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vi Dr. Virchow's Preface

Nothing was further from the speaker's
intention than any wish to disparage the great
services Tendered by Mr. Darwin to the
advancement of biological science, of which
no one has expressed more admiration than
himself. It was quite needless to give to the
German public a particular explanation of
those services, so fully are they known and
esteemed by every educated man in Germany,

On the other hand, it seemed to him high
time to utter an energetic protest against the
attempts that are made to proclaim the prob-
lems of research as actual facts, the opinions of
scientists as established science, and thereby to
set in a false light, before the eyes of the less
informed masses, not merely the methods of
science, but also its whole position in regard to
the intellectual life of men and nations,

With a few individual exceptions, this pro-

test has met with cordisl assent from German
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NOTE.

The following are the titles of the Papers referred
to by Dr. Virchow as read at the previous meet-
ings of the Association —

1. Professor Hxcrer .—
Ueber dis hewtige Entwickelungslohre tm Verhalinisse
sur Geswmmbwizsenachaft, * On the modern Theary
of Evolution in its relution to Science in general."—
Septemuber 18,

2. Professor NsoELL (—
Usher die  Schranben der naturwiscnschaftlicke
Erkenninizs.—" On  the tits of Knowledge in
the Natural Science. " —September 20,

8. Professor Kinns ;—
Ucber dic Umgesialtung der medecinischen dnsehamn-
gen in den loisten drei Juhrhunderien."—% O the
Transformation of our views of Medicine in the las

three centurivs.” —September 20,
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i Translator's Preface.

have been eagerly received by German teachers
and diseiples, whose theorizing habits of mind
have led them to rush to those conclusions
concerning the origin and development of
organic life, which are known also among
ourselves as the theories of “advanced” Dar-
winism, though going far beyond Mr. Darwin's
own doctrines. The extreme lengths to which
such conjectures have been pushed in Ger-
many are represented by the works of Pro-
fessor Hickel, of Jena, one of which has lately
been translated into English. In fact, as Dr.
Virchow has remarked in a letter to the trans-
lator, the speculations of Hickel are founded
rather on the ideas of Lamarck than on those
of Darwin.

In the more philosophic atmosphere of
Germany there seems to have been less eager-
ness, than has of late years been shown in

England, to obtrude such “ favourite fancies
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xii Translator's Preface.

* Having eontended that the Biblical account of this
planet’s croation has long boen demolished by geology,
Herr Hickel wondered that morphology should have
bean so slow to come forward and explain the origin
and diversity of the animal world. According to him,
the two principles of inheritance and adaptation
explain the development of the manifold existing
organisms from a single organie cell ; while, were
further argument needed to disprove supernatural
intervention, we have only to turn to the froquent
occurrence of undeveloped and useless organs in many
types of the animal world, to realize the truth, In this
way the Ureator is disposed of, not only as super-
fluous, but as a being who, if He existed, instoad of
being all-wise, wonld every now and then have eom-
mitted the indiscretion of attempting to create eyes
and wings which His power did not suffice to perfect.”
Then, passing on to the omnipotont cell constituting
the groundwork of animal bodios, he referred his
aundienco to cortain zoological enquiries proving the
possession of motion and sensibility, of percoption and
will, even by those primary organisms consisting of
but a single coll.

“ Everything being thus dependent upon the eell, the
lecturer at this stage became interested in the matter
forming this marvellous organism. The cell, then,
consists of matter called protoplasm, composed chiefly
of carbon, with an admixture of hydrogen, oxygen,
nitrogen, and sulphur. These component parts, pro-
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xiv Translator's Preface.

moderate elements present. It was folt that,
sceptically inclined as the nation and it
learned  professors might be, the majority
were hardly disposed to adopt the materialist
philosophy recommended to them as the only
teaching consistent with the rational en-
lightenment of the times.”

Accordingly, at the third meeting of the
Association, four days later, Dr, Virchow deli-
vered, and afterwards published, the Discourse,
of which a translation is offered in the follow-
ing pages,

The English reader should be made aware,
as indeed he will clearly see from the Dis-
course itself, that Professor Virchow came
forward, not as a champion of orthodoxy, but
simply to utter an emphatic protest against
the violence done to truth by claiming that
mere conjectures should be accepted and
taught as the very foundations of science, and
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xvi Translator's Preface.

orthodox partisanship, much less can any
reproach be cast on his competence to speak
with authority on the present state of the
evidenco respecting the theory of evolution
and the descent of man. The description
given of him as “a luminary of science” has
been more than confirmed to the present
writer by very high scientific opinion, formed
partly in his own lecture-room. We have been
told that, if he has one equal, he has certainly
no superior in his own department of science
throughout Europe.

In accordance with this character and re-
putation was the profound impression made
by Dr. Virchow’s discourse, not only on his
scientific audience, but throughout all Ger-
many. As the Prussian correspondent says:—
“The cautious distinetion he drew between
fact and conjecture went far to convince
the uninitiated that the production of man in
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xviii Transiator's Preface.

enhance the value of the Discourse to English
readers. Dr. Virchow has also revised the
proofs and expressed his approval of the

translation.
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The Freedom of Science in

when the intellectual destinies of these peoples
will have to be determined for a long time in
< their highest and most eritical points.

Gentlemen, it is not now for the first time that
I have had the opportunity, at such an assembly
as this, of raising a warning voice with regard
to those almost dramatic events which are
being accomplished in a neighbouring land. On
repeated oecasions, at the meeting of a congress
of naturalists, T have had oceasion to refer to
recent events beyond the Rhine, which, however
far they might appear to lLie from our provinee,
yet always come in the end to touch on the same
disputed ground, mnamely, to determine the
question now at issue—what weight modern
seience is to have in the modern state.

Let us be frank—we can probably be doubly
50 here—it is the question of Ultramontanism
and of Orthodoxy which agitates us ever more
and more. T ean truly say that I am awaiting
with real anxiety the events which will be ac-
complished among our neighbours during the
coming year. Here we can at this moment look
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4 The Freedom of Science in

venerated teacher, that ornament of the High
Sechool of Munich, was fated to die in exile,
in the same Bwiss canton in which TUlrich
von Hutten eclosed his life of trouble and
contention.

Gentlemen, the bitter exile which crushed
Oken in his last days, and left him to languish
and die far from the state to which he had
devoted the best powers of his life,—this exile
will remain the significant stamp of the age which
we have outlived and overcome. And so long
as a conference of German naturalists shall be
gathered, so long shall we gratefully remember
that this man bore to his dying day all the
signs of martyrdom,—so long shall we point to
him 15 one of those witnesses unto blood, who
have won fur us the battle of free enguiry in
Science.

To-day, gentlemen, in this our German land,
it is easy to speak of the freedom of science.
We are now in safety here, where, but a few
decades sinee, men were troubled with anxiety
lest suddenly some new revolution should bring

i
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6 The Freedom of Science in

as I can, no sufficient security that it will be so
for ever. T think, therefore, that we have not
only to exert ourselves to secure general support
for the moment, but I am of opinion that we are
bound also to ask ourselves what we have to do
in order to secure this position.
o Gentlemen, T will at onee tell you what I
should most desire to lay before you as the
chief result of my meditations, and what I
would here, above all, prove. I wonld desire,
in a word, to maintain that for ourselves we
have now nothing more to ask, but rather that
we have reached the point at which we must
especially impose on ourselves the task of making
it possible, through our moderation, through a
certain abnegation of fond fancies and personal
opinions, to escape the danger of subverting that
favourable feeling of the nation which we now
enjoy. My own opinion is, that we are actually
in danger of imperilling the fature through a
teo unbounded use of the freedom which exist-
ing eircumstances afford us; and I am anxious
to utter & warning against further progress in
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8 The Freedom of Seionce i

anticipation a set of propositions that have still
to be proved and whose reality has still to be
established, but which yet may in the meantime
be put forward, with a degree of probability, fur
the filling up of certain gaps in our knowledge.
We must not forget that there is a line of
demareation between the speculative provinee of
Seience and the domain which she has actually
won and fully settled, What is required of us
15, that this boundary shall be marked with
continually greater precision, not only occasion-
ally, but that in general it shall be so far fixed,
that every individual shall be always more and
more conscious where the boundary lies, and
how far he can demand of others the admission,
that what he teaches is the truth, This, gentle-
men, is the task at which we have to work amang
ourselpes,

The practical questions which are bound up
with this consideration are obvious. Tt is selfe
evident that for what we regard as certain
seientific truth we are bound to claim a full
reception into the treasury of the nation's know-
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10 The Freedom of Science in

hand, with their intellectual significance. If T
deliver to the nation an established truth of
science, which is certainly atfested and of
which there cannot remain the lenst doubt—if
I request every one to convines himself of the
certainty of this truth, to accept it for his own,
and make it a part of the substance of his
thought,—I assume, by necessary implication,
that his view of things in general must be har-
monized with this truth. Tvery essential
novelty of this sort must work some influence
on the whole system of human ideas, and on
[ the method of thought.

Let us take, for example, a case that Just now
presents itself, and contemplate the advances
made of late years in the knowledge of the
human eye, from the first days when the
various component parts of the eye were more
aceurately discovered by anatomy. These dif-
ferent parts, thus anatomieally distinguished,
were next subjected to microseopical investi-
gation, and their several purposes were proved.
From that time we have gradually come to
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12 The Frecdom of Science in

standing of our relations to the external world,
and for diseriminating more precisely the purely
mental part of vision from the part of it which
is purely phyvsical.

Thus a certain part of optical science, and,
at the same time, of physiology, is constructed
quite anew. Chemistry comes forward o take
its share in the investigation of problems with
which it has hitherto had no concern, namely,
in the highly important questions—What is
this purple colouring (Sehpwpur) ?  What
sort of a substance is it P Mow is it formed,
how destroyed ? how restored again P The
solution of these questions cannot fail to lay
open a new province of research : we may hope
soon to make fresh progress in the department
of technical photography, and to learn how to
obtain coloured photograms.

|77 Thus do we make mingled advances, half
within the intellectual, and half within the
physical region. And therefore it is that T
say, with every real advance in the knowledgo
of nature, there must needs be o number of
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14 The Frecdom of Science in

the schools to lead? In what divection are
they to work ? While natural science demands,
while we have all for years urged the claim,
that we should gain an influence over the
schools; while wo require that the knowledge
of nature should be admitted in a greater
measure info the regular course of teaching,
that this fruitful material should be presented
betimes to the youthful mind as the ground-
work of new views; so assuredly we must also
confess it to be high time that we should our-
selves come to an understanding as to what we
ean, and what we wi! demand.

When Dr. Hiickel says that it is 2 question
for the educators, whether the theory of evolution
(die Descendenztheoric)® should be at once laid
down as the basis of instruction, and the proto-
plastic soul (die Plastidui-Seele) + be assumed as

* We add Professor Virchow's own word, which is the
term by Dr. Hiickel, to guard ngaingt any misunder-
standing of the extent to which his remarks apply to the
evolution theory ns o whole, L,

T As to the precise monning of the torm Plastidil, ses thie
mote on p. 29,




uogaq e oy Funynd “Les a6 ‘st

a.....p.Sﬁ:uu S[0TM 0T} Ul SpBNL AT
SMALA MO WOIM souvape Juviodun jsom puw
gsoquaad oy Jo UONEIIMTITGD BT} I0JE00pa N}
J0 WOBALSTD BT} 0 aswe] 0 J0 ‘(11 [Eo Apims
Avw T) woymoase © (oS JNOGU S[OOYRS MO W
sauaps peap v doay o) ejqussed oq 31 pmos MO
4 S[00T[08 1IN0 JO SUWDIRE 1) ojuL E.,_:ﬂo_g:Eu 81
ut pajaodun aq jou pmoys—

1Sjar s o 08
B TIIO} 03 ST TOIQ4 JO JnsaL panp afj—* 2210y
Arouonnjosar gyopduo v sp punm spue Livas
o oy sdep yowpa—Yuomomn ons Jo eungoop
B B} S[EAIOU0D B 1 PNOD MOP] i v
A1} our PAOTPOIJUT B PINOTYS J1 U} ‘wWiep Lus
~SO09M B ST 11 AT} ‘PUBIISD JETUL 0M TATE ‘a1 0F n
BOTINESD T.“_u_n__-mH I s _.JE.HO: BB §1 _n._._.:..._m- :o._....._.__
=0AD a1 -.3:...4._ j8 mﬂ—.e_.__.mh_a..mv o3 Jo #DE&O}&I
ut ‘wnormdo Lm ur ‘st s—: uoywioumal snoouw)
-uods o3 “topany (s ‘Svn ‘wopSury smeSio oy
JO EOSSE[D JS9MO] 0T} 0} SOBL WWIINT] a1 Jo mBuo
B1[} 3Ouq D9BI} 0 §1 JAT[OVI] AT} INpjOTM—: .mﬂ,ﬂ_n
pengunds Sumeoucs swapt (v jo usyupuncy o

S1 VIS UALIPOT Y[




16 The Freedom of Science in

Yes, gentlemen, this would be an sct of re-
signation of the bardest kind, and, in fact, it
would never be carried out in practice. Every
schoolmaster who aceepted this doetrine would
teach it, however unintentionally. How could
it be otherwise? He must play the complete
hypoerite, he must most artificially lay aside his
own knowledge for the time, if he would not
betray the fuct that he acknowledges and firmly
holds the evolution theory, and that he kuows
exaetly how man comes into being and whence
he is derived. If he does not also know
whither man goes, he would at least claim to
know exactly how the progressive series had
been developed in the course of ages! T say,
therefore, that even if we did not demand the
introduction of the evolution theory into the
plan of the schools, it would come in of itself,

We should not however forget that what we
utter here, perhaps still with a certain degree of
modest reserve, will be carried furfher by the
world without, with a thousandfold increasing
confidence.  For example, I once advanced the
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18 The Freedom of Science in

about in the celestial space and there play a part
like that of the cells in our body !

I cannot say that those who made this per-
version were mere stark fools and idiots. On
the contrary, I have derived the impression from
some of their expositions, that many—who were
in themselves educated men, who had studied
much, and had at last applied themselves to the
problems of astronomy—could not conceive that
the design*® of celestial phenomena could have
been established in any other way than the
design of the human organisation; so that at
last, in order to obtain a consistent view, they
came to assume that the heaven must also be an
organism—nay, that the whole world must be a
regularly constituted organism, in which no other
principle could have any force but the prineiple
of the cell! T cite this only to show the form
which scientific doctrines take in the outer world,
how the *“theory " expands, how our proposi-

* Zwecknuissigleit, “fitness” or “adaptation™ to n pur-
pose ; the ** teleagy,” which in a bye-word for the contempt
of * advanced * evolutionists, —Te.
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20  The Freedome of Science in

could not dare to feel any seruple about intro-
ducing it into our actual life, so as not only to
communicate it to every educated man, but to
impart it to every child, to make it the founda-
tion of our whole ideas of the world, of society,
and the Btate, and to base upon it our whole
system of education. This I hold to be a
necessity.

In saying this, I do not shrink from the
reproach which, to my astonishment, during my
absence in Russia, has caused a great sensation
in my Prussian fatherland—the reproach of half-
knowledge. It is remarkable that one of our
so-called Liberal journals has started the ques-
tion, whether the great mischiefs of these times
—and Socialism in particular—have not sprung
from half-knowledge. With respect to this I 1
may well affirm, here in the very midst of the
conference of students of nature, that all human
knowledge is but fragmentary. All of us who
call ourselves students of nature possess only
portions of natural science. Nome of us can
come here and with equal accuracy represent
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22 The Freedom of Science in

o means eompetent at onee fo take my place
in o conference of chemists and to discuss modern
chemistry in all its bearings. Nevertheless, I
am qualified, with some little time, to bring up
my knowledge to such a state, that T should find
no new discovery in chemistry to be ineompre-
hensible. But T am obliged to work up this
knowledge anew for each oeccasion. I do not
possess it already, and if T want to use it T must
first obtain it. That which is my accomplish-
ment is just the knowledge of my ignorance.
The most important thing is, that I know exactly
what I do not understand in chemistry. Did I
not possess that knowledge, T should be always
oscillating hither and thither. But since, a5 I

_believe, 1 know pretty exactly what I do not
know, I am prepared to say to myself, whenever

~L.am obliged to enter on a field hitherto closed
to_me, “ Now you must begin to learn; now
you must study anew ; now you must behave as
one who is just entering upon this seience.”

" The great error, which still keeps its hold

even on many educated men, consists in their
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24 The Freedom of Science in

that plastidules are composed of carbon, hydro-
gen, oxygen, and nitrogen, and are endowed
with a special soul ; which eoul is the product
or sum of the forees which the chemical atoms
possess.”  To be sure this is possible. I cannot
form an exact judgment about it. It is one of
the positions which are for me still unapproach-
able. T feel like a sailor who puts forth into
an abyss, the extent of which he eannot see.
But T must plainly say that, so long as no one
can define for me the properties of carbon,
hydrogen, oxygen, and nitrogen, in such a way
that I can conceive how from the sum of them
a soul arises, so long am T unable to admit that
we should be at all justified in importing the
“ plastidulic soul " into the course of our educa-
tion, or in requiring every educated man to re-
ceive it as scientific truth, so as to argue from it
as a logieal premiss, and to found his whole view
of the world upon it. This wo really cannot de-
mand.  On the contrary, I am of opinion that,
before we designate such hypotheses as the voice
of science, before we say, *This is modern

Big
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26 The Freedom of Science in

doctrine of confagivm animatum ; the view,
namely, that the econtagion of diseases is effected
by living beings, and that these beings are the
primary germs of disease. The doctrine of con-
tagium animatum is lost in)the darkness of the
Middle Ages. We bave received this name
from our forefathers; and it already appears
distinetly in the 16th century. We possess
several works of that time, which put forward
contagium animafum as a scientific doctrine,
with the same confidence, with the same sort of
proof, with which the *plastidulic soul * is now
set forth.

Nevertheless no one was able, thronghout
a long time, to discover these living germs of
disease. The 16th ecentury did not find them,
nor did the 17th, nor the 18th. At last, in the
19th century, we have begun, little by little,
really to find contagia animata. Both Zoology
and Botany have made their contributions to the
discovery. We have come to know of animals
and plants which produce contagions; and a
certain part of the doetrine of contagion has
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28 The Freedom of Science in

Nay, gentlemen, T am willing to admit that this
conception has very great probability in its
favour. Even those enquirers, who during the
interval referred to did not go so far as to hold
contagions and minsmata fo be really living
beings, yet always said that they were very
nearly allied to living beings, that they had
properties which we only see elsewhers in
living beings—they propagate, they multiply,
they generate under special conditions; they
seem like bodies really organie. Nevertheless,
in spite of all this, they have rightly waited
until evidenee of the infecting organisms was
furnished. And thus now also, prudence en-
joins reserve.

We should not forget that the history of our
sciences exhibits a great number of facts which
teach us that very elosely related phenomena
may be produced in very different ways. When
fermentation was traced to a species of fungus,
when it was discovered that fermentation de-
pends on the development of this particular
fungus, it was certainly a very obvious step, to
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30 The Freedom of Science in

muting starch and gum into sugar in the
shortest time, and when, every time that we eat
bread, this new production of *sweet” bread is
effected in our mouth, no fungus has any share
in the process, no organized ferment; but there
are chemical substances which accomplish the
transformation of the material, in a way
precisely similar to what takes place in the
interior of a fungus. Thus we sce that two
nearly allied processes—the one in the interior
of a yeast-fungus, the other in fhe human
digestive system—are carried on in different
ways : the similar process, in the one case, de-
pends on a particular vegetable organism; in
the other case it is effected without anything of
the kind, simply by means of free fluids,

I should esteem it a great misfortune if men
of science were unwilling to proceed in a similar
manuer to that which has been followed in this
case; namely, to enquire whether the sUppOsE-
tion, which any one makes, the ides which he
has formed to himself, and which may be
highly probable, is also really true—swhether it
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22 The Freedom of Science in

symptoms which follow a snake's bite in the
human body take place in consequence of the
invasion of the body by fungi, which produce
changes in the varions organs. In fact we know
certain processes, such, for example, as seph-
themia (a kind of blood-poisoning), which show
phenomena exactly similar; and it is indis-
putable that certain forms of poisoning by a
snake's bite and certain forms of septic infec-
tion are as like as one egg is to another, And
yet we have not the least ground for supposing
the intrusion of fungi in the case of the snake’s
bite, while on the contrary we recognise such an
intrusion in the septic diseases.

The history of our natural science furnishes
many examples, which should induce us more
and more to confine the application of our
theories to the province within which we can
really muke them good, and not to advance so
far on the path of induction, as forthwith to give
an unmeasured extension to propositions which
are proved for one or a few cases. Nowhere is
the necessity of such a limitation more con-
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34 The Freedom of Science in

organic world. It is in harmony with that
tendeney to generalization which is so natural
to man, that it has found its place in the
speculations of various peoples up to the most
venerable antiquity. We feel it an undeniable
necessity, not to sever the organic world from the
whale, as if it were something disjoined from that
whole, but rather to establish firmly its connee-
tion with the whole. In this sense theve is some-
thing soothing in being able to say that the group
of atoms, Carbon and Company—(this phrase
is, perhaps, rather too brief, but still correat,
innsmuch as carbon is probably the essential
element)—that this firm of Carbon and Co. has
at some time or other dissolved partnership from
the ecommon carbon, and founded under special
conditions the first plastidule, and that they still
continue to establish new branch companies.®
But in opposition to this it must be emphati-

cally stated, that all really scientific knowledge

* The word used here (grinden) cantains a humorous
allusion to the ** founders " of joint-stock com panies, who are
s much a bye-word in Germany as our ** promoters,"—Th.
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36 The Freedom of Science in

of new ways in.which the propagation of differ-
ent kinds of living beings is effected and new
individuals are produced—such as simple fission,
germination, and alternation of generations. All
these discoveries are additions to our knowledge

which have led us to abandon that simple formula
for the procreation of living beings. In the place
of that simple theory we have admitted several
theories of the process, We have now no longer
one simple formula by which to make clear to
every one, for all ime, how a new animal being
has its origin,

The generatio mguiroea, too, which has been
so often contested and so often contradicted, is
nevertheless always meeting us afresh. To be
sure, we know not a single positice faet to prove
that a generatio @guivoca has ever been made,
that there ever has been a case of procreation
in this way, that inorganic masses—such as the
firm of Carbon and Co.—have ever spontane-
ously developed themselves into organic masses.
Nevertheless, I grant that, if any one i defer-
wmined to form for himself an idea of how the first
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38 The Frecdom of Science in

indeed is sometimes very necessary. We have

always the weapons in ourselves, as well as
ready nt hand, to fight against every unjustified
hypothesis, i

I am obliged then, T say, to acknowledge
the theoretical correctness of such a formula.
Whoever will have a formula, whoever says—*T
have absolute need of a formula; T must make
all clear to myself; I am resolved to have a
consistent view of the universe;”—he must
assume either a generatio wquiveca or creation :
there remains for him nothing else. If we
would speak frankly, we must admit that
naturalists may well have some little sympathy
for the generatio @quiveca. If it were capable
of proof, it would indeed be beautiful ! But, we
must acknowledge, it has not yet been proved,
The proofs of it are still wanting, If, how-
ever, any proof should be suceessful, wo would
give in our adhesion.  Dut even then it must first
be settled to what extent the gemeratio mgquirocs
is npdmissible. We should have to proceed
quietly to the investigation; for no one would
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40 The Freedom of Science in

nor our hypothesis as a doctrine : this is inad-
missible. As, in the course of the theories of
evolution, it has been found much safer, much
more fruitful in results, much more in harmony
with the progress of aceredited science, to disseet
the original simple doctrine part by part, so
must we proceed also in this case, first of all to
keep apart things organie and inorganie, accord-
ing to the old and familiar method of analysis,
and not to put them together prematurely.
Nothing, gentlemen, has been more hazard-
ous in the natural sciences, nothing has more
damaged their progress and their place in the
esteem of the people of all countries, than a
premature synthesis. In making this emphatie
statement I may cite, as an example, how our
founder, Oken, has suffered in the opinion, not
only of his contemporaries, but also of the suc-
ceeding generation, because he was one of those
who have given synthesis a wider scope in their
ideas than a more severe method would have
allowed,
Gentlemen, let us not fail to profit by the




“feu “fuvm w jem—omyen jo syuApMS [ Jo
uonytpued aadoad o1y st oSpaymowy-jey ‘evidap
uepe) B our et Surdes wogySu sea 7 T
"9RIPATUN 9T} JO Wjeds afoym v waty uo dn
PImd 03 potsis oa J1 v ‘uonumaads puw Laoa1y
2191 g0 saay1pa amo ‘sosariodiy ano o sousurmosd
yons 0a1d o} uwoneydmoy oty pumsyitm Apuiy
jsmur am ‘[[v Jo N0udje oY) WO WD Ino g
~UTBUL 0} YSL4. oAk JU ey Sumwavs oy feme Lires
1 eoustadxo ous wosy |, 4 efpapmouy perouad
mo jo jaud pesiuSooar B puw uoywanpa jo goal
~ns o1} wroy pmoys Suijovey mof ey puum
-0p nod uwd Mot AN B Mossou-0) st ‘Lup-oj
1 (oo nok gompa ‘ougeop anok fsans aymb
jou aau saappsmod mof ‘qy,, ‘soqovoidor ey
O] YUol] UAYJ, ‘80us ul yjwy oso] Auwewm
‘sommapua) Jonpp pus [enusssd s ur onodsap
pue M4 9q 0} PADACOSID 10 ‘SuoEpUnO)
KL1oa sy wr Aynup oq 0 poscad—rtoouwydason
pstoamm  Surumep pue ‘oaywsod ‘poysiqugse
‘WBe0 S8 WANY 0 PAIIYXS UGS EVY TOULM
—omgoop v 998 anqnd oyy uoga juyy jeSiof
jou sn jaf { gepingun quead juyy jo cousmadxa

1t YIS UAIPOFY Y T




42 The Freedom of Science in

perhaps in most collateral branches even of
their own science they are but half-informed ;—
and in adding that the true student of nature is
distinguished by this quality, that he is quite
clear as to the boundary between his kmowledge
and his ignorance;—if all this is true, gentlemen,
of ourselves, you see plainly that in our relation
to the general public also we must limit our
claims to the demand, that that alone shall be
received into the publie teaching which each
several enguirer ean certify in his own line and
department of learning to be truth ascertained
and common to all,

In thus eircumseribing our knowledge, we
have above all things to remember, that what are
commonly called the Natural Sciences are made
up, like all other wuaiﬁ_wﬁ in the world, of
three entirely different parts. Though the dis-
tinetion is commonly drawn only between objee-
tive and subjective knowledge, we nevertheless
still find a kind of middle provinee, namely,
that of faith, which assuredly has its place in
science also, though here it is applied to other
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44 The Freedom of Science in

consequently it transfers the method which it
follows in one domain to all the rest,

But we must always be clear upon this point,
how far each of the tendencies now deseribed pro-
ceeds, in the several domains of knowledge. Thus,
for example, in the sphere of the Church—for it
is easier to explain the matter in this case—wo
have the distinctive dogma, or what is called
positive faith, of which T need not speak. But
every Church has also its special historical side.
It declares: “This has happened ; this has
taken place; this has come to pass.”  This his-
torical truth is not merely taught simply as a
tradition, but it presents itself in the garb of
objective truth supported by definite proofs,
This is the case with the Christian religion, as
well as with the Turkish, the Jewish, or the
Buddhist.

Beside this we have on the other hand, in a
certain measure, the left wing, where subjec-
tivism has free play: there are the dreams of
the individual ; there we find the visions and
hallucinations of each several mind—stimulated
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46 The Frecdom of Science in

that mainly at the expense of the dogmatic
current.  In fact, we have only to consider the
fulness of those natural sciences which have
come to perfection since the end of the last
century, to see what an incredible revolution has
taken place.

In no science is this so visible as in Medicine;
because that is the only science which has had
a continuous history of near upon $000 years,*
We are in a sense the patriarchs of science,
inasmuch as we have followed the dogmatic
current for the longest time. This was so strong,
that even the Catholic Church in the early
Middle Ages took it for her consort, and the
heathen Galen appeared to the common view
like a Father of the Church; nay, if we read
the early medieval poems, we find him often
actually in the character of a Father,

The dogmatic age of medicine lasted to the
time of the Reformation. Vesalius and Para-
celsus appeared as contemporaries with Luther,

* The monumental records of Egypt extend the history
of medicine for at least 2000 yoars more,—Tk,

—_———

L]
LY
B firy
I
=

o,




“n[oAmy ouarg e Jo uAM UL MeIpatmmI ap
19pun ‘owy Iy 4y smad £u240s Jo osmon
B ur powaopsueay Legardmos 23 sBY vanAwa
ano ey poy AM—oumrpamr m qurod-Fupwmg
Jead g SULIOT QT auwak o@ ey ‘swadduy
% 3 2—Lvp-0} jo oamomad oy A gggy Jo
aopoead Tearpow o) avdwoo om w4 say
sopemoddiry ey Spodocud s fep quasoxd
91 Jo uwmomiyd [P ¢ gu Jurdes w O
-affuxa OlquPpEuY oq pmos AI9T) Jswap gy
001 L1904 31 03 poyupIunL g B st pogyom
S vy pws aq Aom  dep-oy,  -pasus
diom pawfvun oq prnoo Hurggon geqy qumaad
-l pur pypexs og Smpy v s Jo uaxods s
SUM poygour aquereeddipy oy oS srvag Ay,
i PEoM oy yo Liopd arp
Leav sossud og “wynaduion oy aop o st Lum
~Iqua oy £aaa v Luo gsup qu 111 “1omodren pup
ToMoLvy L[snunuoo OW09q sy I yuseyxs
ot} @outs Lmyuso Fuipossons Lrass U Punsp
AoLwu v Lo 31 701 puv ‘esinos sitdn paurmep
“wwSop yo wwoxys 1 oqur sopd osoup Loy, uar
N9 0y J0ap 03 sydugye 51y o) opewr pus
e ————— NS
(44 YIS waspoyy ay r

AR W e S8 G cad oad

=

amomom owom

1




48  The Freedom of Science in

tion, the great Parisian school was formed ; and
we must give honour to the genius of our neigh-
bours, that they were able at one stroke to
diseover the principles of an entirely new science,
If we now see medicine developing itself in the
greater breadth of objective knowledge, we
must never forget that the French were the
pioneers, as the Germans were in the Middle
Ages.

I have wished thus to show you briefly, from
the example of our own science, how the methods
and the fund of knowledge have been trams-
formed. I am convinced that in Medicine, at the
end of this cenfury, no more than a narrow pipe
will be left for the last weak waters of the dog-
matic stream to run their course,—a sort of
‘drainage.” In the coming age, the objective
current will probably have quite absorbed the
dogmatie.

Probably, too, the subjective current will still
exist beside it. Then also, probably, many an
individual will be dreaming his fair dreams.
The province of objective facts in Medicine, large
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s0  The Freedom of Science in

the subjective spirit. Every year I am eon-
tinually secing afresh that T myself, on the very
points where I thought I had become entirely
objective, have still always retained a large por-
tion of subjective ideas. I do not gosofar as to
make from human nature the impossible demand,
that everyone should express himself without a
subjective vein of thought; but I do say that
we must set ourselves the task, to put forth in
the first place what is properly actual know-
ledge, and whenever we go beyond this we must
always say to the learners, ** Observe that this
is not proved, but it is my opinion, my idea, my
theory, my speculation.”

But we can only take this course with
those who are already advanced, who are
already cultivated. We cannot earry the same
mothod into the schools for the people: we
cannot say to every peasant child,—“This is
actual; this is known; and that 13 only sup-
posed.” On the contrary, what wa know and
what we only suppose blend themselves, as a

general rule, so completely into a single picture,
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52 The Freedom of Seience in

only be extended from animals to plants, but
that we should finally pass over from the organic
to the inorganie world with our conceptions of
the nature of mental operations.

This mode of thinking, which has its repre-
sentatives among great philosophers, is in itself
very natural. If any one insists on bringing
the operations of the mind into conneetion with
the other processes of the universe, he is of neces-
sity led, in the first place, to extend the psyehical
phenomens, which are observed in man and in
the most highly organized vertebrate animals,
to the lower and ever lower forms of animal
life: next, the plants also obtain their soul:
further, the cell is endowed with sensation and
thought : and, finally, the transition is made to
the chemical atoms, which hate or love, seck or
fly from one another.

This is all very fine and admirable, and may
ultimately perhaps prove true, It is possibie. But,
meanwhile, have we really any need P—are we
bound by any positive scientific necessity —to
extend the provinee of mental operations beyond
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54  The Freedom of Science in

rather is it our business to keep them striofly to
the limits within which we actually perecive them.
And, as T have all along laid stress upon this—
that we should not seek, in the fisst place, the
transition of the inorganic into the organie, but
rather first fix the confrast between the inorganie
and the organic, and direct our studies to this
contrast,—so do I also maintain that this is the
only way of progress; and T have the firmest
conviction that we shall make no advance, un-
less we fix the provinee of mental processes at
those limits within which mental phenomena
actually present themselves to us, and unless
we refrain from supposing mental phenomena
where they may indeed passibiy take place, but
where we perceive no visible, andible, tangible, in
a word, no sensible phenomens, which could be
designated as intellectual.

For us, beyond all doubt, the sum total of
peychical phenomena is inseparably connected
with certain animals, not with the whole world
of organie being, nay, not even with all animals
in gemeral: this T unhesitatingly assert. We
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56 The Freedom of Science in

seavel for. The objects of our research are ex-
presseid as problems (or hypotheses). We need
not keep them to ourselves; we are ready to
communicate them to all the world and say,
“There is the problem ; that is what we strive
for:"™ just as Columbus, when he set sail to
discover India, made no absolute secret of his
object—though he ended by discovering, rot
India, but Ameriea. Even so does it not infre-
quently befal us.  We set out with the aim of
proving a definite problem, which we propose to
ourselves as eertain, and in the end we find out
quite a different one, of which we had had no
conception. The investigation of such problems,
in which the whole nation may be inferested,
cannot be restricted to any one. This is Freadom
of Enquiry. But the problem (or hypothesis)
is mot, without further debate, to be made a
dactrine. In our teaching, we must keep to that
lesser but still large province, which we have
really mastered.

Gentlemen, I am persuaded that only by such
resignation, imposed by us on ourselves and
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of nature who are not of opinion that man stands
in some connection with the rest of the animal
kingdom, and that such a connection may
possibly be discovered, if not with the apes, yet
perhaps, as Dr. Voor now supposes, at some
other point. I freely acknowledge that this is a
desideratum in science. I am quite prepared for
such a result, and I should neither be surprised
nor astonished if the proof were produced that
man had ancestors among other vertebrate
animals. Youare aware that I am now epecially
engaged in the study of anthropology, but
T am bound tfo declare that every positive
advance which we have made in the pro-
vinee of pre-historic anthropology has actually
removed us further from the proof of such a
connection.

Anthropology is at present occupied with the
question of fossil man. We have gone back
from the man of the present period of ereation”
into the quaternary age, the time respecting
which Cuvier still maintained most distinetly
that, speaking generally, man did not yet exist.
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60  The Frecdom of Science in

provisionally to the quaternary man, whom we
really find. When we study this fossil man of
the quaternary period, who must, of course, have
stood eomparatively near to our primitive ances-
tors in the order of descent, or rather of ascent,
we always find a Man, just such as men are now.

As recently as ten years ago, whenever a skull
was found in a peat bog, or in pile dwellings,
or in ancient eaves, people fancied they saw in it
a wonderful token of an inferior state, still quite
undeveloped. They smelt out the very seent of
the ape: only this has eontinually been more and
more lost. The old troglodytes, pile-villagers,
and bog-people, prove to be quite a respectable
society. They have heads so large, that many
a living person would be only too happy to
possess such.  Our French neighbours, indeed,
have warned us against inferring too much from
these big heads. It may have been that their
contents were not merely nerve-substance, but
that the ancient brains may have had more
interstitial tissue than is now usual, and that,
in spite of the size of the brain, their nerve-
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62 The Freedom of Science i

But one thing T must say—that not a single
fossil skull of an ape or of an “ape-man’ has
yet been found that could really have belonged
to a human being. Every addition to the amount
of objects, which we have obtained as materials
for discussion, has removed us further from the
hypothesis propounded. At the same time, we
cannot entirely set aside the consideration, that
the men of the tertiary period may perhaps have
lived only on a particular part of the earth. This
might be just as possible as in the case of the
remarkable discovery made of late years in
North America, that the fossil ancestors of our
horses are found in regions where the horse
itself has long since entirely disappeared. When
America was diseovered, it was generally horse-
less. TIn the region where the ancestors of our
horses lived, there was not a living horse to be
found.  Just so it may be, that the tertiary
man once existed in Greenland or Lemuria,*

* A term invented by Mr. Philip Seclater, to deseribe a
hypothetical continent, of whie Modagasear and the Mas-
earine islunds are supposed remainder. —Ti,
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64  The Freedom of Science in

greatest possible care that all the merely induc-
tive generalizations which he makes, all his
extended conclusions according to the laws of
analogy—however obvious they may seem—be
printed in smaller type under the text, and
that in the fext itself he put nothing but what
is really objective truth.

Thus, gentlemen, we might surely hope to
gain an ever enlarging circle of adherents, to
obtain an ever greater number of fellow-workers,
to see the educated public take a further in-
terest in sctence, with those froitful results which
have already been witnessed in many of its do-
mains. Or else, gentlemen, I fear that we shall
over-estimate our power. With perfeet trnth
did Bacon say of old, * Scienlic est potentia.”
But he also defined that knowledge; and the
knowledge he meant was not speculative know-
ledge, not the knowledge of hypotheses, but it
| was objective and actual knowledge.

Gentlemen, I think we should be abusing our
power, we should be imperilling our power,
unless in our teaching we restriet ourselves to
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