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THE SCIENCE OF SCIENCE PROBLEMS
(by LU D W IK  FLECK

IT  IS extrem e ly  in te resting  to  observe' how scientist's., who devote the ir en tire  
liv e s  to. a segregation o f the illu s ion s  from  rea lity , are ye t una'ble to d isc rim i­
nate between the ir dreams o f science and! the science as i t  re a lly  is.

W e cannot regard science so le ly  as a system o f propositions o r thoughts. 
I t  comprises complex cu ltu ra l phenomena:, Which were perhaps in d iv id u a l 
before, b u t w h ich  have a  co llec tive  character to-dary. Science consists o f 
separate ins titu tions , separate hum an beings, separate factors and happenings. 
I t  comprises w ritte n  opin ions, u n w ritte n  customs, i t  has its  own aims, methods, 
trad itions and development. A n  equipped m ind and a m anual d e x te rity  are 
pa rt o f it .  I t  possesses its  special organ iza tiona l s tructure  w ith  its  ow n h ie ra r­
chy, its  ow n means o f com m unication and co llabora tion , its  organ izationa l 
judgem ent, its  pu b lic  op in ion , press and congresses. Its  re la tion  to  the other 
phenomena o f cu ltu ra l life , to the com m unity, the state.' etc. is qu ite  d istinct.

Logica l structure cannot be regarded as a c r ite r io n  o f science, because 
system atic errors som etim es lead to more log ica l conclusions. A  deduction 
s ta rting  from  fundam ental elements o r from  elem entary propositions cannot 
be regarded as a c r ite r io n  o f science, because such elements' do no t exist. I t  
depends e n tire ly  upon o u r judgem ent w hat elements we sha ll consider as 
fundam ental, ju s t as i t  is le ft to our decision, w h ich  two structures we shall 
regard to be iden tica l. The un ive rsa l agreement is  n o t a c rite rio n  o f science 
e ith e r because such a th ing  does no t ex is t p ra c tica lly , there is o n ly  an agree­
m ent o f ,,our team ", and th is m ay toe based on an e rro r too. E very  team o f 
s im ila r ly  th in k in g  men denies competency o f judgem ent to a ll outsiders. W e 
cannot regard the  p u ttin g  in to  practice  as. a c r ite r io n  o f science; thanks to 
the harm ony of illus ions  erroneous op in ions m ay also be p u t in to  practice. 
M an y  people go t r ic h  w ith  the he lp o f a lchem ica l gold, i t  is  even reported 
tha t wars were financed by  such gold.
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The o n ly  c r ite ria  o f science are the  in d iv id u a l characteristics o f sc ien tific  
know ledge, nam ely: the h is to rica l singleness of th e ir  development, the structure  
o f corresponding team thoughts and the1 characteristics o f the sc ie n tific  s ty le  
o f thought. O n ly  by  means o f comparison, w ith in  the lim its  o f the general 
soc io logy o f thought, can we get to  know  the Characteristic tra its  of sc ien tific  
thought.

The science o f science is  a d is tinc t science, based upon observation and 
experim ent, upon h is to rica l and soc io log ica l research. I t  is pa rt o f the science 
dealing w ith  the sty les o f th ink ing .
INSTITUTE OF MICROBIOLOGY, THE M. CURIE-SKLODOWSKA UNIVERSITY, LUBLIN.

A CONTRIBUTION TO THE DISCUSSION ON THE 
ORGANIZATION OF POLISH SCIENCE

by  A D A M  M A L IC K I
T W O  PLANS are now  being discussed in  connection w ith  the organ ization o f 
Polish science, nam ely the p lan o f transform ing some o f the Polish u n ive r­
s itie s  in to  h igher professional tra in in g  schools, and the plan o f increasing 
the number of research institu tes outside the un iversities. The experience of the 
past has shown us th a t the acquiring of in fo rm a tion  cove ring  a ce rta in  subject, 
Is fa r less va luab le  to  students than the m astering of methods o f sc ien tific  
inves tiga tion  and the so lv ing  of va rious problems, and that is best ach iev­
ed by ho ld ing intercourse w ith  creative scientists, by tak ing p a rt in  
discussions and! b y  one's ow n scientific! research w ork. I f  h igher schools are 
to  g ive  to th e ir graduates ,a re a lly  thorough grounding, they cannot decrease 
th e ir sc ie n tific  w ork , on  the contrary, they ought to raise i t  on am even higher 
leve l. The Polish un ive rs itie s  showed th e ir  exce llen t qua lities  in  the years 
1920-1̂ 1939, and a ll hasty reorganiza tional measures m igh t ra the r in ju re  the ir 
smooth w orkings. Changes, in troduc ing  m ateria l or sp ir itua l improvements^, 
■would be unquestion a lby welcom e fo r the sake o f the students, hu t re ­
strictions of their scientific w ork are ha rd ly  to be recommended

W e have no need to fear a hype r-p roduc tion  o f academic schools in  Po­
land. E very n e w  u n iv e rs ity  means another success of the  Polish science, as we 
had too few unvers ifies  before the, war. The d iff ic u lt ie s  m  f il l in g  the chairs 
o f the seven State U n ivers ities, ex is ting  to-day, cou ld su re ly  be surm ounted, and 
an increasing unm ber o f the un ive rs ities  w ou ld  mean an easier penetra tion of 
c u ltu re  in to  the p ro v in c ia l d is tric ts  o f the country, and w ou ld  do aw ay w ith
overcrow ded conditions in  them. .

The un ive rs ities  have a sonstant a fflux  o f young sc ien tific  w orkers, among 
whom  the process of selection is co tin u a lly  going on. S c ien tific  research m s r  
tutes are deprived o f th is selection, and o ften  strugg le w ith  personnel d if f i­
cu lties, w h ich  even lead them  to a state of decrepitude. N e w  sc ie n tific  re ­
search in s titu tes  ought to be organized in  connection w ith  academic schools; i t  
w ou ld  mean a great s taff economy and an econom y o f the financ ia l subsidies.
INSTITUTE OF GEOGRAPHY, THE MARIE CURIE-SKtODOWSKA UNIVERSITY, LUBLIN
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A CONTRIBUTION TO THE DISCUSSION UPON THE 
ORGANIZATION OF POLISH SCIENCE 

by JÓZEF PARNAS

THE V IC TO R Y  of the U n ited Nations ha® been gained thanks to the consider­
able help of science, and w ith  the pa rtic ip a tion  of Polish scientists too, who 
have w orked  fo r  a ll the A ll ie d  Powers,, w h ile  in  ou r ow n coun try  thei enemy 
was m erc iless ly  exte rm ina ting  our culture. Poland's most im portan t problem - 
to-day dis its  reconstruction, w h ich  requires the p a rtic ip a tio n  of science in  it, 
and .therefore bo th  science and scientists should be specia lly  pro tected by 
the state and the society.

The present s itua tion  of the c o u n try  and of science makes some l im it ­
ation® in  the autonom y^},f the un iversities/ necessary. Chairs should be fille d  
by  means o f competition®, and the State Scientific  C ounc il ought to have the 
r ig h t o f decid ing w hat professors should be transfe rred from  one un ive rs ity  
to another, should a  ra tiona l personnel p lann ing, ha v in g  the good of science 
in  v iew , demand it.

The sc ie n tific  assistant w orkers should en joy a p a rticu la r p ro tection , they 
should be enabled to  go on w ith  the ir studies and to1 go abroad fo r spec ia li­
zation.

The technica l labo ra to ry  equipm ent in  Poland is so in su ffic ie n t to-day, 
tha t i t  paralyses sc ie n tific  w o rk . The ra is ing  o f the, State endowments fo r u n i­
ve rs ities  has be-comei an u rgen t necessity, and the State ought to, rea lize it. 
W e m igh t he able to ge t va luab le  heĄ) from  abroad, and therefore w,e should 
have cu ltu ra l attachés appointed at ou r d ip lom atie  posits, Who w o u ld  Temain 
in  touch w ith  the w o rld  of science abroad.

From  the po in t i f  v ie w  of m ate ria l endowment, the conditions of life  
of our sc ie n tific  s ta ff are ve ry  inadequate, too. This should be bettered as 
q u ic k ly  as possible fo r  the sake o f science itse lf.

A l l  research ins titu tes should be under the superv is ion  o f the Polish 
Academ y o f Sciences and Letters, and the ir research w o rk  should be co o rd i­
nated1 b y  th is  in s titu tion . The State S c ien tific  C ouncil should1 be reorganized 
too j it  ough t to  represent a ll branches of science its, m eetings should 
be he ld  m ore frequen tly  and a t regu lar in te rva ls .

INSTITUTE OF MICROBIOLOGY, THE M. CURIE-SKŁODOWSKA UNIVERSITY, LUBLIN.

DIPLOMATICS
by SY'LWIUSZ M IK U O K I

DEM OCRACY requires every one to have sucth p o lit ic a l consciousness as to 
be ab le to pa rtake  in  an ac tive  and responsible shaping oif the des tiny  o f one's 
country. Such a degree of p o lit ic a l m a tu rity  m ay be acquired so le ly  upon 
a basis of h is to rica l th ink ing , as we cannot hope to  understand the present
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w ith o u t kno w in g  tlhe past. The propagation and deepening of h is to ric  kn o w ­
ledge are therefore to-day moist im portan t. This applies also to some a u x ilia ry  
d iscip lines of h is to ry, w h ich  are less know n by a m a jo rity , of non-specialists, 
in  sp ite  o f th e ir  im portance. D ip lom atics are one o f them. Documents are the 
most im portan t sources of (history. The d ip lom atic  examines -the au then tic ity  
o f documents. The foudatio.ns o f that ¡branch of science were la id  by the 
Fremdh Benedictine m onk Dom Maibiiltam in  his sp lendid w o rk  De re diplom a- 
tica l ib r i sex, where he defined i t  as) ars dibcennendt vera et falsa d ip lom ata. 
W ith o u t a proper estim ation o f the au then tic ity  o f the documents, v ith o u t 
the critic ism  and in te rp re ta tio n  of them, ¡history w ould be based upon flim sy  
and unstable foundations.

To-day the d ip lom atic  has become to -a considerable degree independent, 
apd i t  has perfected 'its methods. I t  does not o n ly  te ll us, w hether the d o ­
cuments are genuine- o r  forged, i t  also presents to us th e ir genesis- and i t  
judges -their im portance in connection w ith  the en tire  cu ltu ra l life  -of the epoch 
they -originated in. To-day i t  is- n-o longer a branch of science "dealing w ith  
the a u th e n tic ity  of documents, but i t  also teaches us t-o respect tlhe im portance 
o f the w ritte n  w o rd  in  the legal life  o f the com m unity.
INSTITUTE OF AUXILIARY SCIENCES OF HISTORY, JAGELLONIAN UNIVERSITY OF CRACOW

THE NEED OF AN EXTENSION OF KRETSCHMER'S 
TYPOLOGY

By EUGENIUSZ BRZEZICKI

IT  IS d iff ic u lt  to  c lass ify  m any no rm a l in d iv id u a ls  as d is tin c t .constitu tional 
types according to Kretschm er's typo logy, though some of th e ir tra its  g ive  
them a certa in  sch-izothymical or cyclo tihym ica l mark. I call such in d iv id u ­
als synthymi'cs generally- —  if  they come near the sch izo thym ica i group, 
they are called synthyw i'ca l schizothym fcs, i f  they approach the cyc lo thy- 
m ica l -group, then they are syn thym ica l cycla thym ics.

P-ure 'cyclothymics- can be d iv id e d  in to  6 groups-. Here they are: 1. pure 
synthcnics —  sociable, genial, em otional; 2. euphorics —  gay, liv e ly , exc i­
table; 3. m using types —  quiet, sluggish, -soft; 4. re strain-eld types —  w ith  
an in fe r io r ity  complex, tim id ; 5. sad types —  serious, seeing eve ry th ing  in  
d a ik  colours; 6. p roper phasic types —  w ith  fluc tua ting  em otional reactions, 
serene, sociable, active, or qu ie t, em otional, passive.

Schizolhym ics, who are a ll characterized by autism, super-sensitiveness, 
and frequ en tly  by  indifference, coildness or -dullness, are d iv ided  by  me in to  
4 sub-type's. They a-ref 1. s'chiizoth-ymic-s o f the m imosa type —  over-sensitive 
and dreatning; 2. psychasthenics -•— in c lin in g  to fears and complexes; 3, pa- 
rathym ics —  irr ita b le , suspicious, fanatical, m asterfu l; 4. hebethym ics —  
p lay ing  the fool, au tis tica l, stubborn.

A  th ird  type, in troduced by  Kretschmer h im self, is the viscous-epflep- 
lo itiaJ type  —  not nervous, psych ic  a lly  sluggish, -often- ibuirsLng o-ut w ith  
anger or (hatred.
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Conducting v e ry  extensive researches in, hysteria ,, in  the course of 
w h ich  I  exam ined 2 173 persons (hysterica l types and the ir fam ilies), I  se­
parated 543 persons, who underwent an anthropom etric, vegeta tive  and dha- 
rao te ro log ic  exam ination. These persons possessed tra its  w h ich  cou ld not 
be ascribed to the schiizotfhymical, cyc lo thym ica l o r viscous character. Later 
on I  found these tra its  w ith  severa l hundreds of sane persons, and I  came 
to the conclusion tha t they occur so often in  Poland, tha t we can separate 
them  in to  a new charactero log ica l type. M any representatives o f that type 
are to be fou nd  among Ita lians and Frenchmen, bu t v e ry  few  in  Germany, 
this is p robab ly  the reason w h y  Kretschm er d id  no t describe tha t type. This 
typ e  has been ca lled  skirta thym tica l b y  me (from  sk irtao  —  to jum p, to dance, 
and thym ás  —  the  tem peram ent), and i t  show's 3 fundamental) tra its : a .quick 
em otional in flam m ab ility , an im ag ina tive  a ttitude  towards life  endowed w ith  
„ le  geste d'un grand seigneur", -and a psych ic  resistance- in  bad tim es coupled 
•with fiiglh/t-heartedness in  times o f sulcceiss. A  pathofagiical he ighten ing o f tha t 
type w ith  a hys te rica l eharcter, is ca lled  b y  m e a sk irto to id , w ith  whom  ,,le- 
geste d'un grand seigneur" is ra the r theatrica l. In  m y  researches. I have ascer­
ta ined that 49°/o o f iskir to thymic® have shown d is tinc t som atic diispla sitie 
tra its. A  sk irto thym ic  has a changeable psychic tempo and a fluc tu a ting  
d isposition , and the characteristic s ty le  o f h is  life  consists in  us ing  „ le  geste 
d'un grand seigneur". H is movements are liv e ly ,  somtimes nervous, of a 
jum ping-dancing Wind. H e  is va in  and ligh t-hearted , gene ra lly  unpractica l, o ften 
soaring up in  the clouds, he is an in d iv id u a lis t who cannot hear any restra int. 
H is im ag ina tion  is rich-, he grasps th ings qu ick ly , iis f u l l  of good in tentions 
and good ideas, b u t lacks perseverance, H e  is mot conscientious, ne ithe r 
is he  ruthless, be  has a great deal of tolerance, m agnan im ity  and bravery. 
Fie does sympathize w ith  o ther people. H e becomes qu ite incalcu lable , when 
in  liova

Pure sk irto thym ica l types m ay in te n s ify  the crea tive  valuéis o f artists, 
m usicians and w rite rs . They, are ra the r dangerous in  the case o f po litic ians, 
because they m ay lead to  sho rt- lived  successes and risky , though s tr ik in g  
moves. In  the case of scientists, sk irto thym ics  are no t ve ry  productive , bu t 
they d isp lay bo th  w isdom  and p rac tica l imtediliigeimoe. Hum anists are predom i­
na ting  among them, abstract sciences being less accessible to them. S kirto- 
t.hym ical scientists w ith  an adm ix tu re  o f the schd-zothymical typ e  have the 
best qua lities perhaps. They are versatile , (but thorough, ¡both analysts and 
synthetisite, keen, b u t fu l l  of soaring thoughts.
CLINIC OF NEUROLOGY AND PSYCHIATRY, JAGELLONIAN UNIVERSITY, CRACOW

A  N E W  PAR TITIO N , Facts and V iew s, iis presented b y  th is  issue, fo llo w in g  
the separate ly summarized articles. Its chapters are: On the Jack o f Jurists in  
the reconstruction  of... .public la w  (some ip o rta n t p o lit ic a l re form s in  Poland 
seem to foe in troduced w ith o u t be ing discussed beforehand -by specialists and 
theoretic ians); More_ about atom ic energy  (being a discussion o f several 
artic les in  The Economist, Discovery, and other pub lica tions); The sc ien tific  
degrees and functions in U.S.S.R. (commenting the  differences between the
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nom enclature used in  Poland and U.S.S.R.); A  w ireless u n ive rs ity  arises 
(a conference was held by the w ireless directors in  K raków , representatives 
of science and pu b lic  au thorities be ing present; Ihe  Polish Broadcast w i l l  
d iffuse know ledge by  cycles o f lectures and make know n  the im portance 
and needs o f science and sc ien tific  methods and views).

_ A fte r th is  a chron ic le  o f sc ien tific  life  in. Poland: the ac tiv ities  of the 
Polish Society o f Economists, state H yg ien ic  Ins titu te ; accounts of the congres­
ses o f Polish preh istorians and o f the Polish Zoological Society; the descrip tion 
o i an e x h ib it io n  o f newer topographic maps from  the w o rld  over. A  re v ie w  
of the  Press fo llow s. Then come review s of English pub lica tions (The Scientific 
C ivil Service, Philosophy, Mind, British Medical Bulletin, Biology and Human 
Affairs) and a chronic le  o f science abroad.

Beginning w ith, the next number o f the Life o i Science, we shall inc lude  
a short rev iew  o f sc ien tific  l i fe  in  Poland in  the English language, besides 
the usual summaries of articles.

The E d ito r of the L ife  o f Science w ishes to o ffe r hi® best thanks to a li 
the English in s titu tio n s  and publications fo r  hav ing  consented to exchange 
the ir pe riod ica ls  fo r ours, as they are o f the greatest va lue to us, and th is  
is  at present the on ly  w ay to get them.

T he  a n n u a l fo re ig n  s u b s c r ip t io n  ra ie  is  4.00 D o lla rs .  

S u b s c r ip tio n s  and  a l l  o th e r c o m m u n ic a tio n s  s h o u ld  b e  a d d re s s e d  to  
T H E  E D IT O R , „Ż Y C IE  N A U K I “ , K R A K Ó W , S Z O P E N A  i ,  P O L A N D .

W e  beg fo re ig n  s u b s c rib e rs  n o t to  send  us the  s u b s c r ip t io n  ra te  
in  cash, b u t  o n ly  th e ir  address, as i t  w o u ld  be m o re  c o n v e n ie n t fo r  
us to  re c e iv e  fo re ig n  b o o k s  in  exch an ge . T h e ir  t i l le s  w o u ld  be a g ree d  
to  b y  la te r  co rre sp o n d e n ce . J
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W Y D A W N IC T W A  NADESŁANE

ACTA SOCIETATIS BOTANICORUM POLO- 
NIAE. Organ Polskiego Towarzystw Botani­
cznego. Kraików, Tom 17 (1946). Nr 1, 

BIOLOGY AND HUMAN AFFAIRS. Vol. U  
(1946), No. 3, Spring Term. British Social Hy­
giene Council. London.
BRITISH MEDICAL BULLETIN. Vol. 4 (1946). 
No. 1. (Radiobiology). Medical Department, 
The British Council. London.

CHOWANNA, . Czasopismo poświęcone współ­
czesnym zagadnieniom wychowania i humani­
styki. Rok 9 (1946). Zeszyt 1—2. Styczeń- 
luty. Wydawnictwo Instytutu Pedagogicznego 
w Katowicach.

CHROŃMY PRZYRODĘ OJCZYSTĄ. Tymczaso­
wy organ Państwowej Rady Ochrony Przyro-. 
dy. Rok I (1945), Nr. 1, wrzesień. Nr., 2— 4 

grudzień. Państwowd Rada Ochrony Przyrody, 
Kraków.
DISCOVERY. Magazine oi scientific progress. 
EditOT: William E. Dick. Vol. 7 (1946). No. 4, 
April. The Empire Press. Norwich.

THE ECONOMIST. Vol. 150 (1946). No. 5352, 
March 23rd — Nr, 5360, May IStih. The Eco­
nomist Newspaper Ltd. London.

HEALTH EDUCATION JOURNAL. Vol. 4 (1946) 
No. 2, April. Central Council for Health Edu­
cation, London.

THE LITERARY GUIDE and Rationalist Re­
view. Vol. 41 (1946). No. 3, March. No. 4, 
April. C. A. Watts and Co,, Ltd. London. 

M-SN (MONTHLY SCIENCE NEWS). Bulletin 
Mensuel d'informations scientifiques. No, 2, 
1946.
NOWA SZKOŁA. Redaktor: Teofil Wojeński. 
Komitet redakcyjny. Rok 2 (1946). Nr 1—2, 
styczeń-luty. Nr 3, marzec. Ministferstwo O- 
światy. Warszawa—Łódź.

PLANNING. A broadsheet issued by PEP 
(Political and Economic Planning) 1946. No. 
247, March 29 — No. 249, May 10.

POLSKI TYGODNIK LEKARSKI. Redagujó prof. 
dr Ludwik Paszkowski i (komitet redakcyjny. 
Rok 1 (1946)r Nr 1—18. Lekarski Instytut Nau- 
kowo-Wydawniczy. Warszawa.

PRZEGLĄD ORGANIZACJI. Miesięcznik po­
święcony organizacji życia gospodarczego i 
kierownictwa. Organ Instytutu Naukowego (Or­
ganizacji i Kierownictwa. Rok 16 (1946). Nr. 5, 
maj. Kraków.
PRZEGLĄD ZACHODNI. Miesięcznik. Redaguje 
Komitet. Rok 2 (1946). Nr 1, styczeń. Nr 2, 
luty. Nr 3, marzec. Instytut Zachodni. Po­
znań.
ROCZNIK POLSKIEJ AKADEMII UMIEJĘTNO­
ŚCI. Rok 1948/39. Str. 157. Kraków, 1945. Rok 
1939/1945. Str. 146. Kraków, 1946.
RZECZY CIEKAWE. Miesięcznik .popularno­
naukowy. Redaktor Maria Suszyńska.. Rok 1 
(1946), Nr l r styczeń. Nir 2, luty. Nr 3, ma­

rzec. Nr 4, kwiecień. Wydaje Centralna Po­
radnia Samokształcenia przy Ludowym 'Insty­
tucie Oświaty i Kultury, Warszawa.

SCIENCE COMMENT. Issued by the Science 
Department of the Britiish Council. Vol. 3 
(1945). No. 8, Septembetr—Gctober.

SCIENCE MUSEUM LLBRARY. We^kily List of 
Accessions to the Library, Nos. 766—770. 
September lst — 29th, 1945.

SPRAWOZDANIA z czynności i. posiedzeń 
Polskiej Akademii Umiejętności. Tom 45. — 
Wrzesień 1939 —  grudzień 1944. Nr zbioro­
wy. Tom 46 (1945). Nr 1—5, styczeń-maj 
Nr 6, czerwiec. N r 7, lipiec—wrzesień. Nr 8, 
październik. Nr 9, listopad.

ZYCIE GOSPODARCZE. Dwutygodnik, Rok 1 
(1946). Nr 8, 18 kwietnia. Nr 9, 9 maja. 
Katowice.

ŻYCIE SZKOŁY. Miesięcznik poświęcony or­
ganizacji wychowania i nauczania. Redaguje 
Komitet. Rok 1 (1946). Nr 2, luty. Nr 3—4, 
marzec-kwiecień. Spółdzielcza Księgarnia Na­
uczycielska, Toruń.


