that treats the
Revival of Science as comparable in its influence to the Revival

of Learning. In this omission the historians are paxm palpably
wrong. A moments reflexion, a glance at our world and a

comparison of it with the historians' world of say 200 years ¥ ago




= é;_

reveals their error at once, Ours is a scientific world.

It is seientifie not only in the sense that we have railways,
electric light, penicillin, wireless and hybridized fruits,
but scientifiec in the cultural contents of educated minds.

It would he interesting to enguire why the historians all
substantially ignore the,K cultural effects of the revival of

science. [ Since they all commit g similar error may it not be
|

that the fault is in us historians of science. Wie are assured |

on the highest authority that spiritually it is mare.heaitﬁy:: /

to consider our own sins that the sine of others. Let us see

if we have any cause for self-reproach,

. -;_.
Lille Jw

bt o faaiat ol for Lo
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iences/was realised by many of the great

1L s s

sarly XIX century. } Trecs Cuvier
Comte who EXSp sSsdiEME X NN i %3 suggested
History of Seience - and Sarton has discuassed

lished in Paris; then there was Baden Powell

(1834) whose vision

guetellet nioneer

(ran on ) : A
BHDOE0UO TAfNAYFINY  Panl Tannéry in

discnzeed the BAstorical inter-relatiomship of
the
in 1837 came Whewell's History of/Inductive Sciences and in 1840

philoso

of the Indunetive Sciences. Both works ran into many
The comprehensive genius of Augustus de Morgan

illuminated many aspects of the Erowth of seientific kmowledge
phases

for the benefit of readers of the Penny Bmeyelopedia .,
% the" XX century came Gworge Sarton's dedication
of XisdslT his lifs she stndy-ané-promesian-ef-the
History of Scien In 1913 he became the father

extended studieg
soon to be #lanked by the great-studies/in DOsiri

the grest volumeg of the Introduction to the His

The XX century brought further development of The subject.

T™arn to old page 9,




1trodua










THAE ¥HE¥e i

Aetivity averting such dissolption was manifest

garly XX century by Phe stepps taken in 1920 b

)
Carnegie Institute unﬁ by Harprard to_gweaspve--the- snsure

the_gontiguaticn-of-Pr-Sartonle-werk-aHd-5he-$PARBFvARSAT 3811

of EXEXIHEsFsaana iy oudiad Xy Eakf oo
by~the to a safer

|

for the transplantatipn/of D Sarton , hia was ind the internatioml

journal Isis fatherefl by him , Then came the fopndation in th
|

of the international| History of Science Society .
aRdxaha dpwak 1an .
In 1927 the vision/of|Aldo Mieli and--af-Helenp-Hetr

to the foundation \of the| Intermational Acadepy for the
History of Seience , whose flirat President was Gino Loria ,
gti1ll in his tenth decade adding to the knowledge of the

History of Mathematies. Fostered bprough good and evil days

i

= r z

. devotion of Aldo Mi#li and of its Hon, Trepasurer Heleme
0N | affiliated to
Metzger, vietim of Hazi |savageTy Tha—ioado by —Ra s —edned

the International WRTERHX

Phe Aecademy has formed an Internntiﬁnalilaiiaﬁgin Union,

affiliated to the International Couneil of Scien#i?ﬁn Unions,
yet wider embracc jof j o e
jtself fostered by the abh=smbraeing United pﬁtunnr
| \
Pucational , ien jo andl Cultural| Organisationl,
\ 5
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dear Lilley,

ny thanks for your lett: ey 27.
ne here todaye. cturn ny Precsidential address
gorrcetions as SCCM NECCS8-IY [ think you ar:
to drop the orma lessage 11 he Bulletin.

for your two artieles which T look forward to

rLﬂﬂLi ﬂ{‘:-

With all good wishes in which rs,., Singer joins
believe me to be,
Dr.S.Lillsy, Yours sineerely,
42, Lyndewode,
Canbridge.

Charles Singe




Sir John Pringle (1707 - 1882) President
Royal Soelety from 17Y72 to 1778 was typicael of all

that was best in eightermth cerntury cultured Lomdon

soklety, and he foreshadows activities in the following

genturies both Im sense of public responsibility for the

living and working conditliona of the labouring population;

u;d i; his appreoiation of the i portance of publie
measures f'or the preventlon rather than the cure of
dissuse,

His view of medloiwne might almost be epitomised

as oleanliness, to be achived by purification of the air

without and of the bl odstream within the patient. The
first he would effeot by Ventilation, the second by
correct Diet, For the former, he would utilise the skill

of the engineer. For the latter he recognised the need




of laboratory experlements, to ascertain the "septie" and

"antiseptie™ qualities inherent in various substances,

His own experiments to this end were highly rated

by his contemporaries. They were carried out on

Substances organic and inorganic. Pringle was

not an innovator but his alert and benevolent mind
was concerned to apply the erecative activity of

his contemporaries.

orn into a comfortable Scottish home with
assured social positiu;, Pringle received a good classical
grounding at St., Andrews m;ﬁur a beloved relative, Francis
Eri;gle. After medical study at .di“hurhh_ﬂ;ﬁ Lmydu;,

he settled in Edinburgh and was soon combining the
practice of medicirne with a University professor in

r'hilosophy. in introduction to the Earl of Starr




led to his appointment as physician to the British

Army in the Low Countries and soon he was in charge
of the hospital there. It was during this cempaign

and probably on Pringle's suggestion, that for the

first time, the commanders on each side undertook
not to molest the ememy's hospitals, Pringle's
very careful observations and notes during the years

of his Army servioce culminated in his great book

Observations on UDiscases of the Army in Camp and Garrison.

This work attracted attention throughout Urope.

Mearnwhile, soon alter peace was declared Pringle left the

roy and settled in prectice in lLondon where he had already

been elected Fellow of the Royal Soclety. He was soonm
recognlsed as a leader in the lMedicsel FProfession. His

influence was always used to remote Justlce and generosity

toward his fellow men. His great comtribution to




practical wellbeing was his observation that men

contracted the same diseases in Army hospltals and

in gaols! The disease was Typhus and Pringle's

energetic advocacy of greater cleanliness and of
Ventilation 1; these institutions led to reforms
combating perhaps worse evils than discases.

Eri;;l;'s presidency of the Royal Soclely was
distinguished by brilliant historical dlscourses

with which he introduced the ruuipie;ts of the
Soclety®s Copley medal, The most ﬂiahi;guishﬂd medallist
1% his relgn was Capt. James Cook,who no doubt owed to
the adviee of the great physician his achievement

of a voyage of three years (1772 - §) 1% dista;t waters
without the loss of a single mn; from disease.

Pringle was intimate also with the brilliant circle

of Yon-Comformists who were contributing to scientiflc




extended acoount
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L. L. WHYTE (London)
ONE-WAY PROCESSES IN BIOLOGY

For a L‘-..I.,"J the interest of the p'."L}.'-»L:-L‘:-gEz-’. and biochemist was con-

centrated on reversible processes. The irreversible aspects of orzanic

py-products of the tundamental reversible physico-chemical processes.

I ok e Vg 1 I3¥a-3e yrr R | S :
}IlL]l:,J.'LL]!L.::_;ln_.LI.?l 1' lite 15 ITreVEersiple, DUL That was r"'l'l.!':l'l‘d.

teresting — possibly a resulr of the one-way ftlow ot solar radiarion.

aim of th

L

] 1 ' ey redies thes smera ] (Eravere 3
exact biologist was to reduce the geneéral irreversiodl

to reversible elementary processes, just as the evening out of temperature

18 INEVITADIE -.I'\.':_,'T.!\l--l-'.h.li'l Ol the Snergy of such

differences |'.,"r‘.|r.:'1|.'r||.;-\1 T

l..‘:n..':]'ll.‘]![.l LY Prouccsscs.

The above formulation is based an a conversation with
s § e w 9 N - ¥ - 3
]Tl.:| Il T894, and ] thingk it _\':",:"- E5 A I.l:l- E'”'«.'::.:T.: Of o VIEW

151 =

: Ll - A + Al e
WRLELY J!L‘.Ll in recent iimes. [ wish o SUSECSE that It 15 No I«

for biologists concerned wit

1 either ElJ:'I'\ll-'L:'I'Ii'[Il.if SErUCiure or __"\_I...“:-J-\.Il.--\.-?-.. 1awW's,

Earlier 1t was leginimare for a thermodynamically-minded physiologist
Lo I:In.';-."_]._'l_'1 molecular structure and o trear the Eross :111:-'.'|‘.|!1-.:-:.5.__:f.;.1: aAspacts
of the organism as a relatively unimportint secondary result of the
perpetual degradation of solar energy. But today we are in possession of
much information regarding not only the formation and structure of
individual molecules, but also the relation of molecular structure to the
structure of extended tissues. This means that the classical morphology of
the total form of the mature organism must be regarded as one aspect of
a wider organic morphology, including not only molecular and tissue

v . hise alen the g by whiclh areanie " #a davalar
structure but also the processes by which organic patterns are dev eloped

and sustained. From this broader point of view even the physiological
homeostasis of the adult organism can be regarded as a special type of
morphogenesis: the restoration, afrer disturbance, of a normal pattern of
structural processes.

Within this structural approach the problem of reversibility and irre-
versibility acquires a new significance, and a clearer conception of “irre-
versibility” becomes necessary. The point is not that some given procass
cannot be reversed, but that left to itself it displays a characteristic trend
or tendency, a directed property which carries it progressively ome way,
so that the process (while isolated) never returns identically to an earlier
state. We can, for example, define a one-way process as a finite process
which, when isolated, never completes a cycle but continually approaches
a characteristic end-state.

It is not possible to discuss here the relation of this concept to the

form of fundamental physical laws, but the concept can also be regarded

298




ONE-WAY PROCESSES IN BIDLOGY

as a rule for selecting limited processes which, for certain purposes, can be

treated as isolable, 1.e. can be described withour reference to their settin

This conceprion of one-way process, 1.¢. this method of isolating limited
processes for separate consideration, in the more specttic and constructive
torm suggested below, may be of value for the purposes of theoretical

biclogy.
In any particular one-way process, as defined above, there is a character-
1stic asymmetrical r.:'_-'_u-rrl.- (i.e. a relation incompatible with its converse;
1

VILSSERL) l‘-a:-'-‘- een -..h Spacc- -J-.h...l.‘rl 041 Of an eariier sSrace and that ol a

later state. In other words, there is an
correlated with the succession of time instants; the process goes onz-way

towards its end-state in the course of historical time. The asymn

s 1 o - 1
relation which .J_JL.m-.- the serial order rmay, ror L"-';';'.'p!;, b fess

the differences of so plww cal magnitude ac d f‘l-.lh lmjm in a later

state being always L“ than the differences in an earlier state. Obvious

B} ¥ I- - -l-.l.n =y T ;- w - |. 1 -. - a .|
cxampics arc .l...\..an._ux d-l temperature, of _..‘l'.r:;.'n...l., or of gther 1niensiIv

magnitudes, all of which decrease in the course of 1solated processes. A less

ASYIMIMELTY [ WIth respecc o

s : :
well known example 15 the decrease of spat
translations or rotations) in the course of the formation of symmetrical
structures (molecules, crystals, fibres, etc.).

T1 T Ihame [ B AT
The applied theory of ORE-Tay pr
|
L

asymmetrical relations in natural 'ph:_- proves that the
h}'::‘.:‘:i'.':n-_'.l.' relations of marthematical j:_'l‘.'-i;_"-; excluding entropy (2.2

a':‘|LH!it1', equations, conservation, cycles, :':x':rxi'.*.-ii::}'_; must n;-.'unjr:'._-.
constitute a special (logically Llh-{,u.__|.1.h-- limiting case of the wider field

- langu: ;:,,;, both physics and biology

of asymmetrical relations. Or in simg

may have need of a fundamental structural concept of a one-way process,
because one-way pProcesses are f.-f a more general character than reversible
;:;'n{e'uc'c which Trpra.'-:'unt merely ideal limiting cases that never actually
occur, Physical and b 'll.‘-"_'h.i..'l.l phenomena may therefore exist which can
not be described in terms of concepts based on symmetrical relations .';'1f_1.'
(e.g. symmetry with respect to the substitution of — ¢t for + ¢, conservation
p:’iru.'i'i’:c, equations), l‘*".l[ may have the essential character of one-way

processes, and require to be represented in terms of inegualities. The statis-
5_1. concept of entropy (52 = §,) may have to be generalised to provide
a structural concept of a one-way process.

Indeed certain U:".L'.['II-L' processes, now of particular interest, do possess

this one-way prnp-.-rtj;_ Autocatalytic synthesis, or the .11Ln.|L1| musltiplic

one=-way

ation of specific molecular patterns, displays an irrec
character. This is equally true of the process of differentiation, at least in
certain phases of the developing embryo; but this may be an expression
of differential synthesis, and so fall partly under the first example

sendent, example of irreducible one-way character is pro-

A second, inc

vided by all those processes which leave a residual modification of ;ﬁr-_v.L.n.

so that subsequent processes are altered, usually with the result that the

299




L. L. WHYTE

original process i5 facilitated (i.e. simplified, stabilised, and re-inforced).

Thus synthetic multiplicaton and adaptive modification are two funda-
I‘.I‘.Lt'l'[.'l] .'I.I'I'IJ,'I]LH I.'}-' ."l!l:1.-LH,.'|'C.'I.: Oone=-way ['ﬂ[l_!\_'l";\\-;_"\\ _‘|_|'|n;i no :L.'_J'l_'l._':_l,jg'_'gl |_1|‘:|l:|:1rl.'

covering them is possible without a comprehensive structural concept of

a one-way process.
Moreover these two classes of E::=:|¢1-::|.;-;z| phenomena, the multiplication

of structural units and the modification of extended protein systems, share

a common formal u]‘:.‘LL'.tu-,-:'uxt--.': in both the process is autocatalytic, i.e.
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synthesised unit catalyses its own :ur]*.-;f multiplication, and the modified

protein facilitates the repetition of the process. Finally in both the
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Prl“-_L'l-k 15 tormative, 1.e. a H‘,"-1l'!-1| patiern 15 developed which 1tselr tends

evelop further by bringing about a repetition of the process by which

it was formed.

This suggests that the advance towards a simple and yet comprehensive
theoretical biology may be eased by the introduction of the concept of
a formative process in which asymmetries tend to disappear and stable

symmetrical patterns are developed and extended (subject to the existing

conditions). The consideration of the relation of this conception to special

be undertaken elsewhere. I wished

physical and biological processe
only to call your attention to three points: (1) The importance of asym

metrical relations in biology. (2) The need of defining a precise concept

i
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ot a structural (non-statistical) One-way process. (3) The r:-x-.m_ Ity oI

using the concept of a formative process (decrease of spatial asymmetry in

L

isolable processes) to clarify biological problems.
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