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INTRODUCTION

THE record of men and of movements, History teaches us the

growth and development of ideas. Our civilization is the final
expressionof the two great master-thoughtsof the race. Seeking
an explanation of the pressingphenomenaof life, man has peopled
the world with spiritual beings to whom he has assignedbenign
or malign influences, to be invoked or propitiated. To the great
'uncharted region' (Gilbert Murray) with its mysteries, his religions
offer a guide ; and through ' a belief in spiritual beings ' (Tylor's
definition of religion) he has built an altar of righteousness in his
heart. The birth of the other dominant idea, long delayed, is
comparatively recent. ' The discovery of things as they really
are
' (Plato) by a study of nature was the great gift of the Greeks.
Knowledge, scientia, knowledge of things we see,patiently acquired
by searching out the secrets of nature, is the basis of our material
civilization. The true and lawful goal of the sciences,seen dimly
and so expressed by Bacon, is the acquisition of new powers by
new discoveries-that goal has been reached. Niagara has been
harnessed, and man's dominion

has extended from earth and sea

to the air. The progress of physics and of chemistry has revolu-

tionized man's ways and works, while the new biology has changed
his mental

outlook.

The greater part of this progresshas taken place within the
memory of those living, and the mass of scientific work has accu-

mulated at such a rate that specialism has become inevitable.
While this has the obvious advantage resulting from a division

of labour, there is the penalty of a narrowedhorizon,and groups
of menwork side by sidewhoselanguageis unintelligibleto each
other.

Here is wherethe historiancomesin, with two definite objects,
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teachingthe method by which the knowledgehas been gained,
the evolution of the subject, and correlating the innumerable
subdivisionsin a philosophy at once,in Plato's words, a science
in itself aswell as of other sciences. For example,the student of
physics may know Crookes's tubes and their relation to Rontgen,
but he cannot have a true conception of the atomic theory without
a knowledge of Democritus; and the exponent of Madame Curie
and of Sir J. J. Thomson will find his happiest illustrations from
the writings of Lucretius. It is unfortunate that the progress of
science makes useless the very works that made progress possible;
and the student is too apt to think that because useless now they
have

never

been

of value.

The need of a comprehensive study of the methods of science
is now widely recognized, and to recognize this need important
Journals have been started, notably Isis, published by our Belgian

colleague George Sarton, interrupted, temporarily we hope, by
the war;

and Scientia,

an International

Synthesis published by our Italian Allies.

Review

of Scientific

The numerous good

histories of science issued within the past few years bear witness to

a real demand for a wider knowledge of the methods by which
the present status has been reached. Among works from which
the student may get a proper outlook on the whole question may
be mentioned Dannemann's Die Naturwissenschaften in Hirer
Entwicklung und in ihrem Zusammenhange,Bd. IV ; De la Meihode

dans lesSciences,edited by Felix Thomas (Paris: Alcan); Marvin's
Living Past, 3rd ed. (Clarendon Press, 1917) ; and Libby's Introduction to the History of Science(Houghton Miftlin & Co., 1917).
This volume of Essaysis the outcome of a quiet movement on

the part of a few Oxford students to stimulate a study of the
history of science. Shortly after his appointment to the Philip
Walker Studentship, Dr. Charles Singer (of Magdalen College)
obtained leave from Bodley's Librarian and the Curators to have

a bay in the RadcliffeCameraset apart for researchwork in the
history of scienceand a safeinstalled to hold manuscripts; and
(with Mrs. Singer)offered£100a year for five years to provide
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the necessary
fittings,and specialbooksnot alreadyin the
Library. Theworksrelatingto thesubjecthavebeencollected
in the room, the objects of which are :

First,to placeat thedisposal
of thegeneral
studenta collection
that will enablehim to acquirea knowledgeof the development
of science and scientific conceptions.

Secondly,
to assistthespecialstudentin research
: (a)by placing
him in relationshipwith investigationsalready undertaken; (b)

by collectinginformationon the sourcesand accessibilityof his
material; and (c) by providing him with facilities to work up his
material.

In spite of the absenceof Dr. Singeron military duty for the
greaterpart of the time, the work has been carried on with conspicuoussuccess,to use the words of Bodley's Librarian. Ten
specialstudents have used the room. ProfessorKamsay Wright
has made a study of an interesting Persian medical manuscript.
Professor William Libby, of Pittsburg, during the session of
1915-16, used the room in the preparation of his admirable
History of Science just issued. Dr. E. T. Withington, the well- v

known medical historian, is making a special study of the
old

Greek

Dictionary.

writers

for

the

new

edition

of

Liddell

and

Scott's

Miss Mildred Westland has helped Dr. Singer

with the Italian medical manuscripts. Mr. Reuben Levy has
worked at the Arabic medical manuscripts of Moses Maimonides.

Mrs.Jenkinsonis engaged
on a study of early medicineand magic.
Dr. J. L. E. Dreyer,the distinguishedhistorianof Astronomy,has
used the room in connexion with the preparation of the Opera

Omnia of Tycho Brahe. Miss Joan Evans is engagedupon a

research
on mediaeval
lapidaries.Mrs.Singerhasbeguna study
of the Englishmedicalmanuscripts,with a view to a complete
catalogue. How important this is may be judged from the first

instalmentof her work dealingwith the plaguemanuscriptsin

theBritishMuseum.With rareenthusiasm
andenergyDr. Singer
hashimselfdonea greatdealof valuablework,andhasproved
an intellectualfermentworkingfar beyondthe confinesof Oxford.
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I have myselffound the science
history roomof the greatest
convenience,
and it is most helpful to have easyaccesson the
shelvesto a largecollectionof worksonthe subject. Had thewar
not interfered,we had hopedto start a Journalof theHistory and
Method of Scienceand to organize a summer school for special
students-hopes we may perhapsseerealizedin happier days.
Meanwhile, this volume of essays(most of which were in course
of preparation when war was declared) is issued as a ballon d'essai.
WILLIAM

OSLER.
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INTRODUCTION

IN attempting to interpret the views of Hildegard on scientific

subjects,certain specialdifficulties presentthemselves. First is
the confusion arising from the writings to which her name has
been erroneously attached. To obtain a true view of the scope
of her work, it is necessaryto discuss the authenticity of some of
the material before us. A second difficulty is due to the receptivity
of her mind, so that views and theories that she accepts in her
earlier works become modified, altered, and developed in her later

writings.

A third difficulty, perhaps less real than the others, is

the visionary and involved form in which her thoughts are cast.

But a fourth and more vital difficulty is the attitude that she
adopts towards phenomena in general. To her mind there is no
distinction between physical events, moral truths, and spiritual experiences. This view, which our children share with their mediaeval

ancestors,was developed but not transformed by the virile power
of her intellect.

Her fusion of internal

and external

universe

links

Hildegard indeed to a whole seriesof mediaeval visionaries, culminat-

ing with Dante. In Hildegard, as in her fellow mystics, we find
that ideas on Nature and Man, the Moral World and the Material

Universe, the Spheres,the Winds, and the Humours, Birth and
Death, and even on the Soul, the Resurrection of the Dead, and the

Natureof God,arenot only interdependent,
but closelyinterwoven.
Nowadays we are well accustomedto separate our ideas into
categories,scientific, ethical, theological, philosophical, and so
forth, and we even esteem it a virtue
1862

to retain

and restrain

our
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thoughts within limits that we deliberately set for them. To
Hildegard such classification would have been impossible and
probably incomprehensible. Nor do such terms as parallelism or

allegoryadequately cover her view of the relation of the material
and spiritual. In her mind they are really interfused, or rather
they have not yet been separated.
Therefore, although in the following pages an attempt is made
to estimate her scientific views, yet the writer is conscious that
such a method must needs interpret her thought in a partial

manner. Hildegard, indeed, presents to us scientific thought as
an undifferentiated factor, and an attempt is here made to separate
it by the artificial but not unscientific process of dissection from

the organic matrix in which it is embedded.
The

extensive

literature

that

has

risen

around

the

life

and

works of Hildegard has come from the hands of writers who have
shown no interest in natural knowledge, while those who have
occupied themselves with the history of science have, on their side,

largely neglected the period to which Hildegard belongs, allured
by the richer harvest of the full scholastic age which followed.
This essay is an attempt to fill in a small part of the lacuna.
II.

LIFE

AND

WORKS

Hildegard of Bingen was born in 1098, of noble parentage, at
Bockelheim, on the river Nahe, near Sponheim. Destined from

an early age to a religious life, she passed nearly all her days
within

the

walls

of

Benedictine

houses.

She

was

educated

and

commenced her career in the isolated convent of Disibodenberg,
at the junction of the Nahe and the Glan, where she rose to be
abbess. In 1147 she and some of her nuns migrated to a new
convent on the Rupertsberg, a finely placed site, where the smoky

railway junction of Bingerbriick now mars the landscape. Between
the little settlement and the important mediaeval town of Bingen

flowed the river Nahe, spanned by a bridge to which still clung
the name of the pagan Drusus (seeFig. 1). At this spot, a place
of ancient memories, secluded and yet linked to the world, our
abbesspassed the main portion of her life, and here she closed her
eyes in the eighty-second year of her age on September 17, 1180.
Hildegard was a woman of extraordinarily active and inde-

pendent mind. Shewasnot only gifted with a thoroughly efficient
intellect, but was possessedof great energy and considerable

OF SAINT HILDEGARD (1098-1180)
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literarypower,andherwritingscovera widerange,betraying
the most varied activities and remarkableimaginative faculty.

Thebestknown,and in a literary sensethe mostvaluableof her
works,are the booksof visions. She was beforeall things an
ecstatic,and both her Scivias(1141-50)and her Liberdivinorum

operumsimplicishominis(1163-70)
containpassages
of real
powerandbeauty. Lessvaluable,
perhaps,
is her third long

FIG. 1.

THE

HILDEGARD

COUNTRY

mystical work (the second in point of time), the Liber vitae
meritorum (1158-62). She is credited with the authorship of an
interesting mystery-play and of a collection of musical compositions, while her life of St. Disibode, the Irish missionary
(594-674)to whom her part of the Rhineland owes its Christianity,
and her account of St. Rupert, a local saint commemorated in
the

name

' Rupertsberg ', both bear witness alike to her narrative

powers,her capacity for systematic arrangement, and her historical
interests. Her extensive correspondencedemonstratesthe influence
B 2
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that shewieldedin her own day and country, while her Quaestionum
solutionestriginta octo,her Explanatio regulaesancti Benedicti,and
her Explanatio symboli sancti Athanasii ad congregationemsororum
suorum give us glimpsesof her activities ashead of a religious house.
Her biographer, the monk Theodoric, records that she also
busied

herself

with

the treatment

of the

sick,

and

credits

her

with miraculous powers of healing.1 Some of the cited instances
of this faculty, as the curing of a love-sick maid,2 are, however,
but manifestations of personal ascendancy over weaker minds ;
notwithstanding her undoubted acquaintance with the science of
her day, and the claims made for her as a pioneer of the hospital
system, there is no serious evidence that her treatment extended
beyond exorcism and prayer.
For her time and circumstance Hildegard had seen a fair

amount of the world. Living on the Rhine, the highway of
Western Germany, she was well placed for observing the traffic
and activities of men.

She had journeyed at least as far north

as Cologne, and had traversed the eastern tributary of the great
river to Frankfort on the Main and to Rothenburg on Taube.3
Her own country, the basin of the Nahe and the Glan, she knew
intimately.
She was, moreover, in constant communication with
Mayence, the seat of the archbishopric in which Bingen was
situated, and there has survived an extensive correspondence with

the ecclesiasticsof Cologne, Speyer, Hildesheim, Treves, Bamberg,
Prague, Niirnberg, Utrecht, and numerous other towns of Germany,
the Low Countries, and Central Europe.
Hildegard's journeys, undertaken with the object of stimulat-

ing spiritual revival, t were of the nature of religious progresses,
but, like those of her contemporary, Bernard of Clairvaux, they
were in fact largely directed against the heretical and most cruelly
persecuted Cathari, an Albigensian sect widely spread in the

Rhine country of the twelfth century, whom Hildegard regarded
as
worse than the Jews '.4 In justice to her memory it is to be
'

1 Vita SanctaeHildegardis auctoribusGodefridoet Theodorito monachis,lib. iii,

cap. 1. The work has been frequently reprinted and is in Migne, Patrologia
Latina, vol. 197, col. 91 ff. This volume will be quoted here simply as ' Migne '.
2 Migne, col. 119.
3 The erroneous statement in some of her biographies that she journeyed to
Paris is based on a misunderstanding.

4 Cardinal J. B. Pitra, Analecta sacra, vol. viii, p. 350, Paris, 1882. This
volume will here be quoted simply as '

Pitra

'.
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recalled that she herself was ever against the shedding of blood,
and had her lessferociousviews prevailed, somemore substantial

relic than the groansand tears of this peoplehad reachedour
time, while the annals of the Church had been spared the defilement of an inexpiable stain.

Hildegard'scorrespondence
with St. Bernard, then preaching
his crusade, with four popes, Eugenius III, Anastasius IV,
Adrian IV, and Alexander III, and with the emperors Conrad
and Frederic Barbarossa,brings her into the current of general
European history, while she comesinto someslight contact with
the story of our own country by her hortatory letters to Henry II
and to his consort Eleanor, the divorced wife of Louis VII.1

To completea sketch of her literary activities, mention should
perhaps be made of a secret script and language, the lingua
ignota, attributed to her. It is a transparent and to modern
eyes a foolishly empty device that hardly merits the dignity of
the term ' mystical'.
It has, however, exercised the ingenuity
of several writers, and has been honoured by analysis at the hands
of Wilhelm

Grimm.2

Ample material exists for a full biography of Hildegard, and
a number of accounts of her have appeared in the vulgar tongue.
Nearly all are marred by a lack of critical judgement that makes
their perusal a weary task, and indeed it would need considerable
skill

to interest

a detached

reader

in

the

minutiae

of monastic

disputes that undoubtedly absorbed a considerable part of her

activities. Perhapsthe bestlife of her is the earliest; it is certainly
neither the least critical nor the most credulous, and is by her
contemporaries, the monks Godefrid and Theodoric.3
1 Pitra, p. 556.

2 Wilhelm Grimm, 'WiesbaderGlossen',in Moriz Haupt's Zeitschriftfur
deutsches
Alterthum,Leipzig,1848,vol. vi, p. 321. Thescript is reproducedin the
ill-arranged and irritating work of J. P. Schmelzeis,Das Lebenund Wirken der

heiligenHildegardis,Freiburgim Breisgau,1879; and in Pitra, p. 497. The
subject has been summarizedby F. W. E. Roth in his Lieder und unbekannte
Spracheder h. Hildegardis, Wiesbaden, 1880.

3 A short sketch of her life of yet earlier date has survived. It is from the

handof the monkGuibertandwasprobablywritten in 1180: Pitra, p. 407. The
bestmodernaccountof her is by F. W. E. Roth in the Zeitschriftfur kirchliche.
Wissenschaft
und kirchliches
Leben,vol. ix, p. 453, Leipzig,1888. Lesscritical
but morereadableis the essayby Albert Battandier,* SainteHildegarde,sa vie
et ses ceuvres
', in the Revuedesquestions
historiques,
vol. xxxiii, pp. 395-425,
Paris, 1883.
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The title of ' saint' is usually given to Hildegard, but shewas
not in fact canonized.

Attempts towards that end were made

under Gregory IX (1237), Innocent IV (1243), and John XXII
(1317). Miraculous cures and other works of wonder were claimed

for her, but either they were insufficiently miraculous or insufficiently attested.1 Those who have impartially traced her life hi
her documents will agree with the verdict of the Church. Hers
was a fiery, a prophetic, in many ways a singularly noble spirit,
but she was not a saint in any intelligible senseof the word.
III.

BIBLIOGRAPHICAL

NOTE

There is no complete edition of the works of Hildegard.

For

the majority of readers the most convenient collection will doubtless be vol. 197 of Migne, Patrologia Latina.
mented

from

Cardinal

J. B. Pitra's

This can be supple-

well-edited

Analecta

sacra,

the eighth volume of which contains certain otherwise inaccessible works of Hildegard,2 and is the only available edition of
the Liber vitae meritorum per simplicem hominem a vivente luce
revelatorum.

Manuscripts of the writings of our abbess are numerous and

are widely scattered over Europe. Four of them are of special
importance for our purpose, and are here briefly described.
(A) is a vast parchment of 480 folios in the Nassauische Landesbibliothek

at

Wiesbaden.

This

much-thumbed

volume,

still

bearing the chain that once tethered it to some monastic desk,
is written hi a thirteenth-century script. There is evidence that
it was prepared in the neighbourhood of Hildegard's convent,

if not in that convent itself.
those works that the immediate

It is interesting as a collection of
local tradition

attributed

to her,

and is thus useful as a standard of genuineness.3 Reference will
be made to it in the following pages as the WiesbadenCodexA.
Its

contents

are as follows:

1. Liber

Scivias.

2. Liber

vitae

meritorum.

1 The ' Acta inquisitionis de virtutibus et miraculis sanctae Hildegardis ' are
reprinted in Migne, col. 131.
2 This volume is supplemented by ' Annotationes ad Nova S. Hildegardis
Opera ' in Analecta Bollandiana, vol. i, p. 597, Brussels, 1882.
3 This Wiesbaden MS. has been fully described by Antonius van der Linde,
Die Handschriftender Koniglichen Landesbibliothekin Wiesbaden,Wiesbaden,1877.
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operum.

4. Ad praelatos moguntienses.

5. Vita sanctaeHildegardis. By Godefrid and Theodoric.
6. Liber epistolarumet orationum. This collection contains
292 items, and includes the Explanatio symboli Athanasii,

the Exposition of the Rule of St. Benedict, and the
Lives of St. Disibode and St. Rupert.

7. Expositiones evangeliorum.
8. Ignota lingua and Ignotae litterae.
9. Litterae

villarenses.

10. Symphoniaharmoniaecelestumrevelationum.
(B) is also at Wiesbaden,and will be cited here as the WiesbadenCodexB. It contains the Scivias only, and is a truly noble
volume of 235 folios, beautifully illuminated, in excellent preservation, and of the highest value for the history of mediaeval
art. It has been thoroughly investigated by the late Dom Louis
Baillet,1 who concluded that it was written in or near Bingeri
between the elates 1160 and 1180. Its miniatures help greatly
in the interpretation of the visions, illustrating them often in the

minutest and most unexpected details. In view of the great
difficulty of visualizing much of her narrative, these miniatures
afford to our mind strong evidence that the MS. was supervised
by the prophetess herself, or was at least prepared under her

immediate tradition.
miniatures

with

This view is confirmed by comparing the

those

of

the

somewhat

similar

but

inferior

Heidelberg MS. (C).
Both the miniatures and the script of the Wiesbaden Codex B
are the

work

of

several

hands.

writings discernible (Plate n).

There

are

three

distinct

hand-

The earliest is attributed by

Baillet in his careful work to the twelfth century, while the

later writing is in thirteenth-century hands.2 It thus appearsto
us that while Hildegard herself probably supervised the earlier
stages of the preparation of this volume, its completion took

placesubsequentto her death. This view is sustainedby the fact
1 LouisBaillet, ' Les Miniaturesdu Sciviasde sainteHildegarde', in the Monumentset Memoires publics par VAcademicdes Inscriptions et Belles-Lettres,Paris,
1912,especially pp. 139 and 145.

We areinclinedto placethe preparationof this remarkableMS.at a slightly
later date than that attributed to it by Baillet. As Wiesbadenis at present

inaccessible
wehavereproduced
thefacsimiles
in Plate11fromBaillet'smonograph.
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that some of the later miniatures are far less successful than the

earlier figures in aiding the interpretation of her text.
The two Wiesbaden MSS. appear to have remained at the
convent on the Rupertsberg opposite Bingen until the seventeenth

century. They were studied there by Trithemius in the fifteenth
century, and one of them at least was seen by the Mayence
Commission of 1489. Later they were noted by the theologians

Osiander (1527) and Wicelius (Weitzel, 1554),and by the antiquary
Nicolaus Serarius (1604). In 1632, during the Thirty Years' War,
the E/upertsberg buildings were destroyed, the MSS.being removed
to a place of safety in the neighbouring settlement at Eibingen,

where they wereagain recordedin 1660by the Jesuits Papenbroch
and Henschen.1 At some unknown date they were transferred to

Wiesbaden,where they were examined in 1814 by Goethe,2and
a few years later by Wilhelm Grimm,3 and where they have since
remained.

(C) This MS. is at the University Library at Heidelberg. It
also contains only the Scivias, and it is the only known illuminated
MS. of that work except the Wiesbaden Codex B. The Heidelberg
MS. was prepared with great care in the early thirteenth century,
only a little later than its fellow, but its figures afford little aid
in the interpretation of the text. Thus, for instance, the Heidelberg
diagram of the universe (Plate iv) is of a fairly conventional type
which quite fails to illustrate the difficult description.
The
obscurities of the text are, however, at once explained by a figure
in the Wiesbaden Codex B (Fig. 2): we thus obtain further indirect

evidence of the personal influence of Hildegard in the preparation
of that MS. The representation of Hildegard in the Heidelberg
MS. (Plate in) shows no resemblance to those in the Wiesbaden
Codex B (Plate i) or in the Lucca MS. (Plates vi to ix), which will
now

be described.

(D) is an illustrated

codex of the Liber divinorum operum

simplicis hominis at the Municipal Library at Lucca. It contains
ten beautiful miniatures, some of which are here reproduced
(Plates vi to ix and xi), as they are of special value for the
1 For the history of these MSS. seeA. van der Linde, loc. cit., pp. 30-6.
2 Goethe, ' Ana Rhein, Main und Neckar', Cotta's Jubildums-Ausgabe, vol.xxix,
p. 258.

3 Wilhelm Grimm in M. Haupt's Zeitschrift filr deutschesAlterthum, vi, p. 321,
Leipzig, 1847.
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interpretation
of Hildegard's
theories
on the relationof macrocosm and

microcosm.

This Lucca MS. was described and its text printed in 1761

by Giovanni
Domenico
Mansi,1
a carefulscholar,
whowashimself

OUTER PLANETS

upiltr onJSafurn

INNER

PLANETS

Venus

is

I
CLOUDS

HAIL AND
UCHTNINC

THE TCRRESTRIA'
WORLD

WEST
FIG. 2.

HILDEGARD'S

FIRST

SCHEME

OF THE

UNIVERSE

Slightly simplified from the Wiesbaden Codex B, folio 14 r.

sometime Archbishop of Lucca. Mansi concluded that it was

written at the end of the twelfth or the beginning of the
1 In ^tienneBaluze,Miscellanea
novoordinedigesta
et nonpaucisineditis
monumentisopportunisqueanimadversionibus
aucta opera ac studio J. D. Mansi,
4 vols., Lucca, 1761-6 ; see vol. ii, p. 377.
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thirteenth century. On palaeographicalgrounds a slightly later
date would nowadaysprobably be preferred (Plate vfe).
The work consists of ten visions, each illustrated by a figure.

The date, character, and meaningof theseminiatures raise special
problems to which only very superficial reference can here be
made. Unfortunately but little work has been done on early
Italian

schools of miniaturists,

and it is not a subject on which

any exact knowledge can yet be said to exist.1
Of these ten miniatures we may dismiss the last five in a few
words. The sixth to the tenth visions are of purely theological
interest, and the miniatures illustrating them are by a different
hand to the rest. They are all relatively crude products, which
appear to us to resemble other Italian
which the MS. was written.
on the first five miniatures.

We shall

work of the period at
concentrate

our

attention

The first three miniatures of the Lucca MS. (Plates vi to vm)
may be attributed to the same hand on the f ollowing grounds:

1. All have a very similar inset figure of the prophetess below
the main picture.

2. The character of the principal figure of the first miniature
(Plate vi) is almost identical with the curious universe-embracing
double-headed figure of the second miniature (Plate vii).
3. The features and draughtsmanship of the central figure of
the second miniature (Plate vn) are identical with those of the
third (Plate vm).

4. The beasts' heads arranged round the second miniature
(Plate vn)
(Plate vm).

are exactly

reproduced

in

the third

miniature

Now although these three miniatures are in some respects
unique, they contain elements enabling us to date them with an
approach to accuracy. These elements are to be found especially
in the central figure of the second and third miniatures (Plates vn
and vm).

About the middle of the thirteenth century, as Venturi has
shown,2there was a well-marked change in Northern Italy in the
traditional

representation of the form on the Cross. This change

was followed with almost slavish accuracy, and the new form is
well represented by a painting in the Uffizi Gallery (Plate x).
1 Cf. J. A. Herbert, Illuminated Manuscripts, London, 1911,p. 160.
2 A. Venturi, Storia dell' arte italiana, Milan, in progress,vol. v, p. 16.
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It is this figureof Christwhichis reproduced
by our miniaturist.
The centralfigureof Platesvn and vm resembles
that of the
Uffizi crucifix, for instance, in the general pose of the body, in

the positionof the legsandof the arms,in the treatmentof the
abdominal musculature, in the method of outlining the muscles of

the legsand of the arms,and in a minute andvery constantdetail
by which the outline of the left sideis continuedwith the fold of
the groin, thus giving an impression of the left thigh being
advanced on the right.

Furthermore, the somewhat Byzantine

cast of countenanceof the figure can be closely paralleled from
Northern Italian work of the same period.

We therefore regard

these first three miniatures of the Lucca MS. as dating from
about the middle of the thirteenth century.

The remaining two miniatures (Plates ix and xi) offer special
difficulties. Plate xi (illustrating the fifth vision) presents us with
no complete human figures, except the small and probably copied
inset of the prophetess below the miniature. The faces bear some
resemblance to those of the last five miniatures; the wings, on
the other hand, to those of the first miniature (Plate vi). It is
perhaps possible that this miniature was the work of an early
thirteenth-century artist, and that the wings and some other details
were added by a later hand. The abnormal orientation, east to

the left and south above, suggests that we have here to do with
some special influence.
The most anomalous of all is, however, the beautiful fourth

miniature (Plate ix).

This picture has a general feeling of the

early Renaissance,though it is hard to find in it any definite
humanistic element. The nude female figure in the upper left
quadrant is especially striking. No parallel to it is to be found
in the thirteenth-century Italian miniatures that have so far been
reproduced, and it appears to us difficult to date the miniature

anterior to the fourteenth century at the very earliest. It is, in
any event, by a different hand to the others.

The rashes on the

patients in the two upper and the right lower quadrantsare perhaps
an attempt

to render the fatal

'God's tokens'

of those waves of

pestilencethat devastated the Italian peninsulain the fourteenth
century.

Whatever the date of theseminiatures, however,they reproduce
the meaningof the text of the Liber divinorum operumwith a convincing certainty and surenessof touch. This work is the most
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difficult of all Hildegard's mystical writings. Without the clues
provided by the miniatures, many passagesin it are wholly
incomprehensible. It appears to us therefore by no meansimprobable that the traditional interpretation of Hildegard's works, thus
preserved to our time by these miniatures and by them alone,
may have had its origin from the mouth of the prophetessherself,
perhaps through another set of miniatures that has disappeared
or has not yet come to light.1
IV.

THE

SPURIOUS SCIENTIFIC

WORKS or

HILDEGARD

The scientific views of Hildegard are embedded in a theological setting, and are mainly encountered in the Scivias and the
Liber divinorum operum simplicis hominis. To a less extent they
appear occasionally in her Epistolae and in the Liber vitae meritorum.

Two works of non-theological tone and definitely scientific
character have been printed

in her name.

One of these was

recently edited under the title BeataeHildegardis causaeet curae.2
A single MS. only of this work is known to exist, and is now

deposited in the Royal Library of Copenhagen.3 It is an illwritten document of the thirteenth century, and the original
work

probably

dates from this period.

It

has none of the

characteristics of the acknowledged work of Hildegard, and
indeed the only link with her name is the title, which is written
in a hand different from that of the text (Plate v a). Nothing

could be more unlike the ecstatic but well-ordered and systematic
work of the prophetess of Bingen than the prosy disorder of the
Causae et curae. Linguistically, also, it differs entirely from the
typical writings of Hildegard, for it is full of Germanisms, which
never interrupt the eloquence of her authentic works. Again,
Hildegard's tendency to theoretical speculation, as for instance
1 We are unable to concur with Baillet, however, that there is enoughevidence
to suggest that the miniaturists of the Lucca MS. had consulted the Wiesbaden
illuminations. Baillet, loc. cit., p. 147.
2 Hildegardis causaeet curae edidit Paulus Kaiser, Leipzig, B. G. Teubner,

1903. The MS.wasbroughtto light by C.Jessenin the Sitzungsberichte
derkaiserl.
Akademieder Wissenschaften,
Mathematisch-naturwissenschaftliche
Klasse,Bandxlv,.
Heft 1,p. 97,Vienna, 1862. Seealsothe same author in Botanik in kulturhistorischer

Entwickelung,pp. 124-6, Leipzig, 1862,and in the Anzeigerfur Kunde der deutschen Vorzeit, 1875,p. 175. An imperfect edition appearedin 1882in Pitra, p. 468,

under the title Liber compositae
medicinaedeaegritudinumcausissignis atquecuria.
3 Royal Library of Copenhagen,MS. Ny. Kgl. Saml., No. 90 b.
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of the elements or on the form of the Universe,

finds no place in the scrappy paragraphs of this apocryphal
compilation.
A second work, of somewhat similar

character, is entitled

Subtilitatum diversarumque creaturarum libri novem.

This is

clearly a compilation, and numerouspassagesin it can be traced
to such sources as Pliny, Walafrid Strabus, Marbod, Macer, the

Physiologus, Isidore Hispalensis, Constantine the African, and
the Regimen Sanitatis Salerni, only the last three of which exerted
a traceable influence on the genuine works of our authoress.
Nevertheless this Liber Subtilitatum was early printed as Hilde-

gard's work, along with a treatise attributed with as little justification to another woman writer, Trotula, one of the ladies of
Salerno, whose name was also a household word in the Middle

Ages, and was freely attached to medical writings with which
she had little or nothing to do.1 It is true that Hildegard's contemporary biographer, the monk Theodoric, assures us that she
had written De natura hominis et elementorum, diversarumque
creaturarum,2 but there is nothing to suggest that the Liber subtilitatum is intended thereby.
The modern scholars Darernberg and Reuss have edited the
Liber Subtilitatum as Hildegard's composition,3 and the work

attracted the attention of Virchow,4 but notwithstanding the
1 Experimentarius medicinae continens Trotulae curandarum Aegritudinum
muliebrium . . . item quatuor Hildegardis de elementorum,fluminum aliquot Germaniae, metallorum, . . . herbarum, piscium

<£" animantium

terrae, naturis et

operationibus. Edited by G. Kraut, Strasbourg, J. Schott, 1544. The work
often ascribed to Trotula is somewhat similar to the spurious medical works of

Hildegard. Like them,it wasprobablywritten early in the thirteenth century.
Trotula herself lived in the eleventh century, a generation or two before Hilde-

gard. On Trotula see Salvatore de Renzi, CollectioSalernitana,vol. i, p. 149,
Naples, 1852.

2 In the Vita, lib. ii, cap. 1 ; Migne, col. 101.

3 Migne, col. 1125. Seealso F. A. Reuss,De Libris pliysicis S. Hildegardis
commentatiohistorico-medica,Wiirzburg, 1835, and ' Der heiligen Hildegard
Subtilitatum diversarum naturarum creaturarum libri novem, die werthvollste
Urkunde deutscher Natur- und Heilkunde aus dem Mittelalter'
in the Annalen

des Vereinsfiir Nassauische
Alterthumskunde
und Geschichtsforschung,
Band vi,
Heft 1, Wiesbaden, 1859.

4 Rudolf Virchow, ' Zur GeschichtedesAussatzesund der Spitaler, besonders
in Deutschland', in Virchow's Archiv fur Pathologic,vol. xviii, p. 285, &c.,
Berlin, 1860.
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authority of thesenames,the objectionswhichapply to thegenuineness of the Causae et curae are also valid here :
(a) The Liber subtilitatum is not included in the Wiesbaden
Codex

A.

(6) The phrase De natura hominis et elementorumdiversarumque

creaturarum,usedby Theodoric as a description and by Reussas
a title,1 would lead one to expect great emphasis on the nature
of the elements and their entry into the human frame. Such
emphasis is not, in fact, discoverable in the Liber subtilitatum,

which, moreover,doesnot treat of human anatomy or physiology.
(c) On the other hand, the genuine Liber divinorum operum
simplicis hominis does lay stress on these points. This is possibly
therefore the work to which Theodoric refers, and to it his description certainly applies well.
(d) As in the Causae et curae, there are linguistic difficulties that

prevent us attributing the Liber subtilitatum to Hildegard. Such,
for instance, is the number

of Germanisms as well as the marked

difference from the style and method of her acknowledged work.
(e) There are statements in the Liber subtilitatum that can

scarcely be attributed to our authoress. Having largely explored
the Rhine basin, and corresponding constantly with writers

beyond the Alps, how could she possibly derive all rivers, Rhine
and Danube, Meuse and Moselle, Nahe and Glan, from the same

lake (of Constance) as does the author of the Liber subtilitatum ?2
(/) Furthermore, although that spurious work has a chapter
De elementis, it reveals none of Hildegard's most peculiar and
definite views as to their nature, origin, and fate,3 nor doesit refer
to the sphericity of the earth, to the vascular system of man, to
1 Reuss, in Migne, cols. 1121 and 1122, states on Theodoric's authority

that

Hildegard had written a bookon this subject: ' Exstat inter libros virginis fatidicae
superstites opus argumenti partira physici partim medici, " De natura hominis,
elernentorum diversarumque creaturarum " in quo, ut Theodoricus idem fusius

exponit, secreta naturae prophetico spiritu manifestavit.' But Theodoric does
not in fact anywhere speak of a special work with this title or of this character.
What he does write is as follows (Vita, lib. ii, cap. i, Migne, col. 101) : ' Igitur
beata virgo . . . librum visionum . . . consummavit et quaedamde natura hominis
et elementorum, diversarumque creaturarum, et quomodo homini ex his succurrendum sit, aliaque multa secreta prophetico spiritu manifestavit.'
2 Migne, cols. 1212and 1213.

3 As detailed in the Liber vitaemeritorum,Pitra, p. 228, and in many places
in the Liber divinorum operum and Scivias.
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the humours and their relation to the winds and the elements, or

to a dozenother points on which,as we shall see,Hildegardhad
views

of her own.

Before leaving the subject of Hildegard's apocryphal works,
brief referencemay be made to the Speculumfuturorum temporum,

a spuriousproductionto which her nameis often attached. It
exists in innumerable MSS., and has been frequently edited and
translated. It is the work of Gebeno, prior of Eberbach, who
wrote it in 1220, claiming that he extracted it from Hildegard's

writings.

Another work erroneously attributed to Hildegard

is entitled Revelatio de fratribus quatuor mendicantium ordinum,
and is directed against the four mendicant orders-Franciscans,
Dominicans, Carmelites, and Augustinians. It also has been
printed, but is wholly spurious, and was probably composed
towards the latter part of the thirteenth century.
V.

SOURCES or

HILDEGARD's

SCIENTIFIC

KNOWLEDGE

In the works of Hildegard we are dealing with the products

of a peculiarly original intellect, and her imaginative power and
mystical tendency make an exhaustive search into the origin of
her ideas by no means an easy task.

With her theological stand-

point, as such, we are not here concerned, and unfortunately she
does not herself refer to any of her sources other than the Biblical
books ; to have cited profane writers would indeed have involved

the abandonmentof her claim that her knowledgewas derived by
immediate inspiration from on high. Neverthelessit is possible
to form some idea, on internal evidence, of the origin of many of
her scientific conceptions.

The most striking point concerning the sourcesof Hildegard
is negative. There is no German linguistic element distinguishable in her writings, and they show little or no trace of native

Germanfolk-lore.1 It is true that Trithemius of Sponheim(14621516), who is often a very inaccurate chronicler, tells us that

Hildegard' composed
worksin Germanaswell asin Latin, although
she had neither learned nor used the latter tongue except for
An exceptionmust be madefor the lingua ignota,which is presumably

hers. Theabsence
of Germanisms
in her otherwritingsmay be partly dueto
the workof an editor. Seethe Vita by Theodoric,
Migne,col. 101. Alsothe
birth scene(seechapter ix below)is perhapsadaptedfrom a Germanfolk-tale.
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simple psalmodyV

But with the testimony before us of the

writings themselves and of her skilful use of Latin, the statement of Trithemius and even the hints of Hildegard 2 may be
safely discounted and set down to the wish to magnify the element
of inspiration.3 So far from her having been illiterate, we shall
show that the structure and details of her works betray a considerable degree of learning and much painstaking study of the
works of others. Thus, for instance, she skilfully manipulates
the Hippocratic

doctrines of miasma and the humours, and

elaborates a theory of the interrelation of the two which, though
developed on a plan of her own, is yet clearly borrowed in its
broad outline from such a writer as Isidore of Seville. Again, as
we shall see, some of her ideas on anatomy seem to have been
derived from Constantine the African, who belonged to the Bene-

dictine monastery of Monte Cassino.4
1 Johannes Trithemius, Chronicon insigne Monasterii Hirsaugensis, Ordinis
St. Benedicti, Basel, 1559, p. 174.
2 Migne, col. 384.

3 It is not enough to supposewith some of her biographers that the visions
were dictated by Hildegard and were latinized

by a secretary.

The visions

imply a good deal of study and considerablebook-learning. Among many reasons
for believing that she had a very serviceableknowledge of Latin are the following :
(a) She was well acquainted with the Biblical writings and quotes them aptly
and frequently.

(b) She was regarded by her contemporaries as an authority on scriptural
interpretation and on Church discipline, and was frequently consulted by them
on these subjects.
(c) She pleaded in person before clerical tribunals.
(d) One of the least remarkable and most credible of her ' miracles', the
expounding of certain letters found upon an altar-cloth (Migne, col. 121), depends
entirely on a knowledge of Latin.

(e) In the Liber divinorum operum (Migne, col. 922) she writes ' firmamentuin
celum nominavit

quoniam omnia excellit', a derivation

taken from Isidore and

incomprehensible to one ignorant of Latin. There are many other passagesin her
works in which the sensedependson the Latin usageof a word.
(/) No mention of this ignorance is made by Guibert in the short sketch of
her life that he wrote almost immediately after her death (1180; see Pitra,
p. 407). On the contrary, he suggeststhat she had been an industrious student.
(g) The Liber divinorum operum may especially be pointed out among her

works as betraying a very considerabledegreeof learning. Notably her elaborate
doctrine of the macrocosm and microcosm must have involved extensive reading.

The general question of Hildegard's knowledgeof Latin has also been discussed by Pitra and by Albert Battandier in the Revuedes questionshistoriques,
vol. xxxiii, p. 395, Paris, 1883.
4 Seechapter viii.
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Hildegardlived at rather too early a date to drink from the
broad stream of new knowledgethat was soonto flow into Europe

through Paris from its reservoirin MoslemSpain. Such drops
from that source as may have reached her must have trickled
in either from the earlier Italian

translators or from the Jews

who had settled in the Upper Rhineland, for it is very unlikely
that she was influenced by the earlier twelfth-century translations of Averroes, Avicenna, Avicebron, and Avempace, that

passedinto Francefrom the Jewsof Marseilles,Montpellier,and
Andalusia.1
than

Her intellectual

field was thus far more patristic

would have been the case had her life-course

been even a

quarter of a century later.

( Her scienceis primarily of the usualdegenerate
Greektype,
disintegrated fragments of Aristotle and Galen coloured and
altered by the customary mediaeval attempts to bring theory
into line with scriptural phraseology,)though a high degree of
independence is obtained by the visionary form in which her
views are set.

the Aristotelian

She exhibits, like all mediaeval writers on science,

theory of the elements, but her statement of

the doctrine is illuminated by flashes of her own thoughts and is
coloured by suggestions from St. Augustine, Isidore Hispalensis,

Bernard Sylvestris of Tours, and perhaps from writings attributed
to BoetTiius.

The translator Gerard of Cremona (1114-87) was her contemporary, and his labours made available for western readers

a number of scientific works which had previously circulated only
among Arabic-speaking peoples.2 Several of these works, notably
Ptolemy's Almagest, Messahalah's De Orbe, and the Aristotelian
De Caelo et Mundo, contain material

on the form of the universe

and on the nature of the elements,and some of them probably
reachedthe Rhineland in time to be used by Hildegard. The
1 It is, however,just possiblethat she had consulted the astrologicalwork
that had been translated from the Arabic by Hermann the Dalmatian for

BernardSylvestris,and is representedin the BodleianMSS. Digby 46 and
Ashmole

304.

1 SeeBaldassareBoncompagni,Delia vita e delleoperedi GherardoCremone.se,
Traduttoredel secoloduodecimo,
e di Gherardodi Sabbionetta,
Astronomodel secolo
decimoterzo,Rome, 1851 ; also K. Sudhoff, ' Die kurze " Vita " und das Verzeichnis der Arbeiten Gerhards von Cremona, von seinen Schiilern und Studien-

genossen
kurz nach dem TodedesMeisters(1187)zu Toledoverabfasst',in Archiv
fur Geschichte
der Medizin, Bd. viii, p. 73, November1914.
1892

c
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Almagest, however, was not translated until 1175, and was thus
inaccessible to Hildegard.1 Moreover, as she never uses an Arabic
medical term, it is reasonably certain that she did not consult
Gerard's

translation

of

Avicenna,

which

is

crowded

with

Arabisms.

On the other hand, the influence of the Salernitan school may
be discerned in several of her scientific ideas.

The Regimen

Sanitatis of Salerno, written about 1101, was rapidly diffused
throughout Europe, and must have reached the Rhineland at least
a generation before the Liber Divinorum Operum was composed.
This cycle of verses may well have reinforced some of her microcosmic ideas,2and suggested also her views on the generation of
man,3 on the effects of wind on health,4 and on the influence of
the

stars.5

On the subject of the form of the earth Hildegard expressed

herself definitely as a spherist,6 a point of view more widely
accepted in the earlier Middle Ages than is perhaps generally
supposed. She considers in the usual mediaeval fashion that this
globe is surrounded by celestial spheres that influence terrestrial
events.7 But while she claims that human affairs, and especially
human diseases, are controlled, under God, by the heavenly
cosmos, she yet commits herself to none of that more detailed
astrological doctrine that was developing in her time, and came
to efflorescence in the following centuries. In this respect she
follows the earlier and somewhat more scientific spirit of such
writers as Messahalah, rather than the wilder theories of her own

age. The shortness and simplicity of Messahalah's tract on the
sphere made it very popular. It was probably one of the earliest
to be translated

into Latin ; and its contents would account for

1 Another translation of the Almagest was made in Sicily in 1160, direct from
the Greek.

the Twelfth

See C. H. Haskins and D. P. Lockwood,

' The Sicilian Translators

of

Century and the First Latin Version of Ptolemy's Almagest', in

Harvard Studiesin ClassicalPhilology, xi. 75, Cambridge,Mass.,1910. It is wholly
improbable that Hildegard had access to this rendering, which is only known

from a single MS. of the fourteenth century.
2 De Renzi, Collectio Salernitana, vol. i, p. 485, and vol. v, p. 50.
3 De Renzi, i. 486 and 495 ; v. 51 and 70.
4 De Renzi, i. 446 ; v. 3.
5 De Renzi, i. 485-6 ; v. 50-2.

6 Scivias,Migne,col. 403, and Liber Divinorum Operum,Migne, col. 868 and
elsewhere.

7 Scivias, Migne, col. 404, and throughout the Liber Divinorum Operum.
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the changewhich,asweshallsee,cameoverHildegard'sscientific
views in her later years.

Thegeneralconceptionof the universeas a seriesof concentric
elementalsphereshad certainly penetratedto Western Europe
centuries before Hildegard's time. Neverthelessthe prophetess

presentsit to her audienceas a newand strikingrevelation. We
may thus supposethat translationsof Messahalah,
or of whatever
other work she drew upon for the purpose, did not reach the

UpperRhineland,or rather did not becomeacceptedby the circles
in which Hildegard moved,until about the decade1141-50,during
which shewas occupiedin the compositionof her Scivias.
There is another cosmic theory, the advent of which to
her country, or at least to her circle, can be approximately
dated from her work. Hildegard exhibits in a pronounced but
peculiar and original form the doctrine of the macrocosm and
microcosm. Hardly distinguishable in the Scivias (1141-50), it
appears definitely in the Liber Vitae Meritorum (1158-62),* in
which work, however, it takes no very prominent place, and is

largely overlaid and concealed by other lines of thought.

But in

the Liber Divinorum Operum (1163-70) this belief is the main
theme. The book is indeed an elaborate attempt to demonstrate
a similarity and relationship between the nature of the Godhead,
the constitution

of the universe, and the structure

of man, and

it thus forms a valuable compendium of the science of the day
viewed from the standpoint of this theory.

From whence did she derive the theory of macrocosm and
microcosm ? In outline its elements were easily accessibleto her
in Isidore's De Rerum Natura as well as in the Salernitan poems.
But the work of Bernard Sylvestris of Tours, De mundi universitate

sive megacosmus
et microcosmus,2
correspondsso closely both in
form, in spirit, and sometimeseven in phraseology,to the Liber

DivinorumOperumthat it appearsto us certain that Hildegard
must have had access to it also.

Bernard's

work can be dated

1 Pitra, pp. 8, 114-16, 156, and 216.

The work of Bernard Sylvestris has been printed by C. S. Barach and
J. Wrobel, Innsbruck, 1876. His identity, his sources,and his views are dis-

cussedby CharlesJourdain,Dissertationsur Vetatdela philosophic
naturelle. .
pendant la premiere moitie du XIIe siecle; by A. Clerval, Les Scales de Chartres

au MoyenAge,Paris,1895,p. 259,&c.; by R. L. Poole,Illustrations
of the
Historyof Mediaeval
Thought,
London,1884,p. 116,&c.; andby J. E. Sandys,
Historyof ClassicalScholarship,
Cambridge,1903,vol. i, p. 513,&c.
C2
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betweenthe years 1145-53from his referenceto the papacy of
Eugenius III.

This would correspondwell with the appearance

of his doctrines in the Liber Vitae Meritorum (1158-62) and their
full development in the Liber Divinorum Operum (1163-70).
Another contemporary writer with whom Hildegard presents

points of contact is Hugh of St. Victor (1095-1141
).1 In his writings
the doctrine

of the relation

of macrocosm

veiled than with Bernard Sylvestris.

and microcosm

is more

Nevertheless, his symbolic

universe is on the lines of Hildegard's belief, and the plan of his

De area Noe mystica presents many parallels both to the Scivias
and to the Liber Divinorum Operum. If these do not owe anything
directly to Hugh, they are at least products of the samemystical
movement

as were

his works.

We may also recall that at Hildegard's date very complex
cabalistic systems involving the doctrine of macrocosm and
microcosm were being elaborated by the Jews, and that she
lived in a district where Rabbinic mysticism specially flourished.2

Benjamin of Tudela, who visited Bingen during Hildegard's lifetime, tells us that he found there a congregation of his people.
Since we know, moreover, that she was familiar

with the Jews,3

it is possible that she may have derived some of the very complex
macrocosmic conceptions with which her last work is crowded
from

local

Jewish

students.

The Alsatian Herrade de Landsberg (died 1195), a contemporary
of Hildegard, developed the microcosm theory along lines similar

to those of our abbess,and it is probable that the theory, in the
form in which thesewriters present it, reachedthe Upper Rhineland
somewhere about the middle or latter half of the twelfth century.

Apart from the Biblical books, the work which made the
deepest impression on Hildegard was probably Augustine's De,
Civitate Dei, which seems to form the background of a large part
of the Scivias. The books of Ezekiel and of Daniel, the Gospel

of Nicodemus,the Shepherdof Hermas, and the Apocalypse,all
contain a lurid type of vision which her own spiritual experiences
1 The works of Hugh of St. Victor are published in Migne, PatrologiaLatiw,
clxxv-clxxvii.

2 The Kalonymos family furnished prominent examples.

3 CharlesSinger,' AllegoricalRepresentation
of the Synagogue,
in a TwelfthCenturyIlluminatedMS. of Hildegardof Bingen',JewishQuarterlyReview,
new
series,vol. v, p. 268,Philadelphia,1915. For further evidenceof Hildegard's

acquaintance
with the JewsseePitra,p.216; andMigne,cols.967and 1020-36.
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would enable her to utilize, and which fit in well with her micro-

cosmicdoctrines. Ideas on the harmony and disharmony of the

elementsshemay havepickedup from suchworksas the Wisdom
of Solomon and the Pauline writings, though it is obvious that
Isidore of Seville and the Regimen Sanitatis Salerni were also
drawn upon by her.

Her figure of the Church in the Scivias reminds us irresistibly
of Boethius' vision of the gracious feminine form of Philosophy.

Again, the visions of the punishments of Hell which Hildegard
recounts

in the Liber

Vitae Meritorum

1 bear resemblance

to the

work of her contemporary Benedictine, the monk Alberic the

youngerof Monte Cassino,to whom Dante alsobecameindebted.2
Hildegard repeatedly assures us that most of her knowledge
was revealed to her in waking visions. Some of these we shall
seek to show had a pathological basis, probably of a migrainous
character,

and she was a sufferer from a condition

that

would

nowadays probably be classified as hystero-epilepsy. Too much
stress, however, can easily be laid on the ecstatic presentment of
her scientific views.

Visions, it must be remembered,

were

' the

fashion ' at the period, and were a common literary device. Her
contemporary Benedictine sister, Elizabeth of Schonau, as well
as numerous successors, as for example Gertrude of Robersdorf,
adopted the same mechanism. The use of the vision for this

purpose remained popular for centuries, and we may say of these
writers, as Ampere says of Dante, that ' the visions gave not the
genius nor the poetic inspiration, but the form merely in which
they were realized '.

The contemporaries of Hildegard who provide the closest
analogy to her are Elizabeth of Schonau (died 1165), whose
visions are recounted in her life by Eckbertus ; 3 and Herrade

de Landsberg, Abbess of Hohenburg in Alsace, the priceless
MS. of whoseHortus Deliciarum was destroyed by the Germans
in the siegeof Strasbourgin 1870.4 With Elizabeth of Schonau,
1 Pitra, p. 51 et seq.

2 Catellode Vivo, La Visionedi Alberico,ristampata,tradattae comparata
con,
la Divina Commedia,Ariano, 1899. For a comparison of Dante's visions and

thoseof HildegardseeAlbert Battandierin the Revuedesquestions
historiques,
vol. xxxiii, p. 422,Paris,1883.
3 Reprintedin Migne,vol. 195.
4 Herradede Landsberg,Hortus Deliciarum,by A. Straub and G. Keller,
Strasbourg,1901,with two supplements.
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who lived in her neighbourhood,
Hildegardwasin frequent
correspondence. With Herrade she had, so far as is known,
no direct communication; but the two were contemporary,

lived not very far apart,and undersimilarpoliticalandcultural
conditions. Elizabeth's visions presentsomestriking analogies
to those of Hildegard, while the figuresof Herrade,of which copies
have fortunately survived, often suggestthe illustrations of the
Wiesbaden

VI.

or of the Lucca

THE

STRUCTURE

MSS.

OF THE MATERIAL

UNIVERSE

To the student of the history of science, Hildegard's beliefs
as to the nature and structure of the universe are among the
most interesting that she has to impart.
Her earlier theories
are in some respects unique among mediaeval writers, and we
possess in the Wiesbaden Codex B a diagram enabling us to
interpret her views with a definiteness and certainty that would
otherwise be impossible.
Hildegard's universe is geocentric, and consists of a spherical
earth,1 around which are arranged a number of concentric shells
or zones. The inner zones are spherical, the outer oval, and the
outermost of all egg-shaped, with one end prolonged and more
pointed than the other (Fig. 2). The concentric structure is
a commonplace of mediaeval science, and is encountered, for
instance, in the works of Bede, Isidore,

Alexander

of Neckam,

Roger Bacon, Albertus Magnus, and Dante. To all these writers,
however, the universe is spherical.

The egg-shape is peculiar to

Hildegard. Many of the Mappaemundi of the Beatus and other
types exhibit the surface of the habitable earth itself as oval,
and it was from such charts that Hildegard probably gained her
conception of an oval universe. In her method of orientation

also she follows these maps, placing the east at the top of the
page where we are accustomed to place the north.2
It is unfortunate that she does not deal with geography in the
restricted sense, and so we are not in full possession of her views

on the antipodes, a subject of frequent derision to patristic and
of misconception to scholastic writers. She does,however, vaguely
1 For sphericity of earth seeespecially Migne, cols. 868 and 903.
2 In her later Liber Divinorum

Simplicis Hominis this method of orientation

is varied both in the text and also in the Lucca illustrations.
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refer to the inversion of seasons and climates in the opposite

hemisphere,1
though she confusesthe issue by the adoption of
a theory widespreadin the Middle Ages and reproducedin the
Divina Commedia, that the antipodean surface of the earth is
uninhabitable, since it is either beneath the ocean or in the mouth

of the Dragon2(Plate xi, cp. Fig. 4). The nature of the antipodean
inversion of climates was clearly grasped by her contemporary,
Herrade de Landsberg (Fig. 5).

Hildegard's views as to the internal structure of the terrestrial
sphere are also somewhat difficult to follow. Her obscureand
confuseddoctrine of Purgatory and Hell has puzzled other writers
besides ourselves,3 nor need we consider

it here, but

she held

that the interior of the earth contained two vast spaces shaped
like truncated cones, where punishment was meted out and
whence many evil things had issue.4 Her whole scheme presents
analogies as well as contrasts to that of her kindred spirit
Dante.5 Hildegard, however, who died before the thirteenth
century had dawned, presents us with a scheme far less definite
and elaborated than that of her great successor, who had all
the stores of the golden age of scholasticism on which to
draw.

In Hildegard's first diagram of the universe, which is of the
nature
of an ' optical section ', the world, the sphaera elementorum of Johannes Sacro Bosco and other mediaeval writers, is
diagrammatically represented as compounded of earth, air, fire,

and water confusedlymixed in what her younger contemporary,
Alexander of Neckam (1157-1217), calls '

a certain

concordant

discord of the elements '.
In the illustrations
to the Wiesbaden
Codex B the four elements have each a conventional
method

of representation, which appears again and again in the different
miniatures (Fig. 2 and Plates xn and xm).

Around this world with its four elements is spread the
atmosphere, the aer lucidus or alba pellis, diagrammatically
represented,like the earth which it enwraps,as circular. Through

this alba pellis no creatureof earth can penetrate. Beyond are
1 Migne, col. 906.
2 Mignej cois 9Q3-4.
3 SeeH. OsbornTaylor, TheMediaevalMind, vol. i, p. 472, London, 1911.
4 Migne, cols. 904-6.

5 H. Osborn Taylor, The Mediaeval Mind, i. 468, 471 ; ii. 569. See also
A. Battandier, Revuedesquestionshistoriques,vol. xxxiii, p. 422, Paris, 1883
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ranged in order four further shells or zones. Each zonecontains

oneof the cardinalwinds,andeachcardinalwind is accompanied
by two accessory
winds,represented
in the traditionalfashionby
the breath of supernatural beings.

Of the four outer zonesthe first is the aer aquosus,also
round, from which blows the east wind. In the outer part of the
aer aquosusfloat the clouds, and accordingas they contract or
expand or are blown aside, the heavenly bodies above are revealed
or concealed.

Enwrapping the aer aquosus is the purus aether, the widest

of all the zones. The long axis of this, as of the remaining
outer shells, is in the direction

from east to west, thus determin-

ing the path of movement of the heavenly bodies. Scattered
through the purus aether are the constellations of the fixed stars,
and arranged along the long axis are the moon and the two
inner planets.

From this zone blows the west wind.

The position

and constitution of this purus aether is evidently the result of
some misinterpretation of Aristotelian writings.
The next zone, the umbrosa pellis or ignis niger, is a narrow

dark shell, whence proceed the more dramatic meteorological
events. Here, following on the hints of the Wisdom of Solomon
(chap, v) and the Book of Job (chap, xxxviii), are situated the
diagrammatically portrayed treasuries of lightning and of hail.
From here the tempestuous north wind bursts forth. This ignis
niger is clearly comparable to the dry earthy exhalation that
works of the Peripatetic school regard as given off by the outer
fiery zone. The presence of the ignis niger thus suggests some
contact on the part of the authoress with the teaching of the
Meteorologica of Aristotle.1

The outermost layer of all is a mass of flames, the lucidus
ignis. Here are the sun and the three outer planets, and from
here the south wind pours its scorching breath (Fig. 2).
The movements

of the four outer zones around each other,

carrying the heavenly bodies with them, are attributed to the
1 The Meteorologicahad beentranslated about 1150by Aristippus, the minister
of William the Bad of Sicily. The version of Aristippus passedquickly into circula-

tion (ValentineRose,' Die Liicke im DiogenesLaertusund der alte tJbersetzer'
in Hermes,i. 376, Berlin, 1866),but hardly soon enough for Hildegard's Scimas,
which was completedabout 1150. It is, of course,possiblethat the referencesto the

ignis niger arelater interpolations,but this is very unlikely in view of the wayin
which she speaksof this vision in the Liber Divinorum Operum.
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winds in each zone. The seasonal variations in the movements

of the heavenlybodies,alongwith the recurringseasons
themselves,are alsodeterminedby the prevalentwinds, which, acting

as the motive powerupon the variouszones,form a celestial
parallelogram
of forces. In this way is ingeniously
explainedalso
why in spring the days lengthen and in autumn they shorten
until in either casean equinox is reached(Fig. 2).
' I looked and behold the east and the south wind with their

collaterals,moving the firmament by the power of their breath,
caused it to revolve over the earth from east to west;

and in the

sameway the west and north winds and their collaterals, receiving the impulseand projecting their blast, thrust it back again
from

west

to east.

. . .

' I saw also that as the days began to lengthen, the south
wind and his collaterals gradually raised the firmament in the
southern zone upwards towards the north, until the days ceased
to grow longer. Then when the days began to shorten, the north
wind with his collaterals, shrinking from the brightness of the
sun, drove the firmament back gradually southward until by
reason of the lengthening days the south wind began yet again
to raise it up ' 1 (Plates vn and vm).
Intimately bound up not only with her theory of the nature
and structure of the universe but also with her eschatological

beliefs is Hildegard's doctrine of the elements. Before the fall
of man these were arranged in a harmony,2 which was disturbed

by that catastrophe (Plate xn a),3 so that they have since
remained in the state of mingled confusion in which we always
encounter them on the terrestrial globe. This mistio, to use

the mediaeval Aristotelian term, is symbolizedby the irregular
manner in which the elements are represented in the central

sphereof the diagram of the universe (Fig. 2). Thus mingled

they will remain until subjectedto the melting-pot of the Last
1 Migne,cols.789-91.
2 Migne,col. 389.
Plate xn a. The elementsare representedin their original order undis-

turbedby the Fall. Uppermost
is thepurusaether
or aerluciduscontainingthe
starsand representingthe elementair in Hildegard'scosmicsystem. Next comes

water.Below,andto the left, is a dark massseparatinginto tongues,oneof which
is formedinto a serpent'shead. Thesetonguesare flamesof fire. Below,and to

theright,areplantsandflowersemblematical
of earth. Theserpent,theenemy,
vomitsovera cloudof stars(signifyingthe fallenangels)that are bornedownward

by the falling Adam. In the four cornersof the miniaturethe sj^mbols
of the
elements are again displayed.
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Judgement(Plate xm),1 whenthey will emergein a newand eternal
harmony, no longer mixed as matter, but separate and pure,
parts of the new heaven and the new earth (Plate xn 6).2
But the heavens and the earth, which are now, . . . are kept
in store and reserved unto fire against the day of judgment and
perdition of ungodly men. . . . But the day of the Lord will come
...

in the which the heavens shall pass away with a great noise,

and the elements

shall melt with

fervent

heat, the earth also and

the works that are therein shall be burned up. . . . Nevertheless
we, according to his promise, look for new heavens and a new

earth, wherein dwelleth righteousness' (2 Peter iii. 7, 10, and 13).
So Hildegard, acting on a scriptural hint, is enabled to
dematerialize her doctrine of the after-things.
But although since man's fall the elements have lost their

order and their harmony on this terrestrial orb, yet is that harmony
still in part preserved in the celestial spheres that encircle and
surround our globe ; and water, air, earth, and fire have each
their respective
aer ayuosus, the
ignis (Fig. 2).
retain some at

representatives in the four concentric zones, the
purus aether, the umbrosa pellis, and the lucidus
These are the ' superior elements' which still
least of their individuality
and primal purity.

From each of their spheres blows, as we have seen, one of the
cardinal winds, and each wind partakes of the elemental character
of the zone whence it issues, and has a corresponding influence
1 Plate xin.

Above, in a circle, sits the Heavenly Judge.

He is flanked on

either side by groups of angels bearing the cross and other symbols. The lower
circle

exhibits

the final destruction

of the elemental

Universe.

The four winds and

their collaterals are here subjecting the elementsto the crucible heat of their combined blasts. Strewn among the elements can be seen men, plants, and animals.
Between the circles is an angel sounding the last trump, and holding the recording
roll of good and evil deeds. He faces the throng of the righteous who are rising
from their bones, while he turns his back on the weeping crowd of those doomed
to torment.

Below these latter

crouches Satan, now enchained.

2 Plate xn b. In the highest circle is the Trinity flanked to the left by the
Virgin and to the right by the Baptist, with Cherubim below. In the middle circle

are two groups,the Saints above and the Prophetsand Apostlesbelow. In the
lowest circle are the elements, now rearranged in their eternal harmony; upper-

most of theseis the purus aethernow separatedfrom the aerlucidusand containing
the stars ; on either side are light-coloured flame-like processesrepresenting
the air ; below the aether is water,indicated by a zoneof undulatinglines; then
comes the earth symbolized,as usual, by a group of plants. Below and to the
side of earth are dark-coloured flames of fire, now controlled and confined to this
lowest rung.
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on man'sbody, sinceeachof the four humoursis specifically
affectedby the elementto whichit corresponds.
' Then I sawthat by the diversequality of the winds, and of

the atmosphere
asthey in turn sweepthroughit, the humoursin

manareagitatedandaltered. For in eachof the superiorelements
there is a breath of correspondingquality by which, through the

powerof the winds,the corresponding
element[below]is forced

to revolve in the atmosphere,and in no other way is it moved.

And by one of thosewinds, with the agencyof sun, moon, and
stars,the atmosphere
whichtempersthe world is breathedforth '
(Plate vii).
This doctrine

of the relation

of the various

winds

to the four

elements and through them to the four humours is found in the
De RerumNatura of Isidore of Seville, and is occasionallyillustrated
in European MSS. from the ninth century onward,- but we meet
it set forth with special defimteness in the twelfth century in the
translations

from

Messahalah.

It is encountered

also in the work

of Herrade de Landsberg. In and after the thirteenth century
it had become a commonplace.
The description we have given of the universe was in the
main set forth by Hildegard in her first work, the Scivias (114150).3 Subsequently she became dissatisfied with the account she

had given, and while not withdrawing it, she sought in the Liber
Divinorum Operum (1163-70) so to modify the original presentment as to bring it more into line with accepted views. Thus
she writes: ' There appeared to me in vision a disk very like that

object which I saw twenty-eight years ago of the form of an egg,
in the third vision of my book Scivias. In the outer part of the
disk there was as it were the lucidus ignis, and beneath it the
circle of the ignis niger was portrayed . . . and these two circles
were so joined as to be one circle.'

There was thus one outer

zone representingthe fire. ' Under the circle of the ignis niger

there wasanother circle in the likenessof the purusaetherwhich
wasof the samewidth as the two conjoined[outer] fiery circles.
And belowthis circle again was the circle of the aer aquosusas
wide as the lucidusignis. And belowthis circle wasyet another
1 Migne, col. 791.

" See ErnestWickersheimer,
' Figuresmedico-astrologiques
des neuvieme,
dixiemeet onzieme
sieeles',in the Transactions
of theSeventeenth
International

Congress
of Medicine,
Section
XXIII, Historyof Medicine
', p. 313,London,
1913.
3 Migne, cols. 403-14.
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circle, the fortis et albus lucidusqueaer . . . the width whereof
was as the width of the ignis niger,and thesecircleswerejoined
to make one circle which was thus again of width equal to the
outer two. Again, under this last circle yet another circle, the aer
tennis, was distinguishable, which could be seen to raise itself as
a cloud, sometimes high and light, sometimesdepressedand dark,
and to diffuse itself as it were throughout the whole disk. . . . The
outermost fiery circle perfuses the other circles with its fire, while

the watery circle saturates them with its moisture, [cp. Wisdom
of Solomon, xix. 18-20]. And from the extreme eastern part
of the disk to the extreme west a line is stretched out [i. e. the
equator] which separates the northern zones from the others'
(see Fig. 3 and Plates vn and vm).

The earth lies concentrically with the aer tennis, and its measurements are given thus: ' In the midst of the aer tennis a globe
was indicated, the circumference of which was everywhere equidistant from the fortis et albus lucidusque aer, and it was as far

across as the depth of the space from the top of the highest
circle to the extremity of the clouds, or from the extremity of the
clouds to the circumference of the inner globe'J (Fig. 3).

In her earlier work, the Scivias, Hildegard had not apparently
realized the need of accounting for the independent movements of
the planets other than the sun and moon. She had thus placed the
moon and two of the moving stars in the purus aether,and the sun
and the three remaining moving stars in the lucidus ignis. Since
these spheres were moved by the winds, their contained planets
would be subject to the same influences. In the Liber Divinorum

Operum, however, she has come to realize how independent the
movements of the planets really are, and she invokes a specialcause
for their vagaries. ' I looked and behold in the outer fire (lucidus
ignis) there appeareda circle which girt about the whole firmament
from the east westward. From it a blast produced a movement
from west to east in the opposite direction to the movement of the

firmament. But this blast did not give forth his breath earthward
as did the other winds, but instead thereof it governed the course
of the planets.'2 The source of the blast is representedin the Lucca
MS. as the head of a supernatural being with a human face
(Plate vm).

These curious passageswere written at some date after 1163,
when Hildegard was at least 65 years old. They reveal our pro1 Migne, col. 751.

- Migne, col. 791.
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phetess
attemptingto revisemuchof her earliertheoryof the
universe,and while seekingto justify her earlierviews,endeavour-

ingalsoto bringtheminto line with the newscience
that wasnow

just beginning
to reachher world. Note that (a) the universe
has becomeround ; (b) there is an attempt to arrange the zones

accordingto their density,i. e. from without inwards,fire, air
(ether),water, earth; (c) exact measurements
are given; (d)
the watery zoneis continuedearthwardso as to minglewith the

GLOBUS
MUNDI

WEST
FIG. 3.

HILDEGARD'S

SECOND

SCHEME

OF

THE

UNIVERSE

Reconstructedfrom her measurements. AB, CD, and EF are all equal to each other, as
are also OH,HK, and KL. The clouds are situated in the outer part of the aer tennis,
and form a prolongation downwardsfrom the aer aquosustowards the earth.

central circle. In all these and other respectsshe is joining the
generalcurrent of mediaevalsciencethen beginningto be moulded
by works translated from the Arabic. Her knowledge of the
movements of the heavenly bodies is entirely innocent of the
doctrine of epicycles,but in other respectsher views have come
to resemblethose, for instance,of Messahalah,one of the simplest
and Easiestwriters on the sphereavailable in her day. Furthermore, her conceptionshave developedso as to fit in with the
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macrocosm-microcosm
scheme
whichshegrasped
aboutthe year
1158.Evenin herlatestwork,however,
hertheoryoftheuniverse
exhibitsdifferences
fromthat adopted
by theschoolmen,
asmay
be seenby comparing
her diagram
with, for example,
the scheme
of Dante (Fig. 4).

Like many mediaevalwriters, Hildegardwould have liked to
imagine an ideal state of the elementalspheresin which the
rarest, fire, was uppermost, and the densest, earth, undermost.

Such a schemewas, in fact, purveyed by Bernard Sylvestrisand
by Messahalah. Her conceptionswere however disturbed by the
awkward facts that water penetrated below the earth, and indeed

sought the lowest level, while air and not water lay immediately
above the earth's surface. Mediaeval writers adopted various
devices and expended a great amount of ingenuity in dealing with
this discrepancy, which was a constant source of obscurity and
confusion. Hildegard devotes much space and some highly involved allegory both in the Scivias and in the Liber Divinorum
Operum to the explanation of the difficulty, while Dante himself
wrote a treatise in high scholastic style on this very subject.1
VII.

MACROCOSM

AND

MICROCOSM

The winds and elements of the outer universe, the macrocosm,

become in Hildegard's later schemes intimately related to structures and events within the body of man himself, the microcosm,

the being around whom the universe centres. The terms macrocosm and microcosm are not employed by her, but in her last great
work, the Liber Divinorum Operum, she succeedsin most eloquent

and able fashion in synthesizing into one great whole, centred
around this doctrine, her theological beliefs and her physiological

knowledge, together with her conceptions of the working of the
human

mind

and

of the

structure

of the

universe.

The

work

is

thus an epitome of the science of the time viewed through the
distorting medium of this theory. In studying it the modern
reader is necessarily hampered by the bizarre and visionary form
into which the whole subject is cast.

Nevertheless the scheme,

though complex and difficult, is neither incoherent nor insane,
as at first sight it may seem. On the contrary, it is a highly
1 The Quaestiode Aqua et Terra is doubtlessa genuine,albeit the least pleasing,

productionof the great poet. Thegenuineness
is establishedby VincenzoBalgi
in his edition, Modena, 1907.

THE EMPYREAN
i

PARADISE
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dSSb PARADISE

I~

APMGATORY

i. \\\\\\
FIG. 4. DANTE'S SCHEME OF THE UNIVERSE

Shghtly
modified
fromMichelangelo
Caetani,
ducadi Sermoneta,
Lamateria
della
Divina
Commedia
di Dante
Allighieri
dichiarata
in VI tavole,
Monte
Cassino,
1855

32

SCIENTIFICVIEWSAND VISIONS

systematicand skilfulpresentment
of a cosmictheorywhichfor
centuriesdominated
scientificthought.
Asanexplanation
ofthecomplexity
ofexistence
whichthinkers
of all ageshavesoughtto bringwithinthe rangeof somesimple
formula,thistheoryof theessential
similarityof macrocosm
and
microcosmheld in the MiddleAges,duringthe Renaissance,
and
eveninto quite modemtimes,a positioncomparableto that of the
theory of evolution in our own age. If at times it passedinto
folly and fantasy, it should be remembered that it also fulfilled
a high purpose. It gave a meaning to the facts of nature and

a formula to the naturalist, it unified philosophic systems,it
exercised the ingenuity of theologians, and gave a convenient

framework to prophecy, while it seemedto illumine history and
to provide a key and meaning to life itself.

Even now it is not

perhaps wholly devoid of message, but as a phenomenon in the
history of human thought, a theory which appealed to such
diverse scientific writers as Seneca, Albertus Magnus, Paracelsus,

Gilbert, Harvey, Boyle, and Leibnitz, is surely worthy of attention.
In essaying to interpret

the views of our authoress on this

difficult subject, we rely mainly 011the text of the Liber Divinorum
Operum,supplemented by the beautiful illuminations of that work
which adorn the Lucca MS. The book opens with a truly remarkable vision (Plate vi):
' I saw a fair

human

form

and the countenance

thereof

was of

such beauty and brightness that it had been easier to gaze upon
the sun. The head thereof was girt with a golden circlet through

which appeared another face as of an aged man. From the neck
of the figure on either side sprang a pinion which swept upward
above the circlet and joined its fellow 011high.

And where on

the right the wing turned upward, was portrayed an eagle's head
with eyes of flame, wherein appeared as in a mirror the lightning
of the angels, while from a man's head in the other wing the

lightning of the stars did radiate. From either shoulder another
wing reached to the knees. The figure was robed in brightness
as of the sun, while the hands held a lamb shining with light.

Beneath, the feet trampled a horrible black monster of revolting
shape, upon the right ear of which a writhing serpent fixed itself.'
The image declares its identity in words reminiscent of the
Wisdom literature or of passagesin the hermetic writings, but
which seemin fact to be partly borrowed from Bernard Sylvestris.
1 Migne, col. 741.
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11 am that supremeand fiery force that sendsforth all the

sparksof life. Deathhathno part in me,yet do I allot it, where-

fore I am girt about with wisdom as with wings. I am that
living and fiery essence
of the divine substancethat glowsin the
beautyof the fields. I shinein the water, I burn in the sun and
the moon and the stars. Mine is that mysterious force of the

invisible wind.

I sustain the breath of all living.

I breathe in

the verdure and in the flowers, and when the waters flow like

living things, it is I. I formed thosecolumnsthat support the

whole earth. ...

I am the force that lies hid in the winds, from

me they take their source,and as a man may move becausehe
breathes so doth a fire burn but by my blast.
because I am in them and am of their life.

All these live

I am wisdom.

Mine

is the blast of the thundered word by which all things were made.
I permeate all things that they may not die. I am life.' 1

Hildegard thus supposesthat the whole universe is permeated
by a single living spirit, the figure of the vision. This spirit of
the macrocosm, the Nous or 4world spirit' of the hermetic and
Neoplatonic literature, the impersonated Nature, as we may
perhaps render it, is in its turn controlled by the Godhead that

pervades the form and is represented rising from its vertex as
a second human face.

Nature, the spirit of the cosmic order,

controls and holds in subjection the hideous monster, the principle of death and dissolution, the Hyle, or primordial matter of
the Neoplatonists, whose chaotic and anarchic force would shatter

and destroy this fair world unless fettered by a higher power.
With the details of the visionary figure we need not delay,2but
we passto the description of the structure of the macrocosm itself,

to which the secondvision is devoted (Plate vn). Here appears
the samefigure of the macrocosmic spirit.

But now the head and

feet only are visible, and the arms are outstretched to enclose

the disk of the universe which concealsthe body. Although the
macrocosmnow describedis considerablyaltered from Hildegard's
original schemeof the universe, she yet declares,' I saw in the
bosom of the form the appearanceof a disk of like sort to that
which twenty-eight years before I had seenin the third vision,
set forth in my book of Scivias '.3 The zones of this disk are
1 Migne, col. 743.

1It is outsideourpurpose
to attempta full elucidation
of Hildegard's
allegory.
Theeaglein the right wingsignifiesthe powerof divinegrace,whilethehuman

headin theleft wingindicates
thepowers
of thenatural.man. To the bosom
of1892
thefigureis clasped
theLambof God.

a Migne,col. 751.
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then described
(PlatesVH,vm, and xi and Fig. 2). Theyare
from

without

inwards:

(a) The lucidusignis, containingthe three outer planets,the
sixteen principal fixed stars, and the south wind.

(b) The ignis niger, containing the sun, the north wind, and
the materials of thunder, lightning, and hail.
(c) The purus aether, containing the west wind, the moon,
the two inner planets, and certain fixed stars.
(d) The aer aquosus, containing the east wind.
(e) The fortis et albus lucidusque aer, where certain other fixed
stars are placed.
(/) The aer tennis, or atmosphere, in the outer part of which is
the zone of the clouds.

From all these objects, from the spheres of the elements, from
the sun, moon, and other planets, from the four winds each with
their two collaterals, from the fixed stars, and from the clouds,

descend influences, indicated by lines, towards the figure of the
macrocosm.

The

microcosm

is then

introduced.

' And again I heard the voice from heaven saying, ' God, who
created all things, wrought also man in his own image and similitude, and in him he traced [signavii] all created things, and he
held him in such love that he destined him for the place from
which the fallen angel had been cast."
The various characters of the winds are expounded in a set

of curious passages in which the doctrine of the macrocosm
and microcosm is further mystically elaborated.
is made

to

attribute

to

the

winds

derived

from

An endeavour
the

different

quarters of heavenqualities associatedwith a number of animals.2
The conception is illustrated and made comprehensible by the
miniatures in the Lucca MS. (Plates vn and vm).

' In the middle of the disk [of the universe] there appeared
the form of a man, the crown of whose head and the soles of

whose feet extended to the fortis et albus lucidusque aer, and his
hands were outstretched right and left to the same circle. . . .

Towardstheseparts wasan appearanceasof four heads; a leopard,
a wolf, a lion, and a bear. Above the head of the figure in the

zone of the purus aether,I saw the head of the leopard emitting
a blast from its mouth, and on the right side of the mouth the

blast, curving itself somewhatbackwards,wasformedinto a crab's
1 Migne,col. 744.

2 Liber DivinorumOperum,part i, visions2 and3.
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head . . . with two chelae; while on the left side of the mouth

a blast similarly curvedendedin a stag'shead. From the mouth

of the crab's head, another blast went to the middle of the space

betweenthe leopard and the lion ; and from the stag's head
a similar blast to the middle of the space between the leopard
and the bear . . . and all the heads were breathing towards the

figureof the man. Underhis feetin the aeraquosus
thereappeared
as it were the head of a wolf, sending forth to the right a blast

extendingto the middle of the half spacebetween its head and
that of the bear, where it assumed the form of the stag's head ;

and from the stag's mouth there came,as it were, another breath
which ended in the middle line.

From the left of the wolf's

mouth

arose a breath which went to the midst of the half space between
the wolf and the lion, where was depicted another crab's head
. . . from

whose mouth

another

breath

ended in the same middle

line. . . . And the breath of all the heads extended sideways from
one to another. . . . Moreover on the right hand of the figure in
the lucidus ignis, from the head of the lion, issued a breath

which passedlaterally on the right into a serpent's head and on
the left into a lamb's head . . . similarly on the figure's left in the
ignis niger there issued a breath from the bear's head ending
on its right in the head of [another] lamb, and on its left in another
serpent's head. . . . And above the head of the figure the seven

planets were ranged in order, three in the lucidus ignis, one projecting into the ignis niger and three into the purus aether. . . .

And in the circumference of the circle of the lucidus ignis there
appearedthe sixteen principal stars, four in each quadrant between.
the heads.. . . Also the purus aetherand thefortis et albus lucid-usque
aer seemedto be full of stars which sent forth their rays towards
the clouds, whence . . . tongues like rivers descendedto the disk
and towards the figure, which was thus surrounded and influenced
by these signs.' l

Thethird vision is devotedto an accountof the human body,
the microcosm(Plate vm), with a comparisonof its organsto the
parts of the macrocosrnicscheme,together with a detailed account

of the effects of the heavenly bodies on the humours in man,

the wholebroughtinto a stronglytheologicalsetting. Someof
theseviewsare set forth belowin the chapteron anatomyand
physiology.

The fourth vision explainsthe influenceof the heavenly
bodiesand of the superiorelementson the powerof nature as
exhibitedon the surfaceof the earth. It is illustrated by a
charmingminiature in the LuccaMS. (Plate ix).
1 Migne, cols. 752-5,
D2
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' I sawthat the upperfieryfirmamentwasstirred,sothat as
it wereasheswerecasttherefrom
to earth,andtheyproduced

rashes and ulcers in men and animals and fruits.' Theseeffects
are shown in the left upper quadrant of Plate ix, wherethe ashes
are seenproceedingfrom the lucidusignis, the ' upper fiery firmament '. Two figures are seen, a female semi-recumbent,who

lifts a fruit to her mouth, and a male figure fully recumbent,on
whoselegsa rashis displayed. Thetreesalsoin this quadrantshow
the effects of the ashes,two of them being denudedof fruit and
foliage.

' Then I sawthat from the ignis niger certain vapours(nebulae)
descended,which withered the verdure and dried up the moisture
of the fields.

The purus aether, however, resisted these ashes and

vapours, seeking to hold back these plagues.' These vapours
may be seen in the right upper quadrant of Plate ix. They
descend from the ignis niger, attenuate for a space in the purus
aether, and then descend through the other zones on to an

arid and parched land. Here are two husbandmen; one sits
forlornly clasping his axe, while the other leansdisconsolatelyupon
his hoe.

On the legs of the latter a rash may be distinguished.

' And looking again I saw that from the fortis et albus lucidusque
aer certain

other

clouds

reached

the earth

and infected

men and

beasts with sore pestilence, so that they were subjected to many

ills even to the death, but the aer aquosusopposed that influence
so that they were not hurt beyond measure.' This sceneis por-

trayed in the right lower quadrant of Plate ix. Here is a husbandman in mortal anguish. He has gathered his basket of fruit
and now lies stricken with the pestilence. His left hand is laid
on his heart, while his right hangs listless on his thigh, pointing to

tokens of plague upon his legs. Beyond lies the dead body of a
beast

on which

a carrion

bird

has settled.

' Again I saw that the moisture in the aer tennis was as it
were boiling above the surface of the earth, awakeningthe force
of the earth and making fruits to grow.'1 This happier sceneis

representedin the left lower quadrant of Plate ix.

Here the

beneficentfertilizing influenceis falling on trees and herbsand the
happy husbandmenare reaping its results.
The main outline of the Liber Divinorum Operumis, webelieve,

borrowedfrom the work of BernardSylvestrisof Tours,De mundi
1 Migne, col. 807.
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universitate libri duo sive megacosmus
et microcosmus.* In this

compositionby a teacherat the cathedralschoolof Chartres,2
the godsand goddesses
of the classicalpantheonflit acrossthe
stage,for all theworldasthoughthewriter werea pagan,and the
work might be thought to be the last one from which our pious
authoress would borrow.

The De mundi universitate is alternately

in proseand verseand betraysan acquaintancewith the classics
very rare at its date. ' The rhythm of the hexametersis clearly
that of Lucan, while the vocabulary is mainly of Ovid.'

The

mythologyis foundedmainly on the Timaeus. The eternal seminaria of createdthings are mentioned,and it has beenconjectured
that the work exhibits

traces of the influence of Lucretius,4

but

the general line of thought is clearly related to Neoplatonic
literature.

Thus the anima universalis of Neoplatonic writings

can be identified with the Nous or Noys of Bernard. This principle
is contrasted with primordial matter or Hyle. The parallel character of the Liber Divinorum Operum and the De mundi universitate can be illustrated by a few extracts from the latter. It will
be seen that although the general setting is changed, yet Hildegard's figure of the spirit of the macrocosm is to be identified with
Bernard's Noys.

Hyle, on the other hand, becomes in Hildegard's

plan the monstrous form, the emblem of brute matter, on which
the spirit of the universe tramples.

'In huius operis primo libro qui Megacosmus dicitur, id est
maior mundus, Natura ad Noym, id est Dei providentiam, de
primae materiae, id est hyles, confusione querimoniam quasi cum
lacrimis agit et ut mundus pulchrius petit. Noys igitur eius mota
precibus petitioni libenter annuit et ita quatuor elementa ab invicem seiungit. Novem ierarchias angelorum in coelo ponit. stellas

in firmamento figit. signa disponit. sub signis orbesseptemplanetarum currerefacit. quatuor ventoscardinalessibi invicem opponit.
Sequitur genesisanimantium et terrae situs medius. . . .
' In secundolibro qui Microcosmus dicitur, id est minor mundus,

Noysad Naturamloquitur et de mundi expolitionegloriatur et in
operissui completionese hominem plasmaturani pollicetur. lubet

1 The work is printed by C. S. Barach and J. Wrobel, Innsbruck, 1876. The
writers, however, confuse Bernard Sylvestris of Tours with his somewhat older
contemporary, Bernard of Chartres.

2 A. Clerval,Le$EcolesdeChartresau MoyenAge,Paris, 1895.

5 J. E. Sandys,
Historyof Classical
Scholarship,
Cambridge,
1903,vol.i, p. 515.
4 R. Lane Poole, Illustrationsof the History of MediaevalThoughtin the

Departments
of Theology
andEcclesiastical
Politics,Oxford,1884,pp. 118,219.
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igitur Uraniam,quaesiderumreginaest,et Physin,quaererum
omnium est peritissima,sollicite perquirat. Natura protinus
iubenti obsequituret per caelestes
circulosUraniamquaeritans
earnsideribusinhiantemreperit.eiusqueitineriscausapraecognita
se operiset itineris comitemUrania pollicetur. . . . Subitoqueibi
Noys affuit suoque velle eis ostenso trinas speculationes tribus

assignando tribuit & ad hominis plasmationem eas impellit.
Pliysis igitur de quatuor elementorum reliquiis hominem format

et a capite incipiens membratim operandoopus suum in pedibus
consummat.

. . .

' Noys ego sclentia et divinae voluntatis arbitraria ad dispositionem rerum, quern ad modum de consensueius accipio, sic
meae

adminlstrationis

officia

circumduco.

. . .

4(Noys) erat fons luminis, seminarium vitae, bonum bonitatis
divinae, plenitude scientiae quae mens altissimi nominatur. Ea
igitur noys summi & exsuperantissimi Dei est intellectus et ex
eius divinitate nata natura. . . . Erat igitur videre velut in speculo

tersiore quicquid generation! quicquid operi Dei secretior destinarat

affectus.'

l

Hildegard's conception of macrocosm and microcosm, which
was thus

probably

borrowed

from

Bernard

Sylvestris,

has

analogies also to those well-known figures illustrating the supposed influence of the signs of the zodiac on the different parts

of the body.2 Such figures, with the zodiacal symbols arranged
around a figure of Christ, may be seen in certain MSS. anterior
to Hildegard,3 while the influence of the 'Melothesia', to give
it the name assigned by Porphyry, has been traced through its
period of efflorescenceat the Renaissance(Plates xv,4 xvi,5 and
1 Barach and Wrobel, loc. cit., pp. 5-6, 9 and 13.

2 For a general consideration of these figures see K. Sudhoff, Archiv fur
Geschichte der Medizin,

i. 157, 219 ; ii. 84.

3 E. Wickersheirner, ' Figures medico-astrologiquesdes neuvieme, dixieme et
onziemesiecles', Transactionsof the Seventeenth
International Congressof Medicine,
Section XXIII,
History of Medicine, p. 313, London, 1913.
4 The MS. from which Plate xv is taken (Paris, Bibl. nat., Latin 7028) is en-

titled Scholium de duodecimzodiaci signis et de ventis. It was once the property of
St. Hilaire the Great of Poitiers. The legend above our figure reads, ' Secunduin

philosophorumdeliramenta notantur duodecimsigna ita ab ariete incipiamus'.
The relation of the signsto the parts of the body is different in this eleventh-century

MS. from that which was widely acceptedin the astrologyof the thirteenth and
fourteenth

centuries

as illustrated

in Plate xvi.

5 The MS. from which Plate xvi is taken (Paris, Bibl. nat., Latin 11229)was

written about the end of the fourteenth century. It has been describedby
K. Sudhoff, Arch. f. Gesch.d. Med., ii. 84, Leipzig, 1910. The relation of the cen-

tral figureto the signsof the zodiacin this plate bearsa manifestresemblance
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xvii,1 comparewith Platesvn andvin) right downto our own age

andcountry,whereit still appealsto the ignorantand foolish.2
Hildegard often interprets natural events by means of a
peculiarlycrudeform of the doctrine,as when shedescribeshow
' if the excessof waters below are drawn up to the clouds (by the

just judgment of God in the requital of sinners),then the moisture
from the aeraquosustransudesthrough the fortis et albuslucidusque
aer as a draught drunk into the urinary bladder ; and the same
waters

descend

in an inundation'.3

Again, eventsin the body of man are most naively explained on
the basis of the nature of the external world as she has pictured it.

1The humours at times rage fiercely as a leopard
and again
4
they are softened, going backwards as a crab ; or they may
show then1diversity by leaping and goring as a stag, or they may
be as a wolf in then1ravening, and yet again they may invade the
body of man after the manner of both wolf and crab.

Or else

they may show forth their strength unceasingly as a lion, or as
a serpent they may go now softly, now violently, and at times
they may be gentle as a lamb and at times again they may growl
as an angered bear, and at times they may partake of the nature

of the lamb and of the serpent.' 5
to the relation of the central figure to the beasts' headsin Plate vii. The lines
which cross and recross the figure in Plate vii are analogousalso to the lines of
influence of Plate xvi. The verse above the figure in Plate xvi is taken from the
Flos medicinaescholaeSalerni; cp. de Renzi, loc. cit., i. 486. This Melothesia
and that of the next figure is identical with that propounded in Manilius, ii. 453
(edition of H. W. Garrod, Oxford, 1911).

1 Plate xvii is from an early Germanblock book. It exhibits a schemeclosely
parallel to Plate vii. The universe in Plate xvii is represented as a series of
concentricspheres,earth innermost, followed by water, air, and^re. In the outermost zone hover the angels who have replaced the beast's head of Hildegard's

scheme.The wholeworld is embracedby the figure of the Almighty, much as in
Plate vii.

2 SeeE. Wickersheimer,' La medecineastrologiquedans les almanachspopulaires du xxe siecle',Bulletin de la Societefrancaise d'histoire de la medecine,x
(1911), pp. 26-39.

3 Migne,col. 757. This phraseis reproducedin a mediaevalIrish versionof the
work of Messahalah. See Maura Power, An Irish Astronomical Text, Irish Text
Society, London, 1912.

4 The word canceris hereused,but the crab goessideways,not backwards.
By cancerHildegard,who had neverseenthe sea,probablymeansthe crayfish,
an animal fairly common in the Rhine basin. It is the head of a crayfish or
lobster that is figured in the miniatures of the vision of the macrocosm in the

LuccaMS.,and a similar organismfrequentlyservesfor the sign Cancerin the
mediaevalzodiacalmedicalfigures,asin Platexv of this essay.
5 Migne, cols. 3, 791-2.
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Having completed
her generalsurveyof the macrocosm
(Vision II), and having investigatedin detail the structure of

man's body, the microcosm,in terms of the greateruniverse
(Vision III), and discussedthe influenceof the heavenlybodies
on terrestrial events (Vision IV), Hildegard turns to the internal
structure of the terrestrial sphere (Vision V). This vision is
illustrated by the figure in the Lucca MS. reproduced in Plate xi.
Upon the surface of the earth towards the east stands the

building

which symbolizes the aedificium of the church, a
favourite conception
of our authoress.

This

church is surmounted

by a halo, whenceproceed a pair of pinions
which

extend

shelter

their

over a full half

of the

earth's

circum-

ference.

As for

rest

the

of

the

earth's

surface, part is within
the wide-opened jaws
of a monster, the De-

stroyer, and the remainder
the

surface

ocean.
PIG. 5. From Herrade de Landsberg's Hortu.3deliciarum,

afterStraub
andKeller.

is

beneath
of

Within

the

the

earth are five parts

analogous, as she
would

have

us

be-

lieve, to the five senses. An eastern clear arc and a western

clouded one signify respectively the excellence of the orient
where Zion is situated, and the Cimmerian darkness of the occi-

dental regions over which the shadow of the dragon is cast.
Centrally is a quadrate area divided into three zones where

the qualities of heat and cold and of a third intermediate ' temperateness' (temperies)are stored. North and south of this are
two areas where purgatory is situate. Each is shaped like a truncated cone and composed also of three sectors. Souls are seen

sufferingin onesectorthe torment of flame, in anotherthe torment
of water, while in the third or intermediate sector lurk monsters

--' ^aS1****

^

W

X

r

o
H
X
W

CO
O
G

o
o

' -»M^/C
""
^-TT
^^f^^r^^-l
T

" -----

<. 1?

From

the

PLATEXVII.

SYMBOLUM

A GERMAN

A POST

BLOCK

O L I C O R UM

HOOK

First Half of XVth Century. HeidelbergUniversityLibrary

From

BODLEIAN

MS. ASH MOLE

399 fo. i8r

"|HHiHMB^^H|

PLATE
XVIII. AN ANATOMICAL DIAGRAM OF ABOUT 1298
From the Five-Figure Series. Cp. PlateXXXIII

FIG.

6.

FIG.

7.

MELOTHESIAE

From B. Fludd, Hlstoria utriujquecosmi,Oppenheim,1619,pp. 112and 113.
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andcreeping
thingswhichaddto themiseries
of purgatory
or

at times come forth to earth's surfaceto plaguemankind.
Thesenorthernand southernsections
exhibitdimly by their
identicallyreversedarrangement
the belief in the antipodean
inversionof climate,an ideahintedseveraltimesin Hildegard's
writings, but more definitely illustrated by a figure of Herradede
Landsberg (Fig. 5).

Macrocosmicschemesof the type illustrated by the text of

Hildegard and by the figuresof the LuccaMS. had a great vogue

A. Cor.

C.AortA.

ERIDIES

D.Hepar.
E-Lttn.

¥. Vtntncv.lt*.

G.Diaphragm*.
Il.l'eftcuUltllu

FIG. 8.

THE

MICROCOSM

From R. FJudd,Philosophic,sacrasenastrologiacosmica,Frankfurt, 1628,p. 52.

in mediaeval times, and were passed on to later ages. Some
passagesin Hildegard's work read curiously like Paracelsus(14911541),1and it is not hard to find a link betweenthesetwo difficult
and mystical writers. Trithemius, the teacher of Paracelsus,was
abbot of Sponheim,an important settlement almost within sight of
Hildegard's conventson the Rupertsbergand Disibodenberg. Tri-

themiusstudiedHildegard'swritings with great careand attached
1 An illustrationof this parallelismbetweenParacelsus
andHildegardisafforded

by certain passages
in the Labyrinihusmedicorum
errantiumand the Scivias,
lib. i, vis. 4. Especiallycomparep. 279et seq.of Huser'seditionof the Opera,
Strasbourg, 1603, with Migne, col. 428.
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muchimportance
to them,sothat theymaywellhaveinfluenced
his pupil. The influenceof mediaeval
theoriesof the relation
of macrocosm and microcosm is encountered among numerous
Renaissancewriters besides Paracelsus, and is presented to us,

for instance,by sucha cautious,balanced,andscientifically-minded
humanist as Fracastor. But as the years went on, the difficulty

in applying the details of the theory becameever greater and
greater. Facts were strainedand mutilated more and more to
make them fit the Procrustean bed of an outworn theory, which

at length became untenable when the heliocentric system of
Copernicusand Galileoreplacedthe geocentricand anthropocentric
systemsof an earlier age. The idea of a closeparallelism between
the structure of man and of the wider universe was gradually
abandoned by the scientific, while among the unscientific it
degenerated and became little better than an insane obsession.
As such it appears in the ingenious ravings of the English follower
of Paracelsus, the Rosicrucian, Robert Fludd, who reproduced,
often with fidelity, the systems which had some novelty five
centuries before his time (Figs. 6, 7, and 8). As a similar fantastic
obsession this once fruitful hypothesis still occasionally appears
even in modern works of learning and industry.1
"/
VIII.

ANATOMY

AND PHYSIOLOGY

Hildegard's ideas on these subjects are set out in the fourth

visionof the Liber Divinvrum Operum,which is devotedto a description of man's body according to the macrocosmic scheme. This
setting makes her account by no means easy to read, while it

increasesthe difficulty of tracing the origin of her views.
The list of works containing anatomical descriptions avail-

able to a Germanwriter in the early Middle Ages is not long.
Avicennawas hardly yet accessible,
and only such scrapsof Galen
as appear in Constantine

and the Salernitans.

The available

works may be enumerated thus :

(a) The short Anatomia porci of Copho of Salerno,dating
from

about

1085.2

A goodexample
is furnishedby a workof IsaacMyer,Qabbalah.
Thephilosophicalwritings of Solomonben Yehudahibn Gebirol or Avicebron and their

connection
with theHebrewQabbalah
andSepherha-Zohar,Philadelphia,1888.
The mostaccessible
edition is in S. de Renzi'sCollectioSalernitana,vol ii
p. 388.
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(6) An anonymousSalernitananatomy,1
written about 1100
and largely basedon Cophoand Constantine.

(c) The Liber de humananatura of Constantinethe African,
written

probably between 1070 and 1085 at Monte

Cassino.2

(d) Constantine's De communibus medico cognitu necessariis
locis, written

about the same time as the above.3 This

work is in four books, of which the second, third, and

fourth are devoted to anatomy and physiology.
(e) Here may be placed also Constantine's translation of the
Viaticum

of Isaac

Judeus.

Both

these

latter

works

of

Constantine are long and technical, and designed for the
use of the trained physician.
In addition to these there was in the Middle Ages a definite
anatomic tradition, which expressed itself constantly in:

(/) A seriesof five anatomical diagrams representing respectively
the arteries, veins, bones, nerves, and muscles4 (see

Plate xxxin, opposite page 92 of the present volume).
These diagrams were copied in the most servile fashion
for centuries, and something very like them has remained
in use to this day in Tibet.5 The versions, whether in
Persia or England, in Germany or Italy, were remarkably
uniform.

(g) In several MSS. there has been found attached to these
remarkable diagrams a short text describing the five

systems,arteries, veins, nerves, bones, and muscles. This
text, however, purporting to be from Galen, has little
1 Printed in de Renzi, vol. ii, p. 391.
2 Printed in Methodus medendi certa clara et brems, Basel, Henricus Petrus,
1541, p. 313.

3 Printed in Summi in omni philosophia viri constantini africani medici operum
reliqua, Basel, Henricus Petrus, 1539, p. 24.

4 Karl Sudhoff, Tradition und Naturbeobachtung,Leipzig, 1907 ; Ein Beitrag
zur Geschichteder Anatomie im Mittelalter, Leipzig, 1908 ; ' Drei weitere anatomische

Fiinfbilderserien aus Abendland und Morgenland' (with Ernst Seidel) and
' Abermals

eine neue Handschrift

der anatomischen

Fiinfbilderserie

' in Archiv

fur Oeschichteder Medizin, Leipzig, 1910 and 1914.

5 E. H. C. Walsh, ' The Tibetan Anatomical System', in the Journal of the
Royal Asiatic Society,London, October1910,p. 1215; Berthold Laufer, Beitrage
zur Kenntnis der Tibetanischen Medizin, Berlin, 1900 ; and K. Sudhoff, ' Weitere

BeitragezurGeschichte
derAnatomicim Mittelalter', in theArchivfur Geschich
der Medizin, vol. viii, p. 143, Leipzig, 1914.
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relation to the figures,which it doesnot really explain,
and it shouldtherefore be regardedas a separatework.1
Of these seven sourcesit appearsto us that (c) and (/)-the
short De humana natura of Constantine, and the five-figure series-

are those on which Hildegard drew. The absenceof Arabisms
and the scarcity of technical anatomical terms in her writings,
her failure to distinguish betweenveins and arteries, the absence
of anything of the nature of myology or osteology,together with
the neglectof the spinal marrow as an important organ, make it
very unlikely that she consulted Constantine'slonger works or
the Salernitan authorities

or the text of the five-figure series.

Her anatomical descriptionsresemblethose of Constantine's shorter
work, on the other hand, in the description of the three vesicles
of the brain

the treatment

and their

relations

to the faculties

of the mind,

in

of the five senses, in the view of the influence of

the planets on the child and the emphasis laid on epilepsy, as well
as in the absence of any distinction between arteries and veins,
and in the loose doctrines

of the

deformities and monstrosities.

humours

and

of the

causes of

In some of these respects also her

account of the human body presents points of resemblance to
the De hominis membris ac partibus of Hugh of St. Victor,2 with
whom, however, her contact appears to be less close than with
Constantine.

We may infer that Hildegard had consulted anatomical

diagramsand was accustomedto this method of representingthe
organs from a passage descriptive of the microcosm, in which she

saysthat ' in the mouth of the figure in whosebody was the disk,
I sawa light brighter than the light of day, in the form of threads,
somecircular, somein other geometricalforms, and someshaped

like human membersbelongingto the figure, which was clearly
portrayed on the disk upright and accurately limned'.3 These

' circlesand geometricalfigures' fairly describethe highly diagrammatic manner in which the five-figure seriesrepresentsthe

internal organs,and severalpoints suggestthat she doesindeed
refer to this series. Her description of the abdominal muscles
1 This text, critically treated, has beenprinted by K. Sudhoff,who, however,
regardsit as related to the figures: Archiv fiir Geschichte
der Medizin, vol. iii,
p. 361, Leipzig, 1910.
2 Hugh of St. Victor, De bestiiset aliis rebus,iii. 60.
8 Migne, col. 755.
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(umbilicus)
' covering
theviscera
likea cap', hergeneral
descrip
tionsof the vessels
(venae)
andthemuscles,
andespecially
her
account of the vesselsof the leg and of the intimate relations of

the main venaeto the organ of hearing,fits in perfectlywith
the form of these remarkable diagrams (Plate xvm).

We here render someof the most important of her general
anatomical descriptions :

The humoursmay passto the liver, wherewisdomis tested,
having been already temperedin the brain by the strength of the

spirit, and having absorbedits moistureso that now it is plump,
strong, and healthy.
' In the right of man is the liver and its great heat, so that the
right is swift to act and to work ;l but towards the left are heart
and lung, which fortify the body for its task and receive their
heat from

the liver

as from

a furnace.

But

the vessels of the

liver, affected by the agitation of the humours, trouble the venules

of the ear of man and sometimesconfound the organ of hearing. ...
; I saw also that sometimes the humours seek the navel, which

covers the viscera as a cap, and holds them in, lest they be dissipated, and maintains their course and preserves the heat both of
them

and

of the veins.

. . . But

sometimes

the humours

seek the

loins (lumbos),2which mock, deceive, and endanger the virile powers
and which are held in place by nerves and other vessels; in which,
nevertheless, reason flourishes so that man may know what to do
and

what

to avoid.

. . .

' And the same humours go to the vessels of the reins and of
other members, and pass in their turn to the vessels of the spleen,
and then to the lungs and to the heart; and they meet the viscera
on the left where they are warmed by the lungs, but the liver

warms the right-hand side of the body. And the vesselsof the
brain, heart, lung, liver, and other parts carry strength to the
reins, whose vessels descend to the legs, strengthening them ;

and returning along with the leg vessels, they unite with the
virile organ or with the womb as the case may be.
' And as the stomach absorbs food, or as iron is sharpened on
a stone, so do they bring the reproductive power to those parts.
1 An idea that occurs in Aristotle, Parts of Animals, ii, c. 2, but is rejected
by Galen.

2 Early mediaevalwriters held that the lumbus,which we have renderedloin,
was intimately connectedwith the sexual faculties. Thus Hugh of St. Victor
(1095-1141),De bestiiset aliis rebus,iii. 60 ' Lurnbi a libidinis lasciviadicti, quia
in viris causacorporeaevoluptatis in ipsis est, sicut in umbilicofeininis. Undeet
ab lob in exordio sermonis dictum est, accingesicut vir lumbostuos, ut in his esset

resistendipraeparatio,in quibus est libidinis usitata doniinandi occasio.'
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' Again,the muscles
of the arms,legs,and thighs contain

vesselsfull of humours; and just as the belly has within it

visceracontainingnourishment,so the musclesof arms,legs, and

thighs have both vesselsand the [contained]humourswhich

preserve
man'sstrength.. . . But whena man runs or walks
quickly,the nervesaboutthe kneesand the venulesin the knees
become distended. And since they are united with the vessels

of the legs, which are numerousand intercommunicatein a netlike manner,they conduct the fatigue to the vesselsof the liver,
andthus they reachthe vesselsof the brain, and so sendthe fatigue
throughoutthe body. But the vesselsfrom the reins passrather
to the left leg than to the right, becausethe right leg gets its
strength more from the heat of the liver. And the vesselsof the
right leg ascend as far as the renal and kindred vessels,and
these latter vessels unite with those of the kidney.

And the

liver

from

warms

humours.

the reins which

lie in the fatness

derived

the

. . .

' The humours in man are distributed

in just measure.

But

when they affect the veins of the liver, his humidity is decreased
and also the humidity of the chest is attenuated ; so that thus
dried, he falls into disease of such a nature that the phlegm is
dry and toxic and ascendsto the brain. There it produces headache
and pain in the eyes and wasting of the marrow, and thus if the
moon is in default he may develop the falling evil [epilepsy].

* The humidity also which is in the umbilicus is dispersed by
the same humours, and turned into dryness and hardness, so

that the flesh becomesulcerated and scabby as though he were
leprous, if indeed he do not actually become so. And the vessels

of his testicles,being adversely affected by these humours, similarly

disturb the other vessels,so that the proper humidity is dried
up within them ; and thus, the humours being withdrawn, impetigos
may arise . . . and the marrow of the bones and the vessels of the

flesharedried up, and sothe man becomeschronically ill, dragging
out his days in languor.
' But

sometimes

the humours

affect

breast

and liver

...

so

that various foolish thoughts arise . . . and they ascendto the

brainandinfect it and againdescendto the stomachand generate
feversthere, so that the man is long sick. Yet again they vex
the minor vesselsof the ear with superfluityof phlegm; or with
the samephlegmthey infect the vesselsof the lung, so that he
coughsand can scarcebreathe; andthe phlegmmay passthence
into the vesselsof the heart and give him pain there,or the pain
may pass into the side, exciting pleurisy; under such circum-

stancesalso,the moonbeingin defect,the manmay lapseinto the
falling sickness.'*

1 Migne, cols. 792-3.
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Sometimes
Hildegard's
anatomical
ideas
canbeparallel
among
hercontemporaries.
Thusthefollowing
passage
onthe

relationship
of the planetsto the brainis wellillustrated
bv
a diagramof HerradedeLandsberg.
Iforlus Jeliciarum

q)

fcpif foi«.mn
we Crpt?ceU
trvoruf

' *'-""" '" '

""

FIG. 9.

From Herrade de Landsberg's Hortus deliciarum, after Straub and
Keller's reproduction.1

1 The legend reads as follows : ' Minor mundus scilicet homo. Microcosmus.
[Then on the head the names of the seven planets.] Caput microcosm! est rotundum in celestis spere modum in quo duo oculi ut duo luminaria in celo micanfc

quod& septemforaminaut septemceli armonieornant. In pectoresuntflatus&
tussis ut in acre uenti & tonitrua.

In uentrem omnia fluunt

ut in mare numina.

Os lapidesunguesarbosdant gramina crinesUt pedemole[m ] corporissic terra

sustinetomnia. [At the four cornersthe followinglegends
:] Aer huicdonatquod
flat, sonat.audit, odorat. Ignis feruoremdat uisum mobilitatem. Aqua. Munus

aque gustushumoremsanguinis
usus. Ex terra cameratactum trahit &
gravitatem.'
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' From the summit of the vessel of the brain to the extremity

of the forehead seven equal spacescan be distinguished. Here

the sevenplanets are designated,the uppermostplanet in ;he

highestpart, the moonin front, the sun in the middle and the
other planets distributed among the other spaces' (Fig. 9).
IX.

BIRTH AND DEATH AND THE NATURE OF THE SOUL

The method by which the soul enters the body is set forth in
a very striking vision in the Sciviasand is illustrated in the WiesbadenCodexB by a no lessremarkable miniature (Plate xrx). The
soul,which contains the element of wisdom, passesinto the infant's

body while yet within the mother's womb. The Wisdomof God is
representedas a four-squareobject, with its anglesset to the four
quarters of the earth, this form being the symbol of stability.
From it a long tube-like processdescendsinto the mother's womb.
Down this there passes into the child a bright object, described
variously as ' spherical' and as ' shapeless', which ' illumines the
whole body ' and becomes or develops into the soul.
The birth scene is strikingly portrayed. In the foreground lies

the mother with the head and shoulders supported and the right
arm raised.

In her womb is the infant in the position known to

obstetricians as a 'transverse presentation'. Around the child
may be distinguished clear traces of the uterine membranes.
Near the couch are ranged a group of ten figures who carry vessels
containing the various qualities of the child.

Above and to the

left the Evil One may be seenpouring some noxious substance into

oneof thesevessels,or perhapsabstracting someelementof good.
The whole scenesuggeststhe familiar fairy tale in which, while all
bring pleasant gifts to the child's birth, there comes at last the old

witch or the ill-used relative who adds a quota of spitefumess.
The sceneis describedand expoundedas follows :
' Behold,I saw upon earth men carrying milk in earthen vessels

and making cheesestherefrom.

Some was of the thick kind from

which firm cheese is made, some of the thinner sort from which
more porous [tennis] cheese is made, and some was mixed with

corruption [tabes] and of the sort from which bitter cheese is

made. And I saw the likenessof a woman having a complete

humanformwithin her womb. And then,by a secretdisposition
of the Most High Craftsman,a fiery spherehavingnoneof the

lineamentsof a humanbody possessed
the heart of the form, and
reached
the brain andtransfuseditself throughall the members
1892
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And I saw that many circling eddiespossessed
the sphereand

brought it earthward, but with ever renewed force it returned
upward and with wailing asked,"I, wanderer that I am, where
am I ? : ; In death's shadow." " And where go I ? " " In the

way of sinners." " And what is my hope ? ' " That of all wanderers."
The vision is explained as follows : ' Those whom thou
seest carrying milk in earthen vesselsare in the world, men and
women alike, having in their bodies the seed of mankind from

which are procreatedthe various kinds of human beings. Part is
thickened becausethe seedin its strength is well and truly concocted, and this producesforceful men to whom are aDottedgifts
both spiritual and carnal. . . . And somehad cheeseslessfirmly
curdled,for they in their feebleness
haveseedimperfectlytempered

and they raise offspring mostly stupid, feeble, and useless.. . . And
some was mixed with corruption . . . for the seed in that brew

cannot be rightly raised, it is invalid and makes misshapenmen
who are bitter, distressed,and oppressedof heart, sothat they may
not lift their gaze to higher things.2 . . . And often in forgetful-

ness of God and by the mocking devil, a mistio is made of the
man and of the woman and the thing born therefrom is deformed,
for parents who have sinned against me return to me crucified in
their children.'3 (Compare Constantine De humana natura, sections

' De perfectione ' and ; De impeditione '.)
Hildegard thus supposesthat the qualities and form of a child

are inherited from its parents, but that two factors, the formless

soul from the Almighty and the corrupt fluid instilled by the devil,

also contribute to the character of offspring. This is the usual
mediaeval view and is broadly portrayed in the figure.

The strange conception of the body being formed from the seed
as cheeseis precipitated and curdled from milk, is doubtlessderived
from a passagein the Book of Job:
' Hast thou not poured me out as milk,
And

curdled

me like

cheese ?

Thou hast clothed me with skin and flesh,

And knit me together with bonesand sinews' (Job x. 10,II).4
When the body has thus taken shape there enters into it the
soul which, though at first shapeless,gradually assumesthe form
of its host, the earthly tabernacle; and at death the soul depart
1 Migne,col. 415.

2 Migne,col. 421.

3 Migne,col.424.

4 TheAristotelianwritingsalsocomparethe transformation
of the materi
humours
into thechild'sbodywith the solidification
of milk in the formation
of
cheese.
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throughthemouthwiththelastbreath,asa fully developed
naked
humanshape,
to bereceived
by devilsor angelsasthe casemaybe
(Plate xx).

Duringits residence
in thebody the soulplaysthe part usually
assigned
to it in the earliermediaeval
psychology,
beforethe ideas
of Nemesiusand Ibn Ghazali had been elaborated and systematized

by Albert and Aquinas. Hildegardregardsthe brain as having
three chambers or divisions, corresponding to the three parts of
man's nature, an idea encountered in the writings of St. Augustine.
Parallel to these there are, she tells us,

' three elementsin man by which he shows life ; to wit, soul
(anima),body (corpus),and sense(sensus}. The soul vivifies the
body and inspires the senses; the body attracts the soul and
reveals the senses; the sensesaffect the soul and allure the body.

For the soul rules the body as a flame throws light into darkness,
and it has two principal powers or limbs, the intellect (intellectus)
and the will (voluntas); not indeed that the soul has limbs to move

itself, but that it manifests itself thereby as the sun declareshimself
by his brightness. . . . For the intellect is attached to the soul as
the arms to the body : for as the body is prolonged into arms with
fingers and hands attached, so the intellect is produced from the
soul by the operation of its various powers.' l
We need follow Hildegard no further into her maze of micro-

cosmology, in which an essential similarity and relationship is
discovered between the qualities of the soul, the constitution of the

external cosmos,and the structure of the body, a thought which
appearsas the culmination of her entire system and provides the
clue to the otherwise incomprehensible whole.2
X.

THE VISIONS AND THEIR PATHOLOGICAL BASIS

For the physical accompaniments and phenomena of Hildegard's visions we have three separate lines of evidence : her own

account; the statementsof her contemporary biographers,Theodoric and Godefrid; and the miniatures of the WiesbadenCodexB,
probably prepared under her supervision.

It is clear that despitethe length and-activity of her life,

Hildegarddid not enjoynormalhealth. From a very early age
she was the subject of trances and visions, and from time to time
shewas prostrated with protracted illness.
1 Migne, col. 425.

Especiallyin the LiberDiviiiorumOperum,
pars 1, vis. iv,
E 2
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8Godpunishedme for a time by laying me on a bedof sickness

so that the bloodwasdriedin my veins,the moisturein my flesh
and the marrow in my bones,as though the spirit were about to

departfrommy body. In thisafflictionI laythirty dayswhilemy

body burned as with fever, and it was thought that this sickness

waslaid uponmefor a punishment. Andmy spirit alsowasailing,
and yet waspinnedto my flesh,so that while I did not die,yet did

I not altogether live. And throughout those days I watched
a procession of angels innumerable who fought with Michael and
against the dragon and won the victory. . . . And one of them
called out to me, " Eagle ! Eagle ! 1 why sleepestthou ? ...
All
the eagles are watching thee. . . . Arise ! for it is dawn, and eat

and drink."

And then the whole troop cried out with a mighty

voice, . . . "Is not the time for passing come ? Arise, maiden,
arise ! '

Instantly

my body and my senses came back into the

world ; and seeing this, my daughters who were weeping around
me lifted me from the ground and placed me on my bed, and thus
I began to get back my strength.

But the affliction laid upon me did not fully cease; yet was
my spirit daily strengthened. ... I was yet weak of flesh, timid of
mind, and fearful of pain . . . but in my soul I said, " Lord ! Lord !
all that Thou puttest upon me I know to be good . . . for have I not
earned these things from my youth up ? ' Yet was I assured He
would not permit my soul to be thus tortured in the future life. . . .-

Thus was my body seethedas in a pot . . . yet gave I thanks to God,
for if this affliction had not been from Him I had surely not lived so

long.

But although I was thus tortured, yet did I, in supernal

vision, often repeat, cry aloud, and write those things which the

Holy Spirit willed to put before me.

' Three years were thus passed during which the Cherubim
pursued me with a flaming sword . . . and at length my spirit
revived within me and my body was restored again as to its veins
and marrows, and thus I was healed.' 3

This illness of Hildegard was the longest and the most typical,

but by no meansthe only one through which shepassed.She
describesher affliction as continuing for long periods, but there can

be little doubt, from her history, that during much of the time

shewas ableto carry on someat least of her functionsasheadof
a religious house.

The condition from which she was sufferingwas clearly a functional nervous disorder ; this is sufficiently demonstratedby her

1Theeagle
isfrequently
inmediaeval
writings
asymbol
ofthepower
ofdivine
grace. .
2

Migne, col. 110.
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repeated
complete
recoveries,
heractivitybetween
theattacks,and
thegreatageto whichshelived. At firstsight,thelongprocession
of figuresandvisionssuggests
that shemight havebeenthe victim
of a condition similar to that of which Jerome Cardan has left us so

completea personalrecord. But on readingthe booksof visions,
the readerwill easily convincehimself that we are not here dealing
with a dream-state.

The visions are indeed essentially vivid.

'These visions which I saw', she repeatedly assuresus, 4I beheld
neither in sleep, nor in dream, nor in madness,nor with my carnal

eyes,nor with the ears of the flesh,nor in hidden places; but
wakeful, alert, with the eyes of the spirit and with the inward
ears I perceived them in open view and according to the will of
God.

And how this was compassed is hard indeed for human

flesh to search out.' 1

Nevertheless,though the visions exhibit great originality and
creative power-the reader will often be reminded of William
Blake-all or nearly all present certain characters in common. In
all a prominent feature is a point or a group of points of light, which
shimmer and move, usually in a wavelike manner, and are most
often interpreted as stars or flaming eyes. In quite a number of
casesone light, larger than the rest, exhibits a series of concentric
circular figures of wavering form ; and often definite fortification
figures are described, radiating in some cases from a coloured

area. Often the lights gave that impression of working, boiling
or fermenting, described by so many visionaries, from Ezekiel
onwards.

This outline of the visions the saint herself variously interpreted. We give examples from the more typical of these
visions, in which the medical reader or the sufferer from migraine

will, we think, easily recognize the symptoms of scintillating
^cotoma. Some of the illuminations, here reproduced in their
original colours, will confirm this interpretation.
: I saw a great star most splendid and beautiful, and with it an
exceedingmultitude of falling sparks which with the star followed
southward. And they examined Him upon His throne almost as

somethinghostile, and turning from Him, they sought rather the
north. And suddenlythey were all annihilated, being turned into
black coals. . . and cast into the abyssthat I could seethem no
more'2 (Plate xxi).
1 Migne,col. 384.

2 Scivias,lib. iii, vis. 1; Migne, col. 565.
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Thisvision,
illustrated
bythebeautiful
figure
of starsfalling

into thewaves,
is interpreted
by herassignifying
theFallofthe
Angels.

Theconcentric
circlesappearin numerous
visions,
andnotably
in that of the Daysof the Creationof theWorldandtheFall of
Man, illustrated by what is perhaps the most beautiful of all the

miniaturesof the WiesbadenCodexB (lib. ii, vis. 1, Plate xxn).

It is in this concentricform that Hildegardmost frequently
pictures the Almighty, and the idea again appearsin the eleventh
miniature, here reproduced in its original colours, which she
describes
as
a most shining light and within it the appearanceof
a human form of a sapphire colour which glittered with a gentle but
sparkling glow ' (lib. ii, vis. 2, Plate xxm). Appearancesof this
'

type are recorded again and again.

The type with fortification figures is encountered in a whole
series of visions, of which we reproduce the account and illumination of the Zelus Dei (lib. iii, vis. 5, Plate xxiv, lower section).
' I looked

and behold

a head of marvellous

form

...

of the colour

of flame and red as fire, and it had a terrible human face gazing
northward in great wrath. From the neck downward I could see
no further form, for the body was altogether concealed. . . but the
head itself I saw, like the bare form of a human head.

Nor was

it hairy like a man, nor indeed after the manner of a woman,
but it was more like to a man than a woman, and very awful to
look upon.

' It had three wings of marvellous length and breadth, white
as a dazzling cloud. They were not raised erect but spreadapart

onefrom the other and the head roseslightly abovethem . . . and
at times they would beat terribly and again would be still.

No

word uttered the head, but remainedaltogether still, yet now and
again beating with its extended wings.'
From the head extended a series of fortification

lines, and this

peculiar form of vision is reproduced on several occasionsand
variously interpreted (Plate xxiv, upper section). It is united
with similar visions in what we regard as a reconstructed con-

ception of exceedinglycomplex structure. This she claimsto see

separately,and she interprets it as the aedificiumof the city
of God (Plate xxv). Suchreconstructedvisionsare clearlyof a
differenttype and origin to the simplegroup in which a shining

light or groupof lightsis encountered
andinterpretedasa speaking
figure.
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Hildegard'svisions,perhapswithout exception,containthis
elementof a blinding or glittering light, which sheinterprets in
a more or lessspiritual manner. We terminate our account with

the passage
in whichshesumsup her experiences
of it.
'

'From my infancy', she says, up to the present time, I being

now more than seventyyears of age,I have always seenthis light

in my spirit and not with externaleyes,nor with any thoughtsof
my heart nor with help from the senses. But my outward eyes
remain open and the other corporealsensesretain their activity.
The light which I seeis not located but yet is more brilliant than

the sun,nor can I examine its height, length, or breadth, and I name
it the "cloud of the living light". And as sun, moon, and stars are
reflected in water, so the writings, sayings, virtues, and works of
men shine in it before me.

And whatever

I thus see in vision

the

memory thereof remains long with me. Likewise I see, hear, and
understand almost in a moment and I set down what I thus learn....

' But sometimes I behold within this light another light which

" the Living Light itself ". . . . And when I look upon it
every sadnessand pain vanishes from my memory, so that I ani
again as a simple maid and not as an old woman.1. . .
I name

' And now that I am over seventy years old my spirit according
to the will of God soars upward in vision to the highest heaven and
to the farthest stretch of the air and spreads itself among different
peoples to regions exceeding far from me here, and thence I can
behold the changing clouds and the mutations of all created things ;

for all theseI see not with the outward eye or ear, nor do I create
them from the cogitations of my heart . . . but within my spirit,

my eyesbeing open,so that I have never suffered any terror when
they left me.' 2
1 Migne, col. 18.
NOTE.-The

2 Mignc, col. 18.
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John Wilfred Jenkinson was boni in 1871,and came from
Bradfield to Exeter College,Oxford, with a classicalscholarship
in 1890. After taking his degreein Literae Humanioreshe came,
in 1894,to University College,London, where he devoted himself
with extraordinary and never-flaggingenergyto biological studies.
Without having had the usual preliminary scientific teaching,
he brought, on the other hand, a well-trained mind to bear on his
new work, and the rapidity and completenesswith which he ac-

quiredhis scientificequipmentwas oneof the most striking and
interesting points in his career. Jenkinson very soon turned to
original investigation, and from the first he showeda predilection
for Embryology.

For a short time he held a post at one of the great London
hospitals, but he soon returned to Oxford to join the teaching

staff of the Department of Comparative Anatomy. He used the
opportunity of University vacations to work in the laboratory of
the late Professor A. A. W. Hubrecht at Utrecht, where part of his
first published research was written.
During the fifteen years of
life that remained to him, he established himself as the foremost

English writer on Embryology, devoting himself especially to its
experimental aspect, a line of work in which he will rank as one of
the pioneers.
Jenkinson became Doctor of Science in 1905, and in the same

year he married ConstanceStephenson. In 1906 he was appointed
University Lecturer in Embryology, and in 1909 he was elected
to a ResearchFellowship at Exeter College.

Jenkinson'smind was not of the type that matures early, but
one felt in him a power of solid intellect that gained in force
from year to year. The gap in the ranks of British Sciencecaused
by his death has been generally recognized,but his loss seems
greatest to those personally acquainted with him, who know that

he had by no meansreachedthe zenith of his powers.

Jenkinsonled a single-mindedand unselfishlife, wholly free

from worldly and ignobleambitions. Of simpleand winning
humour,happy in his domesticlife and absorbedin his studies,he
representedthe very best type of scientific worker.

He was gifted with a powerfulphysique,and on the outbreak
of war he became an ardent member of the Oxford Volunteer

JOHN WILFRED JENKINSON

TrainingCorps.His qualitiesof calmcourage
andhighsense
of
duty markedhim out as a valuableofficer. Althoughforty-three
yearsof age,he took a commission
in the 12th Worcester
Regimentin January,1915,and waspromotedCaptainin thefollowing
April. On May 10 he left for the Dardanelles,
hayingbeenselected
for service with the 2nd Royal Fusiliers. He was killed in action

on June 4, only ten days after his arrival at the Gallipoli peninsula.
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VITALISM
BY
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JENKINSON

IN oneof the oldestbiologicaltreatisesin the world, the soul or
life of an organismis definedin the most generalway as an activity
of a natural organicliving body-eVreXe^eta
o-w/xaro?
<$>VCTLKOV
opyaviKOVSwa/xei£wypeyoVT°s-n^ebeing autonomous nutrition and
growthand decay. The activity may, however,be latent or patent,

passiveor active, sleepingor waking, without losing its peculiar
characters. It is substance (ovaia), but substance as 'form'

as

opposedto the material substanceof the body, and the living body
is therefore

also a substance

in a double sense.

It is not identical with the body; but as form, proportion (Adyo?),

activity (eWpyeia),essence(TOTLr\v eu/ai),it is related to the body,
mere matter (vA.??),
and potentiality (Swa/us) in just the same way
as the seal is related to the wax ; and the body is the instrument
whereby it effects its purposes; though subsequent in time, it is
prior in thought to the body, as all activities are to the materials
with which they operate.

At the sametime neither it nor its parts are separablefrom the
body, with the exception, possibly, of mind (i ov?); it is indeed

the actual or possiblefunctioning of the body, like the seeingof
the eye or the cutting of the axe, and with the disappearance

of the capacity of this functioning the soul itself also perishes.
Lastly, it is a cause(apxnKa^olria.)in a triple sense: first, as the
sourceof motion ; secondly,asthat for the sakeof which the body
exists; and thirdly, as its essence(ova-La)
or formal cause. The soul

or life is of severalkinds,which form togetheran ascendingseries
eachmemberof which is necessarilyinvolved in those aboveit.

The lowest is the nutritive soul (0/o«m/cij),
found in all living
things,and the only soul possessed
by plants. It is defined as
motionin respectof nutrition, decay,and growth,processes
which

involvealteration(dXXoiWis)
in thebody; andits functions(epya)
are to utilize food for the maintenanceand reproduction of the

formof the body,andto controlandlimit growth.
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Thesecond
is the perceptive
soul(aio-^n/cr}),
the possession
of
which distinguishesanimalsfrom plants. This also is a kind of
alteration (dAXotWi?
rt?)andconsistsin beingmovedand affected.
The fundamentaland indispensable
perceptionis touch (a<H)»
for
it is concernedin the acquisitionof the food. It is invariably
present: the others may or may not, some or all, coexist with it.

Thirdly, someanimalsarepossessed
of a capacityfor locomotion,
and the performanceof this function requir3Sagain a specialkind
of soul.

Lastly, there is the reasoning soul (Sicu/o^riKa)or mind (1/01)5).
This is found in man alone, unless there be other beings similar to
him, or even nobler than he. Mind alone is eternal and separable
from the body.
Though the observation and experiment of modern science
would doubtless find much to alter in the details of these simple

definitions, yet it must be conceded that, by what is certainly
a most fortunate guess if it is not the most wonderful insight,
Aristotle has laid his finger on the cardinal point of modern physiological doctrine. For, putting aside for the moment the mental
faculties, it is here laid down in the clearest manner that not only

the functions of growth and decay, nutrition, and reproduction, but
also the capacity of responding to stimuli are to be ultimately
resolved into some kind of movement of the particles of which the
body is composed. Life, in short, as we might say with Virchow,
is a mode

of motion.

The biology of to-day distinguishes living from inanimate
bodies by the possessionand exercise of the three principal properties or functions of metabolism, irritability, and reproduction;

and further, the body which performs these functions is not only
composed of chemically complex substances-proteids-which are
not found in things that are not alive, but possessesa structure.
In no cass, even the simplest, is the organism a mere homo-

geneouslump of protoplasm, but it has parts or organs,visibly
different from one another, and obviously correlated with the
activities appropriated to each; and it is the preservationof that
structure, in the individual and in the race, which is the end
towards which the collective performance of all these functions, or
the life of the organism, is apparently directed.

Someof thesepeculiaritiesare sharedby certain things that are

not commonlyregarded
asalive. Crystalshaveof coursea definite
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structure; they candivide, and whenbrokenthey can makegood

the missingpart, but they do not assimilateto the substanceof
their own bodies a food-material which is less complex than it, and
they are not irritable.
The differences,indeed, between the living and the lifeless are

soprofound,that it is not to be wonderedat that thereshouldhave
beenin all agesnatural philosopherswho have held that living
activities are phenomenasui generis,differing toto caelofrom the

propertiesexhibitedby lifelessbodies,and neverby any conceivability to be expressedin terms of these.
This

doctrine

is vitalism.

It exists in several varieties, but one at least is of very ancient

lineageand can be traced back through mediaeval times to the
biological speculations of the Greeks.
Whether Aristotle really held the vitalistic views which have
since been attributed

to him is a matter

we shall have to discuss

later on, but it is certain that in the writings of Galen there is to be
found a theory of life which bears the stamp of Aristotelian influence,
and was destined to hand that influence on to future generations.

Galen admits the sensitive soul of Aristotle as the peculiarity of
animals, and the rational

nutritive
retention,
immortal,
its seat is

soul for man, but substitutes

for the

soul certain works of nature-attraction,
repulsion,
alteration. And further, the rational soul is no longer
but perishable, and is dependent on the body, where
in the brain; it is material or quasi-material, a wav^a,

most efficient when dry.

After a long interval this doctrine reappears in the sixteenth
century in the writings of Vesalius, who tells us that the heart has
a vital soul, the liver a natural soul, while there is elaborated hi the

ventricles of the brain an animal spirit or principal soul.

Meanwhile,howrever,the conception of life as something
material had been discarded by Paracelsus for the belief that the

soul,or ashecalledit, the ' Archaeus', by whichthe chemicalprocessesof the body are governed,is not a material but a spiritual

force,a view restatedby Stahl morethan a hundredyearsafterwards. ' The eventsof the body', saysthis author, ' may be rough-

hewnby chemicalandphysicalforces,but the soulwill shapethem
to its own ends,and will do that by its instrument, rnoticn.'
This, of course, is vitalism,

and vitalism

in its extreme or

' animistic' form. The idea recurslater on in the biologyof
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Treviranus. To be living is to havea soul,he tells us, and the
consciousLebenskraflemploysthe forcesof the material world to

form the organism. ' Das Weitzenkornhat allerdingsBewusstsein dessen, was in ihm ist und aus ihm werden kann, und

traumt wirklich davon.' Thoughhe addsquaintly enough,' Sein
Bewusstseinund seineTraume mogendunkelgenugsein'. It is
curious to observethe revival, at the beginning of the twentieth

century,of this mediaevalmysticismin the speculative
writings
of so accomplished an experimentalist as Hans Driesch.

Driesch is an embryologist who in his earlier days had enun-

ciated an invaluableanalytical theory of development,a theory
which suggeststhat while the formation of the first or elementary
organs that appear in the embryo or larva-such

structures as the

larval gut or sense-organ,or the germ-layers-depends upon the
presence in the germ of certain specific organ-forming substances
(and this is a fact which has since been abundantly demonstrated
by experiment), the origin of parts that appear later in development

may be accounted for by the action of the first-formed structures
upon one another, these actions being in the nature of physiological

responses to stimuli;
produced.

and for this also some evidence has been

On this view differentiation is a mechanical process,set

in motion by fertilization or some other cause,and, given a certain
initial structure of the germ or ovum, given the presencein it of
a certain number of parts or substancescapable of acting upon one
another with a fixed co-ordination or harmony of the stimuli and

the responses,given further a proper constitution of the external
environment, then a definite result must follow, the production of

an organism which is like the parents that gave it birth.
But in his later treatises this hypothesis has been repudiated,

and, by a remarkable volte-face,replacedby a dogma of a wholly
different kind.

For now it is urged that no merely material factors

can possibly account either for the harmony of development-the
due co-ordination of mutually reacting parts; or for the secondary

harmonyof composition-the formation of complexorgansby the
union of tissues; or for the functional harmony seenin the activities
of the adult.

For example, it is assertedthat any fragment of an eggof
a sea-urchin,if not too small (not lessthan ~ of the egg),cangive
rise to a whole and normal larva.

We are told that the cells of

the segmentedovum maybe disarrangedto any extent by various
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means, such as raising the temperature, diluting the sea-water,

removingthe calcium from the sea-water,or by shaking,without

prejudice
to the ultimatenormalityof development.
Eachpart of
the ovum can therefore, according to the needs of the case,give

riseto any part of the resultingorganism. ' JederTeil kann nach
Bedurfniss jedes.'

And thirdly, whenthe gastrulaof a sea-urchinis transversely
divided into two, each half, it is stated, develops into a diminished

wholelarva in which the gut becomesdivided into the characteristic
three regions, and all the other organs are formed in correct
proportion.
For each of these acts of development in the whole uninjured
larva an explanation may conceivably be given in terms of forma-

tive stimuli exertedby the originally distinct parts of the eggand
calling forth responsesin other parts. A mechanism may be
thought of which, when set in motion, will achieve a certain end in
accordancewith its own pre-establishedharmony; but a mechanism
which can be subdivided

ad libitum, or almost ad libitum, and the

parts of which will still achieve the same end, will still behave as
wholes with their parts co-ordinated in the same ratio, tempo-

rally and spatially !

Such a mechanism is inconceivable ; for to

ensure the uniform result, the relative amounts and positions of

the necessarysubstancesmust be imagined as identical in every
possible fragment of the egg that is not too small. Something
is therefore required to superintend, to co-ordinate the causesof
development in the case not only of the part but of the whole
eggas well; and this something is not material. A corroborative
proof of the inadequacy of the purely material explanation-the

causalexplanation in the ordinary senseof the phrase-may be
derivedfrom a considerationof certain other vital processes. The
facts of acclimatization and immunity betray an extraordinary
adaptability of the organism to a change in its environment;
an organwill adapt itself structurally to an alteration, quantitative
or qualitative, of function [Roux's 'Functional Adaptation']; lost
parts can be regenerated; and then there is the physiology of the
nervous system.

In all these casesof cregulation ' -and indeed in all other
responsesto stimuli-the

same element, inexplicable in chemical

and physical terms, exists and must exist in development. This

entity is not a form of energy,but a vital constant,analogousto
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the constants
or ultimateconceptions
of mechanics
andphysics
and chemistryand crystallography,
but not reducibleto these,

just as these cannot be translated into one another.

Drieschdescribes
it as a rudimentaryfeelingand willing,a

6psychoid ', ' rnorphaesthetic' or perceptive of that form which
is the desired end towards which it controls and directs all the
material elementsof differentiation, like the grain of wheat of
Treviranus, dreamingdimly of its destiny. It is thus a veracausa
an unconditional and invariable antecedent-a psychical factor
which can intervene in the purely physical series of causesand

effects,and for it he revivesthe Aristotelian term ' Entelechy'.
Such is the ' vitalism'

introduced by Hans Driesch, a teleo-

logical theory clearly, but no mere metaphysical doctrine of final
causes: rather a dynamic teleology which not only seesan end in

every organic process,but postulates an immaterial entity to guide
the merely mechanical forces towards the realization of that end.

Such a theory is open to very serious criticism from both the
scientific and the philosophical side. But before we pass to that
criticism let us turn aside to examine some of the other aspects
under which the Proteus of Vitalism presents himself.

Thus the modern physiologist Bunge, while owning that it would
be a lack of intelligence to expect to make with our sensesdis-

coveries in living nature of a different order to those revealedto us
in inorganic nature, yet insists that we must transfer to the objects
of our sensory perception, to the organs, to the tissue elements,
and to every minute cell, something which we have acquired from
our own consciousness,something, that is to say, which is not
motion, and is not in space,but is in time only.

The essence
of vitalism, so Bungewould have it, lies in starting
from what we know, the internal world, to explain what we do not
know, the external world. We can only remark that this position

appearsto rest upon an epistemologicalconfusion,for Bungehas
evidently failed to distinguish betweenthe idealismwhich teaches
that the world of nature, including our own bodies,only existsin
so far as it is an object of knowledge, that reality is ultimately
ideal, and the ' animism' which, as we have seen,gives every object,

at leasteveryliving object,in naturea directiveconsciousness
of
its own. The former doesnot lie immediatelywithin the scope
of
the presentinquiry; the latter we shall have occasionto discuss
again.
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How far the tenets of animism are to be attributed to Johannes

Miiller is not very clear. For while Miiller maintained that an

organismis due to an ideawhich regulatesits structure,is the
cause of its harmony, and is in action in the organism itself,
exerting on it a formative power, yet he held that the processwas
unconscious. Miiller indeed distinguished explicitly between the
vital and the mental or conscious principle, for in the operations
of the former the manifestation of design is the result of necessity,
not of choice.

At the same time the two resemble one another

in being homogeneous,in existing throughout the mass of the
organismwhich they animate, and in being divided together with
the organism(asin regeneration)without suffering any diminution
or changeof their powers.
In this conception of the unconscious idea there may possibly
be some confusion between the formal and the final cause, between

the idea of the end to be realized, present at the beginning in the
mind of the artificer,

and the end itself.

The former is animism;

the latter is sound enough as metaphysics, but is not science at all.

There is still another school of vitalists which, while not going
so far as to commit itself to a belief in a ' psychoid', yet proclaims
hi no uncertain voice the autonomy of the organism, and not content with the assertion that at present we have not succeeded hi

reducing the activities of the organism to chemical, physical,

and mechanical processes,maintains the utter futility of such
endeavour, and pronounces over the hidden mysteries of life an
eternal Ignordbimus.
Some such view as this

we must, I think,

attribute

to

Dr. Haldane. ' In biology', he says,' the phenomenawhich are or
oughtto be observedfrom the very beginningare not physical and
chemicalphenomenaas self-existentevents,but thesephenomena
asexpressionsof the activity of living organisms. It is the living
organism,and not the physical phenomenon,which is the reality

for biology.' His belief in organic autonomy is based on the
physiologyof metabolism,secretionand absorption,the circulation
oftheblood,andthe nervoussystem. Thusin discussing
the blood,
afterpointingto the constancyin its volumeand composition,he
proceeds: ' Neither starvation nor ingestion of food and drink
materiallyaffect it: liquid injected into it is got rid of with remark-

ablerapidity; and any lossof bloodby bleedingis soonreplaced.
This vital metabolismof the circulatory systemis doubtlessdue
139J
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chieflyto the activity of its liningendothelimn,
whichmostcertainly doesnot play the meremechanical
part whichhasoften
been attributed to it.

The other so-called " mechanisms"

can

likewisebeshownto haveall thecharacteristics
of thelivingbody,
inasmuchas they actively maintaintheir structure,just as the
organismasa wholedoesso. Thereis thusno warrantfor calling
them mechanisms,and thus ignoring what is one of their essential
characteristics.' In passagessuch as thesewe seemto catch an
echo of Miiller's unconsciousidea, and again we ask ourselves,Are
we dealing with a final or a formal cause? Indeed, Dr. Haldane

insists that his ground conceptionis teleological.
There is still one other vitalistic theory to which we must allude,
although its interest is now merely historical.

This is the beliefin

a special vital material, unlike the material of which lifeless bodies
are composed, and endowed with a special vital force, different from

but co-ordinate with the forces of mechanics and physics.
In his Histoire GeneratedesAnimaux Buffon, after referring to
the obvious peculiarities of animals and vegetables-that their
actions

are directed to an end, the conservation

of a durable

species-proceeds to elaborate a thesis in which it is held that

they are composed of organic germs, and that germs of the same
kind are distributed throughout nature, lifeless as well as living.
When an animal or plant dies, its body is dissolved into these
germs, which are then scattered abroad ; when it assimilates,it is
by separating these ubiquitous particles from the brute inorganic
portion of the food. The former is utilized for its own growth, the

latter it gets rid of by evacuation and excretion. Lifelessmatter
is therefore never converted into living material.
Another advocate of the doctrine of a vital force, a property of

the tissuesof the body, and at perpetual war with thoseinorganic
forms which tend to their destruction, was the physiologist Bichat.

Such a conceptionas this could not of coursesurvive the riseof
modern chemistry. Its death-knell was soundedwhen Lavoisier

andLaplaceshowedthat the bodiesof organisms
werecomposed
of
the same elements as are found in inanimate nature, and it has long

since passedinto the limbo of discredited speculations.

Apart from this, vitalistic theorieswouldappearto be in the
main

of two

kinds.

First, there is the metaphysicalvitalism which tells us wecan

neverexplain the living hi terms of the lifeless,insistson the per-
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manentseparation
of the sciences
of biologyon the onehandfrom
chemistry and physics on the other, and preachesthe autonomy
of the organismwithout venturing to tell us in what that autonomy
consists.

Secondly,there is the psychologicaltheory of animismwhich

positsan autonomous
psychicalentity to presideoverthe chemical
and mechanicaloperationsof the body, whether already formed or

in process
of development,
andto directthem towardsits ownends,
the conservationand reproduction of that body's specific form.
A third party, halting between two opinions, suggestsan uncon-

sciousidea,without, however,clearly explaining whether this is to
be taken in a metaphysical or a psychologicalsense. Frankly
opposedto vitalism in all its forms is the conceptionof the living
body as a mechanism. This has also an honourable ancestry
behind it. How far the biology of Aristotle is to be looked upon
as mechanistic we shall presently have to inquire, but in Galen
the soul is certainly material, or quasi-material, as we have already
observed. It is, however, in the physiology of Descartes that
mechanism first appears unmistakably in its modern guise.

For Descartes the body is simply an earthly machine. The
nerves are tubes up which-in
sensation-the animal spirits flow
to the brain only to be reflected (whence our term reflex action)
down other tubes

to the muscles.

' All the functions of the body', he tells us, ' follow naturally
from the sole disposition of its organs,just in the sameway that the
movementsof a clock or other self-acting machine or automaton
follow from the arrangement of its weights and wheels. So that
there is no reason on account

of its functions

to conceive that there

existsin the body any soul, whether vegetative or sensitive,or any
principleof movementother than the blood and its animal spirits

agitatedby the heatof the fire whichburnscontinuallyin the heart
anddoesnot differ in nature from any of the other fires which are
met with in inanimate

bodies.'

The rational soul, the soul which thinks, that is, understands,
wishes,imagines,remembers,and feels, is not material. Yet it

alwaysactsthroughthe machine,thoughthat machinecango on
perfectly
wellwithoutthesoul. ' Whenthebodyhasall its organs
properly arranged for a particular movement it has no need of the

soulto carry them out. All movements,eventhose which we call

voluntary,dependprincipallyonthe samedispositionof theorgans.
F2
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Oneandthesamecause
renders
thedeadbodyunfitto produce
the
movements
andleadsthe soulto quit thebody.'
The biologyof Descartes
appears
to havebeenaccepted
by
contemporary physiologists like van Helmont and Borelli, and

certainly commendeditself to another philosopherof eminence

Leibnitz. Like Descartes,
Leibnitz alsoaffirmsthat the bodyis
a machine or natural automaton ; unlike Descartes,however,he

refusesto believethat the mind directsthe machinein any way.

Rather there is a completeseriesof psychicalparallel to a complete

series of physical events, and between the two a pre-established
harmony.

Although the details of Cartesian physiology have long since
beenexploded,yet the mechanicalprinciple which that philosophy
enunciated so clearly has persisted and has indeed proved to be
the rock on which modern physiological science has been built.
For, when once the chemists had discovered animal and plant
structure to be composed of elements found in lifeless bodies,and
had proved that compounds found only in the organism could yet
be synthesized in vitro, there was no longer any reason why the
properties of the compounds should be consideredas of a different
order to the properties of their component elements. A method
applicable to one was applicable to the other, and as Claude
Bernard has put it, mechanical, physical, and chemical forcesare
the only effective agents in the living body, and they are the only
agenciesof which the physiologist has to take account.
The substances of which the living body is made up are no
doubt extremely complex, yet none the less-to quote a more
recent writer, Verworn-'physiology
is in the last resort the

chemistry of the proteids'. This is the principle that hasnowfor
nearly a century guided and stimulated researchinto the functions
of the organism: to this principle physiologists, too numerousto
name, have not been ashamed to subscribe : under its banner
some of the proudest triumphs of the science have been won.

Yet it is preciselythis which modernor neo-vitalismhaschal-

lengedandasksus to relinquishin favourof a theoryof psychoid
or a pseudo-metaphysicalview of life.

The vitalistic positionmay be assailedfrom two points,the
scientific and the philosophical.

In the first placethe vitalist^asserts
that mechanism
is inade-

quateto explain
thephenomena
of metabolism,
oftransmissio
of
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nervousstimuli, or of development. It is upon the last of these
that Driesch lays special stress.

He has urged, as we have seen,that although a mechanical
explanation might be given (suchan explanation has indeed been
put forward by himself) of the specific differentiation of the
organismby supposingthe first-formed elementary organs, developedout of the substancesgiven in the initial structure of the
germ,to act and react upon oneanotherin accordancewith a certain
harmony, provided for by the same structure; yet a mechanism
which can be subdivided

ad libitum

or almost

ad libitum,

and

eachpart of which will still give rise to a complete organism, is not
to be conceived. The answer to this objection has, however, been

suppliedby the experiments of Driesch himself and of many others.
For though it is true that each of the first two, four, eight, or even
in some cases each of the first

sixteen

cells into

which

the fertilized

ovum becomes segmented, can, when separated from its fellows,

give rise to a complete organism, yet in all casesthere comesa time
when the parts cease to be totipotent and produce not whole but
partial structures.
This invariable restriction of potentialities, which occurs earlier

in some cases than in others, and is not due to mere deficiency
of substance, is not hard to account for.

Those substances on the presence of which in the ovum, as

experimenthas taught us,the formation of the elementary organs
of the embryo or larva depends, are arranged in different casesin

different ways: and they certainly may be, and very frequently
are, so distributed

that

while each of the first

four

cells contains

a like quantity of each of these specificsubstances,arranged in it
exactly as they were in the whole ovum, the next division will

sunderthese materials in such a way that of the resulting eight

blastomeres
four will have more of one of the primary egg-substances,less of another; the amounts apportioned to the other
four being in just the inverse ratio of this : and the result will be

a differencein the fate of the cells when they are isolatedfrom one

another. In thoseof the onegroupthe proportionsof the organs

developed
out of thesesubstances
will not be the sameasthey are
in the other. This is preciselythe result which experimenthas
revealed;it is exactly this result which Driesch has ignored, or
rather attempted to explain away.

It is evident, then, that to someextent the parts of this
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mechanismareinterchangeable,
that it canbesubdivided,andthat

eachpart, broughtnowundernewconditions,will still possess
the
potentialitiesof the whole,just as sucha mechanism
as a rocket,
out of which,under the appropriatestimulus,a certainpatternof
stars is developed, might be subdivided into two or more rockets

of half sizeor less. Thereis, however,a limit to this interchange
ability, while if the subdivisionbe carriedbeyonda certainpoint
the totipotence of the parts is lost.

If the number of these organ-forming substancesgiven in the
germ were very large, as large, let us suppose,as the total number
of separately inheritable characters, it might indeed be difficult to

imagine a mechanism divisible into even two totipotent parts.
But from the need for this assumption we are saved by the second
part of Driesch's own Analytische Theorie, which accounts for
subsequent processes of differentiation by attributing the production of new parts to the mutual interactions of those that are the

first to appear. For this also experimental evidence, though
meagre, is not lacking, while a close parallel is found in the dependence of certain bodily functions upon substances-the

hormones

of Professor Starling-secreted by other organs.
In the secondplace the vitalist maintains that the processesof
metabolism defy, nay more, always will defy, chemical and physical
analysis. The first part of this statement may be a true description of the knowledge of to-day, but the existence in the living
body of the sameelements as are met with elsewhere,the synthesis
of complex organic substances, the establishment of the equiva-

lence of the energy which leavesthe body as mechanicalwork or
heat to that which enters it in chemical form in the food, should

surely make us hesitate before abandoning ah1hope of attaining
to a chemistry of life.
And thirdly, there are physiologists who believe that the complex phenomena presented to us in the activities of the nervous
system are susceptible of a purely mechanical explanation.
4A feature', saysGotch, *which more particularly suggestsspon-

taneouscellular activity is the well-knownfact that centrifugal
dischargesmay continue after the obvious centripetal oneshave

ceased. This is pre-eminentlythe casewhen the centralmassis

renderedextremelyunstableby certainchemicalcompounds,
such
as strychnine,&c. Thereare,however,suggestive
indicationsin
connexionwith suchpersistentdischarges.The morecompletely
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all the centripetalpathsareblockedby severance
andother means,
the lessperceptibleis suchpersistentdischarge,and sincenervous

impulsesarecontinuallystreaminginto the centralmassfrom all

parts,evenfromthosein apparent
repose,
it wouldseemthat could
we completelyisolatenerve-cells,their dischargewould probably
altogethercease.' Evenin the hyper-excitableconditionproduced

by strychninethe spinalmotornervecellsdo not discharge
centrifugalimpulseswhencut off from the centripetalconnexions. The
physiologist,
therefore,has ' definite groundsfor believingthat, as
far as presentknowledgegoes,both the production and cessation
of central nervous dischargesare the expressionof propagated
changesand that these changesreveal themselves as physicochemical alterations of an electrolytic character. The nervous

process,which rightly seemsto us so recondite, does not, in the
light of this conception, owe its physiological mystery to a new
form of energy, but to the circumstance that a mode of energy
displayed in the non-living world occurs in colloidal electrolytic
structures of great chemical complexity.'
To all these

considerations

we must

add the fact

that

life

did

once originate upon this planet from matter which was not alive,
and that even now some inorganic phenomena present at least
remote analogies with certain vital processes. Such are the structure, the spontaneous division, and the regeneration of crystals.

We turn now to the philosophical objections that may be raised
to vitalistic speculations ; and here we must be careful to distinguish what we may term the psychological from the metaphysical
form of the theory.
Driesch has maintained that the belief in a morphaesthetic
psychoid finds support in the philosophies of Kant and Aristotle.
Let us examine

the merits

of this claim.

Like the scientistsof to-day, Kant, in his Critique of the TeleologicalJudgement,lays it down as a rule that the mechanicalmethod,

by whichnatural phenomenaare brought under generallaws of
causationand so explained, should in all casesbe pushed as far

as it will go, for this is a principle of the determinantjudgement.
There are cases, however, in which this alone does not suffice.

Thepossibilityof the growthandnutrition, aboveall of the reproductionand regeneration
of organisms,is only fully intelligible
throughanotherquite distinct kind of causality,their purposiveness. Organismsare not mere machines,for these have simply
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movingpower. Organisms
possess
in themselves
formativepower
of a self-propagating
kind, which they communicateto their
materials. They are, in fact, natural purposes,both causeand

effectof themselves,
in whichthe partssocombinethat they are
reciprocallyboth endand means,existingnot only by meansof one
another but for the sake of one another and the whole.

The whole

is thus an end which determines the process, a final cause which

brings together the required matter, modifiesit, forms it, and puts
it in its appropriate place. Such purposivenessis internal, for the

organism is at onceits own causeand an end to itself, not merely
a means to other ends, like a machine whose purposivenessis
relative

and whose

cause is external.

Such is the principle of the teleological judgement. It is a

heuristic principle rightly brought to bear, at least problematically,
upon the investigation of organic nature, by a distant analogy
with our own causality according to purposes generally, and indispensable to us, as anatomists, as a guiding thread if we wish to
learn how to cognize the constitution of organisms without aspiring
to an investigation into their first origin.

Could our cognitive faculties rest content with this maxim of the
reflective judgement it would be impossible for them to conceive'of
the production of these things in any other fashion than by attributing them to a cause working by design, to a Being which would
be productive in a way analogous to the causality of intelligence. Natural science,however, needs not merely reflective but
determinant principles which alone can inform us of the possibility of rinding the ultimate explanation of the world of organisms
in a causal combination for which an understanding is not expli-

citly assumed, since the principle of purposes does not make the
mode of origination of organic beings any more comprehensible.
And then, in a passageremarkable for its prophetic insight, Kant

proceedsto show how this might be. This ' analogy of forms', lie
' which with all their difference seem to have been produced
according to a common original type, strengthens our suspicion
of an actual relationship between them in their production from
a common parent, through the gradual approximation of one genus
says,

to another-from

those in which the principle of purposes seems

to be best authenticated, that is from man down to the polype,

and againfrom this down to mossesand lichens,and finally to the
lowest stageof nature noticeableby us, namely,crude matter'.
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And so the whole technic of nature, which is so incomprehensible

to us in organizedbeingsthat we believeourselves
compelledto
think a different principle for it, seemsto be derived from matter

and its powersaccordingto mechanicallaws like thoseby which
it operates
in the formationof crystals. A purposiveness
must,however,be attributed evento the crudematter, otherwiseit would not
be possibleto think the purposiveform of animalsand plants.
Although there are doubtlessin the Critique many obscurities
and inconsistencies, to which we cannot allude now, the general

meaningof Kant's reflections upon organismsis perfectly clear.
He who would ' complete the perfect round' of his knowledge must
think not only in beginnings but in ends. The end in the case
of a living being is apparently plain-it is the maintenance and
reproduction of its form; the end in the case of the cosmic
processis to be sought in the ethical, or, in Kantian phraseology, the
'practical' conceptof the freedom of the moral consciousnessof man.
Such a position is quite intelligible, philosophically, but the
testimony it brings to the theory of the psychoid is of very doubtful
value, as Driesch is well aware. He complains indeed that Kant's
teleology is descriptive or 'static', rather than 'dynamic', as is
perfectly true, except in the case of man, a point of which Driesch

naturally makes the most. There are, no doubt, passageswhere
Kant speaks of ' a causewhich brings together the required matter,

modifiesit, forms it and puts it in its appropriateplace'; but against
thesemust be set the explicit statement ' that if the body has an
alien principle (the soul) in communion with it, the body must
either be the instrument

of the soul-which

does not make

the

soula whit morecomprehensible-or be madeby the soul, in which
caseit would not be corporeal at all.' Vitalism can glean small
comfortfrom this. Let us turn, then, to the secondauthority.
As we have seen already, the souls or functions of nutrition

and perception are, in the Aristotelian biology, ultimately to be

expressed
asalterationsor movementsof the particlesof the body ;
mind aloneis separablefrom body and eternal.

In the developmentof the individual organismthe mind comes

in fromoutside,but the two soulsof lowerorderarepresenthi the
o-Tre/j/xa,
or Kmj/xa,as Aristotle calls it, which results from the com-

minglingofthemaleandfemaleelements,
or,asweshouldsay,the
fertilizedovum. The materialand efficientcausesof developmentarenot, however,both contributedby eachof the parents.
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Theteachingof Aristotleis that the matteris provided
by the
femaleandthefemalealone. Theegg(orcatamenia
in mammals)
is describedas beingmerematter(SXiy),
body(<r£fta),
potentiality
(Sui/a/us),
passive(TradyTiKov)
and merelyquantitative,although
it is true that a sort of soul,the nutritive,is somewhat
grudgingly
concededto it, since unfertilized eggsappearin somesenseto be

alive. The maleelement,on the otherhand,providesthe principle
of motion (dpx1?
T^?s/aircrews)and the form (elSos)
; it is qualitative, it is activity, it producesthe perceptivesoul, if it is not itself

that soul, and it is responsiblefor the ' correct proportionality'
(Xdyo?)of the organization. The male element contributes only
motion, but no matter ; it acts upon the female element as rennet

acts when it coagulatesmilk, except that the analogy is incomplete,
since the yovrj brings about a qualitative and not merely a quantitative change in the material on which it operates. To this it
imparts the same kind of motion which itself possesses,the motion

which was present in the particles of the food in its final form from
which

it was itself

derived.

The communication

of this

motion

is

enough to set going the machinery (avTopaTov)
; the rest then
follows of itself in proper order.

Lastly, the sperm of the male acts like a cunning workman who
makes a work of art, using heat and cold as the workman useshis
tools : for this heat and this cold could never of themselves-by
coagulations and condensations-produce the form of the body as
the older naturalists had supposed, regarding only the efficient and
ignoring the formal and the final cause: for the organic body is not
what it is because it is produced in such and such a fashion, rather it is

becauseit is to be such and such that it must be developedasit is.
And

here lies the kernel

of the whole

matter.

For while

Aris-

totle has made it perfectly plain that, according to his idea, the soul,
at least its nutritive and perceptive faculties, is to be regardedas

a function of matter and that this function may be ultimately
expressedin terms of movement,and further that developmentis
a mechanism which is set going by the communication of motion

proceeding from the ' soul' of the male element and derivable
eventually from the motions into which the ' functions' or ' soul'

of the parent can be resolvedto the mere matter which the female

provides,it is equallyevidentthat he doesnot regardthis mechanical explanation-in

terms of material and efficient causes-as

satisfactory or complete. But when we inquire why, he givesusno
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certain nor consistent answer. On the one hand, there are passages

in which he tells us that there must be somethingwhich controls the

materialforcesand imposeson them a limit and proportionality of

growth; that the soulmakesuseof them asthe artist makesuse
of his implements,and suchpassages
arenaturally interpretedby
Driesch

in the sense of a

' dynamic' teleology ; it is the ^v^n which

superintends and controls, and the ^v^n *s 6entelechy'.
Elsewhere,however, we are informed that even the proportion-

ality of the developingparts is simply the outcomeof the motion
impartedby the male,whichis actuwhat the femaleelementonly
is potentia.

Moreover,it may be questionedwhether Aristotle ever intended
to imply more than an ' analogy with the causality of purpose

*

when he uses the figure of the workman and his implements to
illustrate his meaning of the formal cause. The formal cause of
a work of art is an intelligible vera causa; it is the idea in the
mind of the artist antecedent

to the execution

of the work;

but the

formal or final cause of an organism, the end which it apparently
strives to attain, can only be said by a metaphor to be prior in time

to the existenceof the organism itself. Prior in thought, however,it
certainly is, for it is only the performance of its functions (ez/reXe^eta)
by the organism complete in all its parts that makes the mere

mechanism of development comprehensible to us ; the process,
therefore, exists for the sake of the end. Only as efficient cause
is the soul prior in time ; only so far as it is prior in thought can
it be said to be a final

cause.

Such a teleology is, it is obvious, indistinguishable in principle

from the position in which Kant leaves us. It is the position
adopted by Driesch himself in his earlier Analytische Theorie, but

abandonedin the Vitalismus in favour of a theory of 'psychoids'.
Now quite apart from the meaningwhich Aristotle may or may
not have intended to convey, there are grave objections to this
belief. This ' psychoid', to which the name ' entelechy' is surely

misapplied,this rudimentary feeling and willing, which is aware of
the form it desiresto produce,must be psychically at least as complex as the phenomenait is designedto account for, and stands,

therefore,as muchin needof explanationas they ; as Kant has
observed, this will involve

us at once in an infinite

series of such

entities. In fact it is only a photograph of the problem, and not
a solution

at all.
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Again,whenweaskwhatthemodus
operandi
ofthiscause
is,we
get no reply either from Drieschor from any other neovitalist.
Theobjectionthat theinterventionof a psychicalcausein a physical processis unintelligible,an objectionwhich would probably
appeal to many, may be waived, for in the last resort the connexion

between any-even

simple mechanical-causes and effects is

equally hard to understand.
It may, however, be doubted whether these entities are not

being multiplied beyond necessity, and whether the progressof
science would not be better served by an adherenceto a simpler
philosophy. But even when it has discarded the psychoid we
find vitalism still denying the possibility of mechanicalexplanation,
still preaching the autonomy of the organism. The ' dynamic'
teleology of Driesch has only disappeared to be replaced by the
metaphysical doctrine of the final cause.

We may point out, perhaps,in passing,that the organism is by
no means as autonomous as might be desired. The end towards
which the creature strives, the maintenance and reproduction of

its own specificform, is not a constant terminus ad quern,for species
are as mortal as individuals : nor is it always achieved;

ths

autonomy of a worm, which, bisected in a certain way, regenerates
a tail instead of a head, or of a frog, which, after a particular injury,
develops six legs instead of two, has surely renounced iti lights.
But, setting this aside, it must be seriously questioned whether any
good purpose is servedin biological discussionby decrying the value
of mechanical conceptions or by confounding two distinct ordersof

thought. The questionsare grave ones: for the issueat stakeis
no less than the existence of physiology as the scienceof the causes
of living activities.
' Recte ponitur',

said Francis Bacon, ' vere scire esse per causas

scire.' The maxim of the great founder of modern inductive

sciencehas beenthe lode-star of biology in the past, and is still its
watchword to-day.

By exact observation and crucial experiment,

utilizing every canon of induction, the activities of the living
organismare to be brought under wide generallaws of causation,
which will be, in the first instance, physiological laws-of response

to stimuli, of metabolism,and of growth: by meansof theselaws

predictionscan be made,and verified as often as we please.But
no bar can legitimately be set to the scope of human inquiry;

the thoughtprocesswill not rest here,and ultimatelyit maybe
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possible
to statethe widestgeneralizations
of biologyin chemical
and physical,and theseagainin purely mechanicalterms. The
maintenance and evolution of form in the individual, as well as the

largerevolutionof form in the race,becomebut the final terms in
a far vaster cosmicprocess,from ' homogeneityto heterogeneity'.
The idea is, of course,perfectly familiar: it is the analysis of

purelyphysicalcauses,carried to its extremelimit. Phenomena
arethought out in terms not of origins merely, but of one origin,
andthat oneorigin is the only mystery that remains. This unification of the scienceshasalwaysbeenand must still remain the dream
and the faith and the inspiration of the scientific man, and could
such an edifice of the intellect ever be realized, the task of science

would have been completed. Only when this purely deterministic
method has been pushed as far as it will go doesscienceleave off ;
only where scienceleaves off does philosophy begin.
There is an order of time, and there is an order of thought.

Scienceworks in the order of time, and necessarily so : for although
sciencecan never say what constitutes the invariable link between
antecedent and consequent which it terms causal, yet it rightly
speaks of the first as cause, determining the second as effect, since
it is its function to predict from the past which is known to the
future

which

is not.

But the outlook of philosophy is different.
Dissatisfied with
the endless regress of cause and effect, sceptical of first causes and

original homogeneities, out of which by no conceivability could
any heterogeneity have ever been developed, philosophy looks to
the end.

The activities of living organisms at least appear to be directed
to an end ; they are apparently purposive, and it is this purposivenesswhich lends to biology, though built on the fundamental conceptionsof chemistry and physics, peculiar features of its own, and

is, of course,answerablefor the teleologicallanguagewhich biologistsso frequently employ. And by a knowledgeof the end, the

viewof science,to which qua scienceit cannottoo rigidly confine
itself, will doubtlessbe supplementedand enlarged.

But, plain anddefinitethoughthe end of an individual life may
be,the endof the race-of the humanor any other race-the end
of the universe,arethings only to beguessed
at, and all we areleft
with is an indefiniteseriesof evolvingsystemsemergingout of an
infinite past and fading into an infinite future.
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In the final issue, indeed, the last effect is as delusive an ignis

fatuus as the first cause. The philosophy which has rejected one
must divest itself of the other, and seek its end, if anywhere, in
the logical prius of the mind, which, though last in time, is yet first
in thought, since through it alone can that ordered knowledge of
nature which we call sciencebe born and brought to perfection.

....

....
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THERE was little or no progress in the knowledge of anatomy

betweenthe death of Mondino in 1327 and the sixteenth century.
This appearsthe more remarkable when we recall how widespread
was the practice of dissection during the period.

In France, at the

University of Montpellier, public dissectionswere decreedin the year
1377,1and Catalonian Lerida followed suit in 1391.2 At Bologna,
wheredissectionhad long been customary, it received official recognition in the University Statutes in 1405,3and the same event took
place at Padua in 1429. Public anatomies were instituted at the

University of Prague in 1460,of Paris in 1478,and of Tubingen in
1485.4

For

these

' Anatomies

' the bodies

of executed

criminals

were usually employed, and therefore the number of subjects
available varied greatly in different localities.5 In addition to
1 Cartulaire de I'Universite de Montpellier (1180-1518],Montpellier, 1894,p. 21.
2 Dates of the institution of dissection at this and other Universities are given

by F. Baker in Bulletin of the Johns Hopkins Hospital, vol. xx, p. 331, Baltimore, 1909.

3 Statuti dell' Universita di Medicina e di Arti del 1405, Rubr. Ixxxxvi (' De

anothomiaquolibet anno fienda') in the Statuti delleUniversitae dei collegidello
Studiobolognese,
edited by CarloMalagola,Bologna,1888,p. 289.
* J. Saxinger, Ueber die Entmckelung des medizinischen Unterrichts an der

TubingerHochschuk,Tubingen,1884,pp. 5 and 10.
' How rarely dissectionswere conductedin someof the Universities may be
gatheredfrom the first statutes of the medicalfaculty of Tubingen,dated 1497.

These
ordaina dissection
everythreeorfour years.Not till 1601wasananatomy
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theseregulardissections,
therewascertainlya considerable
amount

of post-mortemexamination,surreptitious(Plate XXVHI&1),or
even open (Plate xxix 2), long beforeBenivienipublishedhis
memorable list of cases.3

That so much industry wasrewardedby so small an increasein

knowledgemay probably be attributed to the method adopted.
heldat Tubingenevenoncea year(seeSaxinger,loc.cit.). Evenat Montpellier
in the sixteenth century the scarcity was so great that Rondelet (1507-66) was
on one occasionreduced to dissect the body of his son. For this terrible incident
see A. Portal, Histoire de VAnatomic et Chirurgie, Paris, 1770, vol. i, p. 522 ;
A. Haller, Bibliotheca anatomica,Lib. iv, § clxxxiv, Leyden, 1774, vol. i, p. 205 ;
and A. 0. Goelicke, Introductio in historiam litterariam anatomes,Frankfurt,

1738,

p. 136. Therewas,however,a relatively plentiful supply of subjectsin the
Italian Universities and especially at Bologna and Padua in the fourteenth,
fifteenth, and sixteenth centuries (cp. A. Haller, Bibliotheca anatomica, introduc-

tion to Lib. v, p. 218). This was perhapsdue to the utterly depraved state of
public and private morals to which the peoplesof the peninsula had been reduced by the excessesof the tyrants and the condottieri.
1 Plate xxvm b is perhaps the earliest representation of the practice of dissec-

tion yet brought to light. It is describedin CharlesSinger, ' Thirteenth-Century
Miniatures illustrating Medical Practice', Proceedingsof the Royal Society of
Medicine,Sectionof the History of Medicine, 1916,vol. ix, pp. 29-42.
2 Plate xxix: a post-mortem scene in the late fourteenth century, from a
French MS. of the Grande Chirurgie of Guy de Chauliac, Bibliotheque de laFaculte

de Medecinede Montpellier, MS. 184 francais, folio 14 recto. The scene is laid
in the bedroom of the deceased. In the left-hand top corner is the bed, by the
side of which a female figure, partly obliterated, is praying. Below and to the
left are two other female figures, and a man richly dressedin an ermine-trimmed

robe. These are presumably the relatives of the dead. The corpse,that of
a woman, has been placed on a bare table and is opened from the larynx to the

symphysispubis. In front stands a,lad holding a round woodenvesselfor the
receptionof the viscera,and farther to the right is a stool on which are placed
two or three instruments. The physician, in full canonicals, is at the extreme

right of the picture. The actualprocessof examinationis beingmadeby three
of his assistants. To the left the first of thesedeepens,with a knife, the incision

that hasalreadybeenmadeover the sternum,the secondis graspingwith his
twohandsandrollingup the greatomentumsoasto displaythe viscerabeneath,
andthethird holdsa wandin hisright hand,with whichhepointsto the abdomen,

whilein hislefthecarriesa book. Fiveothersthrongintotheroomfroma passage
which opensinto it.
1 Antonio Benivieni, De abditis nonnullis ac mirandis morborum et sanationum

causis,
Florence,
1506.In thedescription
of Case32,Benivieniexpresses
surprise
at havingbeenrefusedpermissionto perform a post-mortemexamination,as

thoughit wereunusualfor him to meetrebuffsof the kind. *Experimento
comprobare
volentes,corpusincideretentavimussed nescioqua superstitione
negantibuscognatis,voti compotesfieri nequivimus.'
o

82 A STUDYIN EARLYRENAISSANCE
ANATOMY
The so-called'anatomies'wereconducted
in the mostformal
manner. Bertuccio, for example, who succeededMondino as

professor
of Surgeryat Bologna,wasaccustomed,
aswelearnfrom

his pupil Guy de Chauliac,to giveshortsystematic
anatomical
demonstrations
on a fixedandrigidmethod.1The occupant
of
the chair at this period
was indeed no professor
in the modern

sense of

the word. To expound

the tradition of anatomy
as it had reached him was

regarded as the limit of

his duty. Of any attempt
to extend

the bounds

of

knowledge, of any systematic

endeavour

correct

to

or improve the

anatomical

views

of his

predecessors,we find little
or no trace.

Indeed, at

Padua it was expressly
laid down

that

in the statutes

the exposition of

anatomy should follow
the very words of Mondino.2

Early figures portray-

ing the teaching of ana-

tomy (Plate xxvn and
Figs. 1-3, 5) usually show
FIG.2. Title-page
of Mellerstadt's
editionof the USa medical doctor Sitting
Anatomy of Mondino, Leipzig, 1493. The sceneis laid
in the open air.3

^

& ^^

^

remoyed

from the subject ot dis-

section, and reading from his text-book the description of the

part. Meanwhile an assistant, who is usually also a doctor,

performs the actual work of dissection. The professorof
1 SeeE. Nicaise,La GrandeChirurgiede Guy de Chauliac,p. 30, Paris,1890.
2 ' Ut Anatomic! explieationemipsius Mundini sequantur', FrancescoMaria

Colle,Storia scientifico-letteraria
delloStudiodi Padow,4 vols.,Padua,1824-5,

vol. iii, p. 108.

3 Martinvon Mellerstadt,
alsocalledPollichor Polich.
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Surgery,
to whomthe teachingof anatomywas entrusted,
standsby with a pointer to indicate the different organs.

FIG.

3.

A

DISSECTION

SCENE

From the Venice 1495 edition of ' Ketham ' (compare_Plate xxvn).

Sometimesthe professor changesplaceswith the reader at the
desk. In some later MSS. the teacher is figured as himself
handling the body and demonstratingto his pupil (Plate xxx a1
1 Plate xxx a, from a late fifteenth-century Provencal translation of the

GrandeChirurgieof Guy de Chauliac. Vatican Library, MS.hispanice4804,folio
G2
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and61),but thereis evidence
thattheminiatures
portraying
this
are the work of artists unfamiliar with dissectionand with the
teaching of anatomy.

Thestudyof anatomyhadto contendwith two greatdifficulties,
want of subjects for dissection, and faith in the written word.

Thus, at Bologna,whereit was arrangedthat every medical
studentof over two years'standingshouldattendanAnatomyonce
a year, no less than twenty students were admitted to see the
anatomy of each man, and thirty to the anatomy of each woman.2
This was all the practical instruction received. Some other Uni-

versities had to be content with the cadaver of a single criminal
per annum for the whole body of students.

In the first period during which the human body was dissected
in Europe, the thirteenth century, a certain amount of progresswas
certainly made, despite the rarity of subjects. The rebirth of learning in the thirteenth century was not, however, as favourable to
anatomical progress as might have been hoped. Galen, indeed,
ceased to be a mere name, and the Latin translations

of his text, or

of its adumbra in the writings of the Arabians, became ever more
familiar.
On the other hand, with more authoritative
texts in
their hands, men were but the more inclined to follow the evil

scholastic way, and to trust rather to the written words of the
master

than

to

the evidence

of their

own

senses.

Thus

it came

about that the secondperiod, which covers the fourteenth and
most of the fifteenth century, was really stationary so far as the

first-hand knowledgeof anatomy was concerned. With the last
decadeof the fifteenth century, however, there opensa new and
8 recto. A professorand pupil are examininga wastedcorpseplacedon a trestle
in the open air. The teacher is pointing out the surface markings.
1 Plate xxx 6, from the French Guy de Chauliac MS. in the Bristol Reference

Library, folio 25 recto. The MS.datesfrom betweenthe years1420and1435;
cp.NorrisMathews,EarlyPrintedBooksandMSS.in theBristolReference
Library,
Bristol, 1899,p. 70; J. A. Nixon, ' A NewGuy de ChauliacMS.',in Transactions
of theXVIIthlnternat. Cong,of Med.,Sect,of Hist, of Med.yLondon,1914,p. 419;
and CharlesSinger,' TheFiguresof the Bristol Guy de ChauliacMS. circa1430',
Proceedings
of the RoyalSocietyof Medicine,Sectionof theHistoryof Medicine,

1917,vol. x, pp. 71-91. Thefigureshowsa professor
andpupil. Theformeris
demonstrating the bones of a skeleton.

2 Thenumberof femalecriminalsbeinglessthan thenumberof malecriminals,
LudovicoFrati states(La vita privata di BolognadalsecoloXIII al X VII, Bologna,

1900,pp.116-18)
that onlytwo anatomies
in all wereheldeachyear,andthirty
studentsadmittedto thefemaleandtwentyto the maledissection.Thiswould
meanfar lessthan twodissections
ayearfor eachstudentof overtwo years'standing.
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FIG.4. From the English translation of BartholomaeusAnglicus, printed by Wynkyn de
Worde, 1495. The first picture of dissection in an English-printed book.
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From the 1535Venice edition of Berengarof Carpi's Commentaryon Mondino.
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third periodin the historyof oursubject.Fromthat timedates
the true eraof anatomical
renaissance,
whichmayberegarded
as
continuinguntil the commencement
of modernanatomywith the
great work of Vesalius in 1543.

We have said that throughoutthe secondperiod,the formal
demonstrations based on the declaimed text of Galen or Avicenna

or Mondino were practically the sole opportunities afforded to
either teacher or pupil for the investigation of the minuter details

of the human frame. But in makingthis statementconcerning
the
arrestof anatomicalprogress,we must expresslyexcludethe products of the mighty genius of Leonardo da Vinci (1452-1519),whose

anatomical researcheswere without influence,and remainedlong
unnoticed.1 We must also omit evidence gathered from the work
of such early Renaissancepainters as Antonio Pollaiuolo (1429-98)

or Andrea del Verrocchio (1435-88),for these pursued the study
of anatomy in a special field and with a special object.2 Furthermore, there are a number

of artists

of similar

date of whose

anatomical studies we have no direct evidence, but who yet
outlined the muscles of the nude human figure in such a way as
leads us to suppose that they had investigated the superficial
structures at least of flayed parts. Such is the suggestionof some
of the work of Luca Signorelli (c. 1442-c. 1524),and of Andrea Mantegna (died 1506). With such reservations, however, it is probably
true that no evidence is forthcoming until the last decadeof the
fifteenth century of any advance from the standpoint of Mondino.3
But if descriptive anatomy developed slowly in the hands
1 The anatomical

works of Leonardo

have now been rendered accessible in

Tredici Foglie della Royal Library di Windsor. Leonardo da Vinci, Qiiaderni
d'anatomia . . . Pubblicati da O. C. L. Vangensten,A. Fonahm, H. Hopstock,
Christiania,

1911, &c.

2 Pollaiuolo and Verrocchio only studied surface anatomy, so far as is known.

For a summary of the anatomical work of these painters see M. Duval and
E. Cuyer, Histoire de I'Anatomie plastique, p. 20, Paris, 1898.

3 It has been suggestedthat Giammatteo Ferrari da Grado (Matthaeusde
Gradibus), who was professor of Medicine at Pavia 1432-72, made original
contributions to anatomy. He wrote no separate work on anatomy, but his
observationson the ovaries (which he wasperhapsthe first to call by that name)
appear in his Practica, Milan, 1471, and in his Expositions super vigesimam

secundam
Fen tertii canonisAvicennae,
Milan, 1494. An interestingaccountof
Ferrari'slife and work is givenby his descendant,
H. M. Ferrari,in UneChain
deMedecine
au XVe siecle; Un professeur
a Vuniversite
dePaviede1432a 1472,
Paris, 1899. In this work the claim that De Gradibuswas an original and independent observeris effectively disposedof.
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of the physicians,
the art of graphicrepresentation
of anatomical
structureswas still more backward. Severalgroupsof anatomical

drawingsof mediaevaldate have comedown to our time, but
examination of them shows that they have been drawn without
direct reference to the human frame.

Some of these figures are

of the crudetype knownas the ' five-figureseries' (Plate xxxni),
meretraditional diagrammaticsketches.1Hardly better or more
instructive are the series of dissections which illustrate certain MS.

works of Henri de Mondeville (Plate xxvm a)2 and Guido de
Vigevano(Plates xxxi and xxxn), 1345.3 A few sketchesrepresenting the separateorganshave also survived (Fig. 6),4but these
neversuggestthat the draughtsmanhad before him the structure
which he seeksto depict, and the drawings appear to have been
made in order to illustrate contemporary physiological theory
rather than observed anatomical fact.

Even the magnificent

illuminated Dresden Codex of Galen, prepared in France or Flanders as late as the secondhalf of the fifteenth century, betrays not
the slightest first-hand knowledge of anatomy.5 Although the
1 At least six Western copies of this series, besides three or more of oriental

origin, have now beendetected. The Western MSS.and their dates are as follows :
(a) Munich, Hof- und Staatsbibliothek, Cod. lat. monacensis 13002, before 1158.
(b) Munich, Hof- und Staatsbibliothek, Cod. lat. monacensis 17403, circa 1250.

(c) Bodleian Library, MS. Ashmole 399, circa 1290.

(d) Dresden,Kgl. Offentl. Bibiiothek, Codex310, before 1323.
(e) Bodleian Library, MS. e Museo 19, before 1344.
(/) Library of Count F. Zdenho von Lobkowicz in Raudnitz, of 1399.

SeeE. Seideland K. Sudhoff, especially ' Drei weitere anatomischeFiinfbilderserien

ausAbendlandund Morgenland',in Archivfiir Gesch.der Med.,iii, p. 165,Leipzig,
1910.

2 Cp.K. Sudhoffin Bin Beitragzur Gesch.
derAnatomieim Mittelalter, Leipzig,
1908.

3 E. Wickersheimer,' L'Anatomie de Guido de Vigevano,medecinde la reine

Jeannede Bourgogne
(1345)',in Archivfur Geschichte
der Med.,vii. 1, Leipzig,
1914. M. Wickersheimerhas kindly givenpermissionfor the reproductionof the
figures in Plates xxxi and xxxii.

4 NotablytheMS.Roncioni99,datingfromthefirst half of the twelfth century,
in the UniversityLibrary of Pisa,reproducedby K. Sudhoffin the Archiv fur
Gesch.
der Med.tvii, Tafel xiv, 1914. Also separateorgansare depictedin the

BodleianMS. Ashmole399,datingfrom the end of the thirteenthcentury,
reproducedin Fig. 6.

6 The miniatures of the DresdenCodex have been studied by L. Choulant,

Geschichte
und Bibliographic,
der anatomischen
Abbildungnachihrer Beziehung
aufanatomische
Wissenschaft
undbildende
Kunst,Leipzig,1852,andin the Archiv
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illustrationsof this MS.are preparedwith the utmost technical

skill,theyyet showus a teacher
exhibitingto hispupilsa heart
of the formfoundon playing-cards,
andotheranatomical
figures
scarcelymorefaithful to the facts (Platexxxiv).
HEART

& LUNGS
INTESTINES

KIDNEYS

FIG. 6.

DIAGRAMS

OF

THE

INTERNAL

ORGANS

After Bodleian Library MS. Ashmole 399 of about 1298, fos. 23 recto-24 recto.

The spirit of investigation of the artist who perforce went
direct to nature, dissecting with his own hands and observing
fur die zeichnenden
Kunste, II. Jahrgang, Leipzig, 1856,p. 264. More recently
the MS. has been most carefully described and its miniatures reproducedby
E. C. van Leersum and W. Martin, Miniaturen der lateinischenGaknos-Handschrift

der kgl. offentl.Bibliothekin Dresden,in phototypischer
Reproduktion,Leyden,1910.
We have to thank Dr. Van Leersum of Leyden for kind permissionto reproduce
the figures of Plate xxxiv.
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with his own eyes (Plate xxxvi), showeditself indeed far more
fruitful

than the tedious ex cathedra methodization

of the pro-

fessor.1Yet the system of the schoolsneededto be combined
with the freedom of the artist for the production of an effective
anatomical work. What the projected treatise of Marcantonio
della Torre (1473-1506)might have been we may guess from
the anatomical sketches of Leonardo da Vinci (Plate xxxv), who
was to have been associated with him in the work.2

In the

event, however, the medical schools had to wait yet another

generationbefore the subject was placed on a sound basis by
Andre

Vesale.

The Mondino pamphlet-for it is little more-used since its
author's death in 1327 as a text-book

in the schools of northern

Italy, was first printed in 1478. Not until the last decadeof the
fifteenth century did there appear another work bearing evidence
of the hand of a practical anatomist. This was an Italian translation of Ketham's Fasciculus medicinae, impressed at Venice in the

year 1493.3 The volume comprises Mondino's pamphlet and a
collection of other medical tracts that were probably put together
by Giorgio di Monteferrato from the work of a writer of the previous
century, for their contents are traceable to a fourteenth-century
MS.4 The text is neither original nor remarkable, but the Venice

volume derives its importance from certain figures which appear
in it for the

first

time.

Two of these plates are of great interest both intrinsically and
also in relation to the history of anatomy. One of them is the
magnificentrepresentation of a dissection scene,which is regarded
as perhaps the finest example of book illustration produced during
the first century of typography5 (Plate xxvn). This work of the
1 Cp. P. Triaire, Les lecons d'anatomie et les peintres "hollandaisaux X VI* et
XVIIe siecles, Paris, 1887.

2 For della Torre and his projected work on anatomy, seeG. Cervetto, Di

alcuniillustri anatomiciitaliani deldecimoquinto
secolo,
p. 46, Verona,1842; also
L. Choulant,Geschichte
deranatomischen
Abbildung,p. 5, Leipzig,1852.
3 The first edition appeared in Venice in 1491 and is in Latin.

It is of less

typographical interest.

4 K. Sudhoff,* Eine Pariser "Ketham" Handschriftaus der Zeit Konig

KarlsVI (1380-1422)
', in Archivfur Geschichte
derMedizin,vol. ii, p. 84,Leipzig,
1909;

' NeueBeitragezur Vorgeschichte
desKetham', in Archivfur Geschichte

derMedizin, vol. v, p. 280, Leipzig, 1912.

1Princed'Essling,Leslivresa figuresvenitiensde la fin du X Vesiecleet du
commencement
du XVIe, part i, vol. ii, p. 56, Florence and Paris, 1908.
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' maitreauxdauphins*,
astheunknown
artistiscalledby critics,1
is doublyinteresting,
for it is thesubjectofanexperiment
in colour
printing,no lessthan four pigmentsbeinglaid on by meansof
stencils.Asearlyas1457themethodof stencilling
wasemployed
for colouring the initials of a Psalter, and in 1485 Erhard Ratdolt

in an astronomicalwork addedyellow to the earlier red and black.

The figure from whichour plate is takenrepresents,however,the
first attempt at a complexcolourschemeand leadsup to the work
of Hugo da Carpi.2

In this picture the professor,a youthful figure perhapsintended
to represent Mondino himself, is shown standing at a desk which
hides his book. Around a corpse, laid on a trestle table before
him,

there cluster

a number

of men in doctor's

robes.

Their

valid facesare sufficient to convinceus that the artist is herepresenting us with portraits.

One of the listeners has removed his

robe and stands with upturned sleevesand knife in hand, ready to
make the first incision on the direction of the doctor, who points to
the part with a wand held in the left hand. In the impression of 1495
and in those of later date, the book appears above the desk, the
attitudes of the students are somewhat changed, and many other
details are altered. In all these, however, the blocks have been

recut and the result is artistically inferior 3 (Fig. 3).
The second plate from the 1493 Ketham with which we are
here concerned is the outline of a female body, in a traditional
pose,4 laid open to exhibit some of the internal organs (Fig. 7).

These had clearly been sketched from the object, and therefore
this drawing, the first printed figure of its kind, may be said to
introduce the new era for the investigation of the human frame.
The anatomical renaissancehad begun. Into a discussion of the

full developmentof that age we cannot now enter. But the MS.
of Manfredi, with which we have here to deal, was written at the

very dawn of the new era and is itself one of its earliestdocuments.
1 EugenePlot, Le CabinetdeI'amateur,nouv.serie,Paris, 1861,' Le maitreaux

dauphins',p. 354et seq. Thedolphinsareseenon eithersideof the chairin Plate
XXVII.

2 Due de Rivoli, Bibliographiedeslivres a figuresvenetiens,p. 110,Paris,1893.

3 Cp.G. Albertotti,Nuoveosservazioni
sul ' Fasciculusmedicinae
' delKethamt
Padua, 1910.

4 See K. Sudhoff, ' Weibliche Situsbilder von ca. 1400-1543', in Tradition

und Naturbeobachtung,
p. 79, Leipzig, 1907. The numberand characterof the
indication lines attachedto this figure suggestthat the block from whichthe

impression
hasbeentakenhadpreviously
beenusedfor some
otherpublication.
This work, however, if it exists, has not yet come to light.
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printedanatomicalfiguredrawnfrom the object.
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II.

BOLOGNESE
WORKSON ANATOMY

An organizedMedicalFaculty existedat Bolognaat leastas
early as 1156,1though the first record of dissectionthere is of con-

siderably later date. In February 1302a certain Azzolinodied
undersuspiciouscircumstances.Poisonwassuspected,
aninquest
washeld and a post-mortemexaminationordered. Theinvestigation was conducted by two physicians and three surgeons,who
unanimously agreed ' that the said Azzolino assuredlymet his
death by no poison,but on the contrary, we assertthat the quantity
of blood collected in the great vein known as the vena chilis
[vena cava]2 and in the veins of the liver adjacent thereunto,
has prevented the due movement of the spiritus throughout the
body, and has thus produced the diminution or rather extinction of the innate heat and thereby induced a rapid post-mortem
discoloration. Of this condition we have assured ourselvesby the
evidenceof our own sensesand by the anatomizationof the parts.'3
The first anatomical document emanating from the University
of Bologna is, however, of still earlier date, and is the work of
William of Saliceto (1210 ?-80). This writer was educated at
Bologna, and it is claimed that he was the first to dissect the

human body there.4 His Cyrurgia, which was completed in 1275
(editio princeps, Piacenza, 1476), is divided into five books, of
which the fourth and shortest is devoted to anatomy. Its descriptions are brief and concise. They are often clearly the result of

actual observation, and they show hardly any trace of the absurd
and irritating teleology that the influence of the Arabians and
1 Michele Medici, Delia vita e degli scritti degli anatomicie medicifioriti in
Bolognadal cominciodel secoloXIII, Bologna, 1853; Compendiastoricodella
scuolaanatomicadi Bolognadal Eina^cimentodelleScienzee delleLetterea tuttoil
Secolo XVIII,

Bologna, 1857.

2 The mediaevalterm, 'vena chilis', lasted in anatomy until the end of the

sixteenth century and probably later. ' Chilis' is a corruption of the Greek
Ko&rj. This hybrid namewasabandonedby Vesalius(Fabrica,1543Basleedition,
p. 376) in favour of the title '

vena

cava'.

3 The passage
is translatedfrom MicheleMedici,Compendio
storico,pp.10-11.
4 SeeA. Laboulbene,' Les anatomistesanciens', in Revuescientifiquepourfa
France et pour VEtranger,vol. xxxviii, p. 641, Paris, 1886; Robert Ritter von

Toply in Puschmann,
Pagel,andNeuburger,
HandbuchderGeschichte
derMedizin,

vol. ii, p. 197,Jena, 1903; G. Martinotti, ' L'insegnamento
dell' Anatomia
in

Bologna
primadel secolo
xix', in Studie Memorie
perla storiadett'universit
di Bologna, vol. ii, p. 51, Bologna, 1911.
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of Galen made customary in early anatomical literature. The

anatomyof Salicetoappearsto us very sensibleandsofar asit goes

practical. It betraysthe methodratherof the Salernitanthan of
the Arabian anatomical writings, and is on the whole the best
Europeanwork of the kind beforethe Renaissance. It was, however, soonreplacedby the text-book of Mondino di Luzzi (12851327),1which, though inferior to that of Saliceto, held the field
until the subject was revolutionized by Vesalius.

Mondino was professorat Bologna till his death in 1327. His
work,easily accessiblein oneof its many editions, * is corrupted by
the barbarous leaven of the Arabian schools, and his Latin defaced

by the exotic nomenclatureof Avicenna and Rhazes'.2 But it is
not the language alone that has suffered. The schoolman's attitude, well fitted for the classification

of ideas, is an ill instrument

for the investigation of Nature, and in the scholastic Mondino the
very basisof scientific judgement is undermined, so that he readily
acceptsthe views of the ancients against what must often have been
the evidence of his own senses.

The work, however useful to the

contemporary student, was thus essentially reactionary as against
the efforts

of the earlier

Salernitan

anatomists

and

of William

of

Saliceto. This is the more remarkable becauseit is quite clear that
he was accustomedto demonstrate on the actual body-a privilege
denied to the early Salernitan school,-and he was, moreover,
a popular and successful teacher.

His work is a manual of dis-

section rather than a treatise on anatomy. This, added to its
conciseness
and brevity, strengthened its appeal to the ' practical'
man-an epithet claimed then, as now, by the majority of stupid
and unpractical people. The personal influence and enthusiasm

of its author no doubt helpedalso towards the phenomenalsuccess
of this work, which for two hundred years held a position without
rival as the text-book of the medical schoolsof Italy, whereeven
aslate as the sixteenth century Mondino ' was still worshipped by
all the studentsas a very god'.3
1 An intermediate anatomist was Gulieimo Varignana, who was professorof

Medicine
in Bologna,and is recordedas havingopenedfor judicial purposes,on

February
15,1302,
thecorpseof oneallegedto havebeenpoisoned.SeeMichele
Medici,op.cit. Theinvestigationis referredto above.
Dr. Craigiein his excellentaccountof the History of Anatomy,in the ninth
andsubsequent
editionsof the Encyclopaedia
Britannica.
' Mundinusquernomnisstudentiumuniversitascolit ut deum', J. Adelphus
in hiseditionof Mondino,Strassburg,1513.
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Mondino
wassucceeded
in thechairof Surgery
at Bologna
by

his pupil, the Lombard Bertuccio, who died in the Black Death of

1347. Bertuccio'ssurvivingwork is unnoteworthy,but he was
the anatomicalteacherof Guy de Chauliac,whoseSurgerylis of
great value and was very influential in standardizingpractice,
especially in the north and west of Europe. Neverthelessit

appearsto us that the anatomicalsectionis the weakestpart of
Guy's great work. The teleology that is a blot in Mondino has here
become a perfect plague, and Guy's anatomy consists of one-third
description and two-thirds wearisomely reiterated reasonsfor the

existence of imperfectly described structures. Through Guy de
Chauliac the anatomical tradition of Mondino passedover into the
University

of Montpellier.

A later fourteenth-century Bolognese writer was Tommasodi
Garbo (died 1370), who did little but comment on Avicenna.

A

surgeon of the next generation, however, Pietro d'Argellata,
deserves to be remembered for his description of the examination

of the body of Pope Alexander V, who died suddenly at Bolognaon
May 4, 1410. His account throws light on the customary procedure and may be rendered here.2
' I ordered the attendants',

he says, ' first to cut the abdomen

from the pomegranate[i. e. the Adam's apple or laryngeal cartilage 3] to the os pectinis [i. e. the symphysis pubis]. Then, sothat
they should not rupture the intestines, I myself sought the rectum
and ligatured it in two places and then cut it between. Next I
removed

all the intestines

as far as the duodenum

and dealt with

them as with the rectum, and so I had the intestines clean and

without fetor. After this I extracted the liver, seizing its ligaments ; then the spleen and then the kidneys, and these wereall
placed together in a jar. I now passedto the spiritual members

[i. e. the thorax] and removed lung and heart and all their ligaments. Then I ligatured the meri [the Arabian term for oeso-

phagus] and removed the stomach. When this had been done
there were some who wished to remove the tongue but knew not
how.

I however cut under the chin and extracted

the tongue

1 Editio princeps, Lyons, 1478.

2 Pietro de Argellata, Cirurgia, ' Incipit liber primus cirurgie magistriPetri
de la Cerlata' (!), Venice, 1492. Quotation from lib. v, tract. 12,chap.3. An
earlier edition which we have not seen was printed in Venice in 1480.

3 The * pomegranate' sometimesalso meansthe xiphisternum. It is not
clear which is implied here.
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throughthat hole,togetherwith trachea
arteria[trachea]and ram.

Then I passedto the arteria adorti [aorta] and venachilis [vena
cava]. Lastly I removedthe ligaturedremnant of the intestines
as far as the anal margin.'

Giovannida Concoreggio(died 1438),who waslector in Surgery

at Bolognain the early part of the fifteenth century, left a few
anatomical observations of little note,1 and not very much more can
be said for his successors and Manfredi's contemporaries Gabriele

Gerbi (de Zerbis, died 1505)and AlessandroAchillini (1463-1512).
Gerbi2 does little but repeat in the most verbose fashion the
work of Mondino and of Avicenna, some of whose errors, how-

ever-e. g. the three ventricles of the heart-he omits. He wrote
also an anatomy of the infant, or rather of the foetus,3and a
treatise taken mainly from Avicenna's De generationeenibryonis.
Like all his work, these are in the full scholastic style of a professor

of Logic,a position to which, in fact, he ultimately attained.
Achillini's work 4 is but a slight advance on that of Gerbi.

It is

really little elsethan a note-book for students, and givesthe baldest
directions for dissection, accompanied by a few comments taken
from Avicenna. Achillini occasionally ventures to criticize Mon-

dino, and his work has at least the advantage of brevity.
a claim
duct

to be remembered

of Wharton

and

in that

is said

to

he was the first
have

been the

He has

to describe
first

the

to describe

the ear ossicles, malleus and incus. Achillini, like Gerbi, was
a windy and very ' scholastic' disputator.
He was best known

to his contemporaries as a supporter of the philosophy of
Averroes. In 1506, when driven from Bologna with the other

supportersof Bentivoglio, he becameprofessorof Philosophy at
Padua.

With Giacomo Berengario da Carpi we come at length to
onewho definitely advancedthe science,and who may be regarded
as the first modern anatomist, so far as printed works are con-

cerned.He wasprofessorof Surgeryfrom 1502to 1527,andduring
1 Giovanni da Concoreggio,Lucidarium et Flos Medicinae,Giunta, Florence,
1521. It containsa few scatteredanatomicalpoints.

1De Zerbis,LiberAnatomiaecorporishumaniet singulorummembrorum
illius,
Venice, 1502.

1Reprintedin the Anatomiaof JohannesDryander,Marburg,1537.
1Alessandro
Achillini, Annotationes
anatomiae,
Bologna,1520. This work is
alsoincluded in the 1502 edition of De Zerbis' Liber Anatomiae.
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that periodpublishedhis greatanatomicalwork.1 This volume,

thoughmodestlyput forwardasa commentary
on Mondino,is in
reality an original contribution of great value. It is the earliest

anatomicaltreatisethat canproperlybe described
ashavingfigures
illustrating the text (Fig. 8).2 Carpi doesnot hesitate to criticize
the work on which he comments-as

FIG. 8.

THE

ABDOMINAL

for instance when he denies

MUSCLES

From Berengar of Carpi's Commentary on Mondino, Bologna, 1521.

the existence of the 'rete mirabile'

below the brain, though

descriptionsof the ' rete mirabile' had beenbasedon the statement
1 Carpi commentaria
cum amplissimisadditionibussuperanatomiamundini
una cumtextueiusdem
in pristinumet verumnitoremredacto,Bologna,1521. An
earlier and lessimportant editionof Carpiwasthe AnathomiaMundini noviter
impressaac per Carpum castigatathat appearedat Bologna in 1514.

2 Thefiguresin Kethamandin the wretchedproductionsof Johannes
Adelphus

(J.A. Muelich),
of Hundt,andof Peyligkcanhardlybesaidto illustratethetext
of anatomical

treatises.

From a drawing in the Library, WINDSOR

CASTLE

.!.,,

',',...,

v

\ "

^t-V'-1
^i_.-

(,..--<

. -"

. .~l4.,.!itJ

>^«Hr*i<f<*'»*4fr

",' '-

"r -"-

-V-N<-

PLATE XXXV.

VIEW

OF THE

LEONARDO

INTERNAL
DA

VINCI

.

ORGANS

o
H

cq
o
"<->

OJ

rt

Q

sr^
O

Q
CO

D

w
J

o

s
ffi
CO

03
t-,

Q
03

O
!_

fn

W

THE ANOTHOMIA

OF HIERONYMO

MANFREDI

97

of no less an authority than Galen. Furthermorehe was the
first to describethe vermiform appendix, and he gavethe earliest
correct account of several other organs, e. g. the choroid plexus

andthe olfactorynerves. He was an industriousdissector,and
he tells us that he had examined more than a hundred bodies.

With Carpiwe closeour seriesof Bolognese
anatomists. Into

that groupwenowproceed
to fit the writerwith whomwearehere
speciallyconcerned,Hieronymo Manfredi.
III.

HIERONYMO

MANFREDI

HieronymoManfredi was a memberof a family that had
already for more than two centuries provided distinguished
citizens,and especiallyphysicians, to the city of Bologna.1 He
wasborn about the year 1430and was educatedat the University
of Bologna. Here in 1455 he was laureatusin Philosophy and
Medicine, and here he became professor of the latter subject in
1463.2

During the second half of the fifteenth century, a perfect
mania for the study of astrology infected Italy and penetrated
equally into the Court, the Church, and the Academy. The profession of Medicine was far from immune, and at the University

of Bologna, where a chair of Astrology had long been established,3
the study was pursued with ardour and enthusiasm.

Here Man-

fredi early devoted himself to that will-o'-the-wisp, the pursuit

of which absorbedand sterilized many of the best intellects of
his day. By the year 1469he wasalreadyregardedasan authority
on the vainest of studies,4and as the years went on he seemsto
havedevoted himself to it ever more and more. The generally

credulouscharacter of Manfredi's astrological ideas may be
1Albano Sorbelli,Le CronicheBolognesidel SecoloXIV, Bologna,1900;

La Signoriadi GiovanniViscontia Bologna,Bologna,1901; MicheleMedici,
loc. cit., p. 4.

2GiovanniFantuzzi,Notiziedegliscrittoribolognesi,
Tom.v, p. 196,Bologna,

1786.

1HastingsRashdall,TheUniversities
of Europein theMiddleAges,3 vols.,

Oxford,1895,vol. i, p. 244.
1He is mentionedin this capacityby Niccolo Burzio, Bononiaillustrate,

Bologna,
1494.Wehavebeenunableto consultthiswork,whichis quotedby
Fantuzzi,
loc.cit. SeealsoFerdinando
Gabotto,
Bartolomeo
Manfredi
e VAstrofopia
aliaCorte
di Mantova,
Torino,1891,p. 19
1892
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gathered
from the pageof hisPrognosticon
ad annum1479which
we here reproduce (Fig. 10).

The history of Manfredi'sconnexion
with the Universityof
Bolognamay be briefly told. He appears
for the first timeon the
professorial
roll in 1462,
whenwefindhimgivingthe' extraordinary
lectureson Philosophy,
a subjectthenregarded
asunderespecia

chargeof the physicians. In 1465he wasconductingthe 'ordinary
coursein Philosophy,andat the sametime giving occasiona
'

lectures on Medicine. In the following year he was called to the

chair of TheoreticalMedicine,and in 1469he helpedthe Faculty
out of a difficulty by giving lectures on ' Astronomia' in place of
the aged professor Giovanni de Fundis. The latter died in 1474,

and from that date onward Manfredi assumedresponsibility for
the course on 'Astronomia'.
Among the colleagueswho joined
him were Gabriele de Gerbi, who became lecturer on Logic in 1476,

Filippo Beroaldo, who becamelecturer on Rhetoric and Poetryin
1479, and Alessandro Achillini, who became lecturer on Logic in
1484.1

Such was the regard for Manfredi's powers of astrological

prediction that to all the University announcementsof his course
of lectures on Astronomy is added ' cum hoc quod faciat iudicium

et tachuinum '.2 In spite of his proficiency in the science,however,
he was

unable

to

foretell

his

own

death.

Giovanni

Pico

della

Mirandola writes of him thus derisively :
'

quo anno [1493] obiit

omnimoda[m] uite

incolumitate[m]

fuerat pollicitus Hieronymus manfredus astrologus nostra aetate

singularis : a quo tamen nihil mirandum minus praeuisamaliorum
mortem : qui nee suam ipse praeuiderit: nam cum proxima
estate uita sit functus: in istius tame[n] anni publico uaticinio
qui s[cilicet] ei fuit fatalis : multa & mira sequenti anno dicturum
se non semel pollicebatur. Qui iiescio oppigiioratam fidem quomodo reluet:

nisi forte de caelo uerius nunc terrena despiciat

q[uam] de terra oli[m] caelestia suspiciebat.'3
Manfredi

died in 1493 and was buried

in the church of Santa

1 Manfredi'sUniversitycareeris extractedfrom UmbertoDallari,/ rotulidei
lettorilegistie artisti dellostudiobolognese
dal 1384al 1799,Bologna,vol. i, 1888,

andLuigiNardiandEmilioOrioli,Chartularium
StudiiBononiensis,
Iinola,vol.i,

1907. 2 SeealsoP. A. Orlandi,Notiziedegliscrittoribolognesi,
Bologna,
1714.
3 JohannesFranciscusPicus Mirandula,Disputationesadversusastrologos

Lib. ii, cap.9, Bologna,1495. Ourquotationis fromthe original1495edition,
not from the slightly variant edition contrefaite.
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Margarita
in Bologna. Thischurchno longerexists,but it containedin the eighteenthcenturya tombbearingthe inscription:
HIERON. MANFREDO BONON. PHILOSOPHO AC MEDICO
SVAE AETATIS NEMINI SECVNDO ASTRONOMORVMQVE
CITRA

INVIDIAM

POSVIT

FACILE

SVPERSTES
SVISQVE

VALE

PRIMARIO.

IOAN.

FILIVS

POSTERIS.

ATQVE

VALERE

ILLVM

OPTA.1

Manfredi left a widow, Anna, who was still living in 1496 with

a householdof ten personsin the Via S. Margarita.2 The houseson
one side of this street backed on the very walls of the buildings

belonging
to the 'University of Medicine',3
andwemaysuppose
that
HieronymoManfredi had resided here on that account. His sur-

vivingson,Giovanni,lived hardby in the Via S. Antoniodi Padoa.
It cannot be said that Manfredi's printed works suggestgreat
scientific attainments. All are permeated by the sameastrological
obsession. They comprise the following :

(a) The editio princeps of Ptolemy's Cosmographia and
Tabulae Cosmographiae,the best-known printed work to which
Manfredi's name is attached.

He was associated in its production

with the famous scholar Filippo Beroaldo, and the finely produced
volume was published at Bologna in 1472 (?),4and dedicated to
the memory of Pope Alexander V (died 1410). It is interesting
as containing the first printed map of England (Fig. 9). At the
end of the

work

we read

:

4Accedit mirifica imprimendi tales tabulas ratio.
toris laus nihil

illorum

laude inferior.

Qui primi

Cuius inuenl[itte]rarum

1 G. Fantuzzi, loc. cit., p. 197.
2 U. Santini, ' Cenni statistic! sulla Popolazione del Quartiere di S. Proclo in

Bologna', in Atti e MemoriedellaR. Deputazione
di Storia Patria per le Provincie
di Romagna,
series3, vol. xxxiv, pp. 366 and 367, Bologna, 1906.
J Seemap of the old University buildings of Bologna prefixed to Francesco
Cavazza,
Le ScuoledeWanticostudiobolognese,
Milan, 1896.
4 The date 1462,clearly printed on this edition, is certainly erroneous,since

therewasno printing-pressat Bolognatill 1471. A. E. Nordenskiold(Facsimile
Atlastill Kartografiens
dldestaHistoria, Stockholm,1889,p. 12) consider that
1472is the true date, but the point is not yet finally settled. SeeJ. A. J. de

Villiers,'FamousMapsin theBritish Museum',in Geographical
Journal,vol.liv,
London,August 1914,p. 173. Albano Sorbelli,in his authoritative / Primordi
dellaStampain Bologna,Bologna,1908,does not mention Manfredi's edition of

Ptolemyamongthe earliestprinted Bolognese
works(1471-5).
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imprimendarumartem pepereruntin admirationenisui studiosissimumquemque facillime conuerterepotest. Opus utrumque

summa adhibita diligentia duo Astrologiae peritissimi casti-

gaueru[n]t
HieronimusMamfredus& Petrusbonus. Nee minus
curiose correxerunt summa eruditione prediti Galeottus Martius
& Colla montanus.

Extremam

emendationis manum imposuit

philippus b[e]roaldus.'
(b) Liber de homine: cuius su[n]t libri duo. Primus liber de
conservatione
sanitatis. . . . [Liber secundusde causis in homine
circa compositione[m]eius], Bologna, 1474. The work is in
Italian, and consists of a number of paragraphs, each beginning

with the word ' perche'. There is a servile dedicatory epistle
in Latin addressed to Giovanni Bentivoglio. The first book is
concernedwith diet, and occupiestwo-thirds of the volume. The
secondbook answers questions on the subject of physiognomy
and bears resemblance in many passagesto the Anatomy. It is
taken in the main from the pseudo-Aristotelian Problemata. The
book is without pagination or figures. It is well printed, and
illuminated examples are not infrequently encountered.
This work was very popular. In 1478, during the lifetime of
its author, it was audaciously pirated at Naples with the follow-

ing incipit:

' Incomenza el Libro chiamato della uita costumi

natura & om[n}e altra cosa pertine[n]te tanto alia conservatione
della sanita dellomo quanto alle cause et cose humane. Co[m]posto per Alberto Magno filosofo excellentissimo.'

In 1497,after Manfredi's death, the work appeared in black-

letter folio at Bologna,with its author's original dedication slightly
altered. The text in this edition commences, ' Perchel sophio nele
cose che noi viuemo:

& lo indebito

modo

del viuere

nostro

:

induce in noi egritudine '.

In 1507 it appearedat Venice in small black-letter quarto
as Opera noua intitulata 11 perche utilissima ad intendere la
cagionede molte cose. By this title, // Perche, the work, which

ran through numerous editions, has usually been known. It
continued to be reprinted as late as 1668.

(c) A treatise on the Plague: Tractato degno& utile de la
pestile[n}tiaco[m]postop[er] el famosissimophilosophomedico &

astrologomaestroHieronymodi manfredida Bologna, Bologna,
1478. This was translated into Latin by the author himself in
the sameyear. The work owesmuch to Avicenna, but contains
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some original clinical observations,and shows a certain inde-

pendenceof the prevailing spirit of the ageby quoting opinions
of contemporaryas well as of ancientphysicians. The remedies
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FIG. 10. The last pageof Manfredi's Prognosticon
ad annum1479,Bologna,1478.

are similar to those recommendedby John of Bourdeauxin his

widely distributed tract on the plague,and are probablyderived
ultimately from the RegimenSanitatis Salerni.
(d) Prognosticon ad annum 1479, Bologna, 1478. We reproduce the terminal page of this work (Fig. 10).

(e) Prognosticonanni 1481,in which is embodiedOratiocontra
turcos <£ hostes Christianorum,

s. 1. Jan. 1481.

From his tomb in the Church of S. Giacomo
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(/) Centilogiumdemedicisetinfirmis, Bologna,1488. With a
dedicationto Bentivoglio. This short work is wholly astrological,
and consistsof one hundred preceptsconcerningthe relationship
of the stars to various diseasesand conditions. Reprinted Venice,
1500, and Nuremberg, 1530.

Thefollowing threeworksareattributed to Manfredi,but arenot
mentionedin Hain, Copinger, or Reichling's lists of Incunabula;
we have not seenany of them and their existenceis doubtful.
(g) Ephemeridesastrologicaeoperationesmedicas spectantes,
mentioned in the Biographisches Lexikon der hervorragenden
Aerzteof E. Gurlt and A. Hirsch. Possibly it represents another
edition of (e).

(h) -Quaestionessubtilissimae super librwn aphorismorum,
Bologna, 1480(?), mentioned by Haller.1 Possibly it represents
another edition of (b).
(i) Chiromantia secundum naturae vires ad extra, Padua, 1484,

mentioned by Haller.1
IV.

THE

MANUSCRIPT

ANATOMY

OF MANFREDI

The MS. of Manfredi's Anatomy is in the Bodleian Library
at Oxford (Canon. Ital. 237, Western 20287). It is a fairly preserved small quarto parchment, originally of forty-nine folios, of
which the third and fourth are missing. The writing is in the fine
Italian hand that the printed type of the period was accustomed
to imitate. There are no figures or illuminations,
are rubricated in burnished gold or in colours.

but the titles

There is no reference to this work in any account of Manfredi,
and the volume itself appears to be quite unknown. Neither the

man nor his work is mentioned in Medici's detailed history of
the anatomical school at Bologna2 nor in Martinotti's recent
study on the same topic,3 nor is any MS. of Manfredi included in

Mazzatinti's monumental catalogue of the MSS. in the Italian
libraries.4

1 Albrecht von Haller, Bibliothecaanatomica,Zurich, 1774-7,vol. ii, p. 738.
2 MicheleMedici,Compendia
storicodeltaScuolaanatomicadi Bolognadal EinascimentodelleScienzee delleLetterea tutto il SecoloXVIII, Bologna,1857,folio.
3 G. Martinotti, ' L'insegnamentodell' anatomiain Bologna priraa del secolo

xix ', in Studi e Memorieper la StoriadelVUniversitd
di Bologna,vol. ii, Bologna,
1911.

4 Mazzatinti, Inventari del Manoscritti delleBiblioteched'Italia, Forli & Firenze,
1890-1915,vols. i to xxiii, in progress.
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Manfredi's
MS.is writtenin theinvolvedItalianof the day,
with sentences
of inordinate
length.These
general
characters
of

style are encountered
alsoin his publishedworks. The dedication is in Latin, of the sameunpleasingquality,and is couched
in the usual subservient manner. It is addressed to Giovanni
Bentivoglio, and in it Manfredi relates that

Your illustrious lordshipJohannesBentivolusin this present

year 1490 with your usual humanity condescendedon one occasion

to watch the dissectionof a corpse.... It was then that you saw

the wonderful works of Nature in the anatomy . . . and you
parentally urged me, Hieronymo Manfredi, to inscribe to your
most noble name this work on anatomy. ... I therefore extracted

this work as best I might from various works of antiquity and
abbreviated it.

I have not followed their order, but I have so

composedit that the work should be pleasingto your lordship.
' Accept then, 0 great and powerful lord, this work on the
anatomy of the human body inscribed to your noble name !
Accept it with your customary benevolence and humanity and in

a kindly and gracious spirit, for it will be pleasing to you and
will delight you greatly, for it is a worthy work !'
The Giovanni Bentivoglio (Plate xxxvn), with adulation of
whom Manfredi was thus accustomed to plaster his works, was
the

second

of

the

name

and

was

the

son

of

Annibale

Benti-

voglio. In the year 1462he becamehead of the republic of Bologna,
and played there much the same role as did Lorenzo de' Medici
at Florence. He adorned Bologna with numerous buildings,1
and acted as patron of the arts and the sciences. The Palazzo
dei Bentivogli still stands as a memorial to him and his family.

A stern and high-handedtyrant, he held his position until 1506,
when he was expelled and the city reverted to the papacy. He
died two years later.

It is remarkable to find a man of Bentivoglio's eminenceand
position taking an interest in the practical study of anatomy.
Other Italian rulers, Lorenzo de' Medici among them, encouraged
and legalizedthe practice of dissection,but probably Bentivoglio
is the only one recorded as having patronized an ' anatomy' in

person. The interest taken in the subject by the headsof states
must have been of great value to the artists whosepatrons they
were.

1 LinoSighinolfi,
L''Architettura
Bentivolesca
in Bologna
eil Palazzo
ddPodestd,
Bologna, 1909.
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The MS. is a unique copy, and was doubtlesswritten for

presentation
to Bentivoglio.That it wasneverprintedis perhaps
due to the fact that Manfredi died within a comparatively short

time of its composition. It representsthe most satisfactory postmediaeval account of the human frame until the appearance of

the work of Berengarioda Carpi hi 1521. It is more complete
than the work of William of Saliceto or of Mondino or the anatomy

erroneously
attributed to RichardusAnglicus; it is more natural
than the book of Gabrtele de Gerbi, and is far superior to the

crude contemporary sketchesof Hundt, Peyligk, and Achillini,
while it wastes less space than Guy de Chauliac on teleology,
thoughit hasnone of the charm of the work of that great surgeon.
In onerespectat least, viz. the spirit in which it is written, Manfredi's Anatomyis original and probably unique for its age. There
is no reason

to doubt

the assurance

of the dedication

that

it was

composedfor the edification of the tyrant of Bologna, and for the
simple purpose of setting forth the wonderful structure of man's
body without thought of any medical application.
The

sources

of the MS.

are obvious.

It

is in the

main

a re-

arranged and on the whole improved Mondino, but amplified by

reference to translations from Galen, Rhazes, Haly Abbas, and
Avicenna. Guy de Chauliac has perhaps also been used. The
work gives a general impression of being the product of a practical
dissector,and it provides us with a good example of early Renaissance anatomy as taught in the Italian schools before the reforms

of Vesalius. It is perhaps the first complete treatise on its subject
written originally in the vernacular.1

It exhibits, however, no

other original features nor any considerabledepartures from its
sources,and it may be taken to represent, with but little modifica-

tion, the tradition of Mondino as developedat his own University

of Bolognaat the endof the fifteenth century.
Manfredi's work, however, if not original is at least eclectic,

and the variety of its sourcesindicatesa dawningconsciousness
of the unwisdomof trusting to the infallibility of any onewriter.

Theworkis thusin a sense
intermediate
betweenthe earlyprinted
versions of Mondino, such as that of 1478, and the edition
1Severalshort sketchesor tractates on anatomy in the vernacularare

however
known. Thusa Provensal
anatomical
tractateof thethirteenthcentury
hasbeenpublishedby K. Sudhoffin his Beitragzur Gesch.
der Anatomieim
Mittelalter,Leipzig, 1908.
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published
in 1528by Berengario
da Carpiwith its frank commentaryof the master. All represent
stagestowardsthe freedom
of the later Renaissance
investigators.

We reproducethe text in full, and the passages
on the head,
on the eye,and on the heart, are renderedinto English. All are
similar to the accounts of Mondino.

We are able to illustrate

them by figures from contemppraryworks, and thus to give an
idea of the limits of the anatomicalknowledgeof the day.
V. TRANSLATIONOF SELECTEDPASSAGES
FROMTHE ANATOMY,
WITH

COMMENTARY

(a) THE HEAD

Tractate i, Chapter 2

(folio 5 verso) There are ten layers of the head.
The first is the Jiair made by nature for the better protection
of the head from external things, and also for beauty.
The second part is the skin, which has here to be very thick,

so that the hair may be firmly embedded, having its roots thick
and long ; and also to be a better shield and covering for the
bone and brain, since there is no muscular part here.

The third part is the flesh, developed only on the face, the
temples, and about the jaws, not on the other parts.

The fourth part is an external membrane called almochatim
[Arabian term for cranial periosteum] which, when the skin is
raised, appears to be continuous and covers the whole cranium.
And nature made this membrane firstly so that the skin which
is soft should not come into contact with the hard bone, secondly

that the bone of the head should have sensation through it, and
thirdly that the internal membrane of the head, called dura mater,

should, by means of this membrane, be attached to the bone
of the cranium by certain nerves and ligaments. These, issuing

through the commissuresof the bones, have thus their origin in
the aforesaidinternal membrane, while on emerging through the

bone,they weavethemselvesinto or rather composethe external
membrane

called almochatim.

The fifth part is the skull. This is a bone like a cap,inside
the cavity of which is located the brain. In the skull are four
bones sutured together. Nature made the skull not of one but

of manypieces,firstly, so that if harmshouldfall on onepartit
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might not spreadto the others; secondly,so that by their joints
or rather sutures [Italian cusiture=sewings],the humours of the

brain might bethe betterexhaled; andthirdly, sothat whenthere
is need of applying medicines,these might the better penetrate
to the parts within.

Hence it is that four piecesof bone are sutured and joined

togetherby nature in a denticulatefashion,so that they might
be the firmer and stronger. Nor are they bound with ligaments
as are the joints, for these would not have been so strong, and
furthermore

the bones of the head do not need to move.

These sutures are five in number, three being true and two
false. The true sutures are those which pass right through the
bone, while the false do not. Of the true sutures one is in the

anterior part and is called coronal; it is made like the letter C,
and stretches from right to left of the head, the two wings of the
C being directed towards the forehead.

The second true suture

extends along the length of the head, beginning from the coronal
and reaching the back part of the head. It is like a shaft or rather
arrow that goes backwards from the brow, wherefore it is called

sagittal
-£ . The third true suture is in the posterior part
and is called laudal, for it is made like a A, the letter called by
the Greeks lauda. The sagittal suture extends from the coronal
to the lauda )- -£ .

The false sutures are two, one on each side. They are called
cortical becausethey do not penetrate.
Now if we consider

these five sutures

we shall see that

there

are four bones articulated together. One is the forehead bone
[frontal] which begins at the coronal and ends below at another
suture, which itself begins as a branch of the coronal suture and

proceedsby way of the eyebrow to the correspondingbranch [of
the other side] O.
A second bone is behind

and terminates

at the laudal

suture.

Therearetwo other boneswhich form the temples. Theseterminate at the false sutureswhich themselvesbegin at the laudal
and end at the coronal

suture.

The sixth part [of the head] consistsof two membranes. One
of these is called dura mater, and lies in contact with the cranium.

The other is called pia mater and is in contact with and covers

the brain. And naturecontrivedit thus, havinggreatsolicitude
for this latter member, that while close to the bone, it should
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yet not be touchedby it. Wherefore,taking due precautions,
she made the one [membrane]harder than the other. Furthermore she made two membranes, so that if harm befell one of

them, it might not be communicated
to the underlyingbrain.
In the pia materare wovencertain veinsby which the brain
is nourished. [The brain is] everywherecoveredby it except
on the posterior part; becausethis part being dry, it has no
need of this membrane, as have the anterior and middle parts.
The two membranes in many places penetrate the substanceof
the brain, dividing it into a right and a left, a front and a back
section.

By this division, divers cells or rather small chambers

are made therein, in which the soul (anima) performs its divers
operations, for which reason it is necessary that these parts should
be of different

structure.

When the two membranes are raised, the seventh part of the
head, namely the brain itself, appears. The brain is wrought by

nature so that the vital spirit from the torrid heart should be
tempered by its cold, for here it is converted into animal spiritt
which is the beginning of the perceptive (cognoscitiue)and motive
processes.

The brain

is of a substance like marrow,

white,

soft, and

viscous, and from it the nerves arise. The anterior part is moister,

softer, and less cold than the posterior becausethe senses[sentimenti = senses-f mental processes],which are themselvesmoist and
soft, have here their origin. In the posterior part the motor
nerves arise, and it is therefore drier and firmer.

The brain is divided into three parts or ventricles. The first

ventricle or anterior part is itself divided into two, right and
left, and is moreover larger than any of the other ventricles, for

in this first ventricle nature has placed the two faculties subservient to perception (al cognoscere). One of these is called
common sensation (senso comune); in it the external sensester-

minate as at a centre and deliver the imagesor rather species
of
sensiblethings, so that this faculty may perceive and distinguish
betweenone sensiblething and another, and also comprehendthe

operationsof particular senses; which two things none of these
[sensesof themselvescan do]. The other faculty of the first
ventricle is calledfantasia and by someimagination; it retains
and preservesthe speciesof sensiblethings in the absenceof the
material objects themselves.
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see three

things before thou comestto the secondventricle.

[a] The first is itself double,and is formed of the very substance of the brain, so that it forms the base of the anterior ven-

tricle both right and left [= corpora striata].
[&] To the side of this is another thing like a subterranean
worm,red asblood, yet tetheredby certain ligamentsand nervelets

[ = choroidplexusandtaeniasemicircularis].And this wormwhen
it lengthensitself closesthesepassages,and thus blocks the path
between the first ventricle and the second. Nature has wrought

it thus, so that when a man wills he may ceasefrom cogitation

and thought; and similarly when, on the other hand, he would
think and contemplate, this worm contracts itself again and

opensthesepassages
and thus freesthe way betweenone ventricle
and

another.

[c] The third structure is a little lower and is a lacuna or
rounded concavity [= infundibulum].
In the middle of this is
a hole which passes down towards the palate, and this lacuna
provides also a direct passage which descends from the middle
ventricle to its colature [ = sieve-like structure, i. e. certain parts
of the sphenoid bone]. And this lacuna has around it certain

large round eminenceswhich support the veins and arteries that
ascendto the ventricle. This passageis wide above and narrow
below, and by it the first and second ventricles purge themselves

of their superfluities,but the anterior part [of the first ventricle]
purgesitself more by the colature of the nose[ = cribriform plate].
Thus nature has made two passagesto cleansethe superfluities
of the brain.

When thou hast seenthese three structures there will appear
the secondor middle ventricle which is as a passageand transit
from the anterior to the posterior ventricle. Here are two faculties. One,the estimative,
deduces[Italian elicere]the insensiblefrom
the sensible. The other, called the cognitive,comprehendsboth

thingssensibleand things insensible,synthesizingand analysing
them (componendo
e dividendo). These[two] faculties in the middle
ventricle

minister

to the intellect.

Now all the other faculties

described,and even the power of memory, are found in brute
animals,but this [intellectualpower]is encountered
in manalone.
Now will appear the third ventricle in the posterior part;
andit is hard, for it givesrise to the greaterpart of the motive
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nerves which are of a strong and firm nature. This ventricle is

pyramidalin shape,
andculminates
in an apexdirectedupwards
where imagesof visible things (spetie)are conserved,for these

arebetter storedin a strait than in an amplespace;but the part
below is wide to receivetheseimages,which are better receivedin
an ample than in a strait place. This ventricle has two functions :

it gives rise to the spinal cord [nucha,an Arabian term] and
motor nerves ; and it is also the storehouse of the memorative
faculties.

From what [has been said] it will be apparent that when the

back of the head is injured, the memory immediately suffers;
when the middle part is injured, the estimative and cognitive
faculties suffer; and when the anterior part is injured, the
faculties of common sensation and of imagination (fantasia) suffer.
And thus it is that the doctors

have become aware of the location

of these powers.

This being disposedof, thou wilt next raise the brain carefully
so as not to break the nerves. Commencing now with the part
in front, there will first appear two small fleshy protuberances

like two nipples, of like substance to the brain in which they
originate, and covered by a thin membrane, the pia mater. These
are the olfactory organs, wherein is the senseof smell.
From the brain arise seven pairs of nerves. Proceed therefore farther with the anterior part, and thou wilt see the first

pair of these nerves, which are large, and called the nervi optici.
These have their origin in the front ventricle of the brain and

proceed towards the eyes. But before they pass through the
pia mater, they join together, and at their place of union there
is a perforated spot. Galen maintains that thesenervesonly join
or rather unite, but do not intersect, so that the nerve that comes

from the right after union returns again towards the right, and
similarly with the nerve coming from the left, which after the
union returns towards the left eye.1 But Rhazesmaintains the
contrary,2 although the opinion of Galen is the more common.
These nerves are subservient to sight, and they are united so

that the images of the things received by the two eyes and
conveyedby the two nervesshouldreturn in unity; so that one
thing should not appear as two.
1 Cf, Galen, De usu partium corporis humani, Lib. x, chap. 12.
2 Cf. Rhazes, Almansur, i. 4.
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After these two nerves, raise the brain towards its middle

and thou wilt see another pair of nerves, thin and firm, which
also go to the eyes, to give them voluntary movement, controlling certain muscles.
Farther on thou wilt see the third pair of nerves, one part of

which goesto the face to give it sensationand voluntary movement, while another part goesto give taste to the tongue. Yet
a third part of thesenervesmingleswith the fourth1 pair of nerves,
and together they descendto give sensationto the diaphragm,
stomach, and other viscera. A certain part also of the fourth1

pair of nervesgoesto give sensationto the palate.
Then there is the fifth pair of nerves [which] go to the petrous
bone around the ear ; and of these nerves there are framed in
the ear-holes certain membranes, which are the organs of hearing.

Next there is the sixth pair of nerves, which divides into three

parts. One part goes to the musclesof the throat, the second
to the muscles of the shoulders, and the third and largest descends

to the epiglottis and to the diaphragm, and spreads into the
chest, the heart, and the lungs, accompanying the nerves of the
third pair. From the nerves of this sixth pair which go to
the epiglottis arise the nerves of the voice, called reversive.
The seventh pair of nerves arise at the back of the brain and
give voluntary movement to the tongue.

Of these seven pairs of nerves, the first two pairs originate
hi the anterior part of the brain, the third pair originates between
the anterior and posterior parts, while the remaining four pairs
originate in the posterior part.

Proceedingstill farther, the brain may be completely raised,
and the eighth part of the head will appear, that is, the two membranes situated below the brain.

When these in turn are raised

there will appear the ninth part, which is a certain net called

rethemirabile,becauseit is composedof exceedinglystrong and
marvellous texture, augmented by certain very fine arteries
which are branches of arteries that ascend from the heart, and
are called the apoplectic arteries. In these arteries of this net is

containedthe vital spirit, sent from the heart to be changedto
animal spirit.

That the spirit may be the better modified and

distributed,naturemadethesearteriesvery fine, and separated
1 ManfrediherefollowsMondino,who confusesGalen'sfourth pair with

Galen'ssixth pair of nerves.
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themintoverysmallbranches
sothat thespiritshouldbeminutely
divided. Nature placedthe rethemirabileunderthe brain because

it wasnecessary
to guard its site carefully,and also that the
moist vapoursof the brain which fall upon the net, obstructing
it, should induce natural sleep.

After all thesethings thou wilt seethe basal bone which is
the tenth and last part of the head, and called basilar, because
it is the base and foundation

of the whole head ; and it was

madehard so that the superfluitieswhich descendto it should
not putrefy it. This bone can be seento be formed of many
other bonesarticulated together. It is divisible into the petrous
bonesand the bones of the nose and eyes and two other lateral
boneswhich can only be seenby meansof disarticulation. [Folio
10 verso, line 22.]

The ten parts or layers of the head are a commonplace of the
anatomy of the period, taken from Avicenna. We may illustrate
the division by the crude contemporary diagram of Fig. 11, which
is improved in the later drawing reproduced in Fig. 12.
Manfredi's account of the brain itself is amplified from Mondino. The division of this organ into three ventricles, each
associated with a corresponding division of the mental functions,

was very familiar to medical writers of the fifteenth century.
The idea is found among Western writers as early as St. Augustine
(354-430), and is encountered in the writings of Roger Bacon

(1214-94). It had long beenpopularizedin mediaevalpsychology
by the writings of Albertus Magnus (1206-80). The anatomical

distinction is found in Haly Abbas, Avicenna, and Rhazes, and
in someof the best MSS. of the latter writer a rough diagram of
the ventriclesis given.1 Thesewriters are all clearly indebted to

the anatomyof Galen,2but on the psychologicalside Albertus
Magnus probably drew mainly either from Ghazali3 (10591111),who in turn derived his inspiration from Nemesius(fourth
century) and Johannes Damascenus(died 756), or else from
SeeP. de Koning,TroisTraites&Anatomicarabes,
Leyden,1903,p. 47.
1 SeeJ. Wiberg, ' The Anatomy of the Brain in the Works of Galen and 'All

'Abbas
; a comparative
historical-anatomical
study', Janus,vol.xix, p. 17and
p. 84, Leyden,January and March, 1914.

1SeeA. Schneider,
' DiePsychologic
AlbertsdesGrossen',
p. 160,in Beitrage
zur
Geschichte
derPhilosophicdesMittelalters,
Bandiv, Heft 5, Munich,1903.
1892
.
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Deanfma.

early writers of the
Salernitan tradition,
such

as

Constan-

tine l (eleventh century), or Petrocello 2

(twelfth

century),

who drew largely on
Theophilus (seventh
century).3
This

outline

of

a tripartite

division

of the brain

and its

cavities was closely
followed throughout
the Middle Ages, as
was

also

the

curi-

ously naive and excessively ' materialistic ' psychology to
which it gave rise,
and which

adopts.
trate

Manfredi

We illus-

his

views

of

the relationship of
the different parts
of

the

brain

and

their parallelism in
mental
from

processes,
a

series

of

diagrams extracted
FIG. 13. From Illustrissimi pJiilosophiet theologidomini

from contemporary
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Albertimagnicompendiosum
imigneac perutileopusPhiloso- WOrKS\f IgS. 1Ophiaenaturalis,
Venice,1496,showingtheventriclesofthebrain.

The

braill

WftS

1 ConstantineAfricanus, De communibusmedicocognitunecessariis
locis,
Lib. iii, cap. 11, Edition Henricus Petrus, Basel, 1541.

2 PracticaPetrocelli
Salernitani.
Epistola.Quotannislatuit medicina.S.de
Renzi, CollectioSalernitana, Naples, 1852-9, vol. iv, p. 189.

3 A veryelaborate
studyof thedoctrineof the threevesicles
of thebrainhas
recentlybeenmadeby WaltherSudhofE,
'Die LehrevondenHirnventrikeln',
in
the Archivfiir

Gesch.der Med., Leipzig, 1914, vol. vii, p. 149.
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regarded
by mediaeval
andearlyRenaissance
anatomists
as
havingtwo channels
of discharge
throughwhichthe phlegm,
theespecial
product
of thisorgan,couldbeevacuated
whenin
excess.Oneof thesechannelscommunicated
with the anterior
ventricleof the brain and pouredits secretioninto the nose.

maybeidentifiedwith theanteriorcolature
or cribriformplate.
Thesecond,
the lacuna,led downfrom the secondventricleand

poured
its secretion
intothepharynx.It maybeidentified
with
theinfundibulum,pituitary body,and ' cellaturcica'. The term

'pituitary'whichwestill useis derived
fromits supposed
associa-

tion with the ' pituita' or phlegm. At an early date this process
was connectedwith the four humours (Fig. 14). The rest of the

descriptionof the brain canbe easilyfollowed. Thecomparison
of the choroidplexusto a wormis very common. The suggestion

originatedwith Galenand wasdeveloped
by the Arabians.
COMPARATIVE
TABLE OF ANCIENTAND MODERNNOMENCLATURE
OF CRANIAL
NEF tVES.

Mondinoand Manfredifollowing Galen,
especially in the Tnpl ^/>eiasTWVlv

Modern usage.

avOptoTTOv
rrw/xarip.op'uov.De USUpartium corporis humani.

Not regardedas separatenerves.

I. Olfactory nerves.

I. TO.
iiaXoLKa.
vfvpa.TUJV
o<f)(/a.Xfj.(i>v. II. Optic nerves.
II.

TO.KimrjTlKO.
TUtV
ap-ft aUTOV'?
p,VU)V. III.
Not mentioned.

Ill,

IV.

TpiTt]crv^vyia. )
and

Manfredi

Trochlear

nerves.

V. Trigeminal nerves.

IV. TfTaprrj(rvfcvyia.
>
Mondino

Oculomotor nerves.

confuse

Galen'sfourth pair and Galen's
sixth pair.
Not mentioned by Manfredi.

By

VI. Abducent nerves.

Galen probably united with II.

V. ^^

((VIII.
VII.Facial
nerves.
Auditory nerves.

VT
" /'

(IX.
Glossopharyng
nerves.

VII 'fiS'

XII. Hypoglossal
nerves.

,f '

X. Vagi.

XI. Accessory nerves of Willis.

I 2

ymaginatiua
cerebrum
fantasia

sensus

cogitiua

communis

memoria

coniunctiua?
melancolica

purgatur
colerica

purgatur
fleumatica

purgatur

eanguinea

purgatur

~r

FIG14 Diagram
ofthesenses,
thehumours,
thecerebral
ventricles,

and
thehJle?tual
faculties.
MS.
Sloane
2156.folio
11recto
mthe
Britien Mu.euin. V,omgu copy written in 1428 of the De *,,.,,

Fia. 15
Leipzig,1

Zlntcrioi AJedius poflratws

fil
cmbri

FIG.

16.

The

cerebral

ventricles

from

above

and from the side. According to K. Peyligk,
Philosophiae naturalis compendium, Leipzig,
1489.

>l

<fH"iii'nmTt8%<
)
r«tu».

FIG. 17. The localization of cerebral functions.

From the Italian edition of

' Ketham', Fasciculus
Medicinae,Venice,1493.

D

int

ana
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Thenomenclature
of the cranialnervesadoptedby Manfred!
is taken from Mondinoand is almostidenticalwith that of Galen,

whoseclassification
is summarized
above.1Manfredi'sdescription
of Galen'sfourth pair is confusedand inadequate,but his account
of Galen'ssixth pair is an improvementupon Mondino.
The ' rete mirabile' is an interesting survival of Galenic
anatomy. This structure is hardly presentin man,but is developed
in the lower animals, and especiallyin calves,upon whosebodies
Galen worked. The father of physiology regarded the ' rete
mirabile' as the place wherethe psychic pneumawas elaborated.2
Galen's findings in the lower animals were assiduously transferred
to the human body, to which his descriptions are much less
applicable, while his views on the pneuma lasted in more or less
misunderstood form well into the seventeenth century.
(b) THE

EYE

Tractate i, Chapter 3
(folio 11 recto) The socket of the eye is not over-depressed,
for
it has to receive the images (spetie) of visible things. Nor does
it project greatly, lest it should be liable to injury from exterior
violence. For the eyes of man being very soft and susceptible,
nature provided eyebrows as a shield above, and eyelids as protectors in front, and made moreover the projections of the maxillae
and the nose, so that the eyes should be guarded on every side.
So great was the solicitude of nature for these members.

Sevenare the tunics of the eye and three its humours. Three
front coatingsjoin with three coatingsat the back like six shields,
the edges of every pair joining each to each, the outer being

larger and containing the others. The seventh tunic is largestof
all, and encloses the whole eye, and therefore it is called conjunctiva becauseit joins and surrounds the whole eye except the

place where the pupil is, and that small part [is covered]by the
1 See F. G. A. Stumpff, Historia nervorum cerebralium ab antiquissimis tem-

poribus usquead Willisium neenon Vieussensium. Dissertatioinauguralis,Berlin,
1841; C. Daremberg,(Euvresanatomiques,
physiologiques
et medicates
de Galien,
Paris, 1854,p. 583,&c.; G. Helmreich,TAAHNOY,TTC/M
xpf^gpopim',Leipzig,1909;
and Theodor Beck, 'Die Galenischen Hirnnerven in moderner Beleuchtung',
in Arch, fur Gesch.der Med., vol. iii, p. 110, Leipzig, 1910.
2 Galen, De usu partium, ix. 4; De Hippocratis et Platonis decretis,vii. 3.

THE ANOTHOMIA

OF HIERONYMO

MANFREDI

119

cornea. Now this first tunic where it covers the outside part is
seen to be white.

The second tunic in its front part is called cornea because it
resembleshorn in its substance and colour ; and this covering is

transparent, so that the images of visible things may penetrate
through it. And it is also solid and large and composedof four
membranes, so that being near external things it should not
receive hurt. With this [corneal tunic] is united posteriorly

another tunic [the third] called sclerotic,i. e. hard. These two
coveringshave their origin in the membrane about the brain,
that is in the dura mater, just as the first tunic arises from the
membrane over the skull, called almochatim.

The fourth tunic as to its front part is called uvea [because] it is
like a seed of a black grape, and in its midst is a hole called the

pupil. Nature made this tunic opaque so that the visual spirit
should be conserved and not dissipated by the light outside.

Moreovernature made the opening in the tunic that the image
might penetrate freely; while it is narrow, so that the visual
spirit should be concentrated. Thus when the said pupil, or
rather hole, dilates more than usual, either naturally or accidentally, the sight becomes imperfect. [The uveal tunic] joins posteriorly the fifth tunic, called secundina because it is made like

the after-birth, i. e. the membranein which the child is enveloped
in its mother's womb, and it arises from the pia mater.
The sixth coating in front is called arachnoid because it is

formedafter the manner of a spider'sweb, and posteriorly it joins
the seventh coating, called retina, because it is made like a net.

Between the uvea and the arachnoid anteriorly there is a
humour called albugineus,like the white of an egg, to moisten
the eye and to preserve the convexity of the cornea. In a dead

man this humour dries up, and the cornea falls and is flattened,
and then the vulgar say that there appears a curtain before the
eyeswhich is an infallible sign of death. Also this humour holds

the pupil open; therefore when it dries up the pupil contracts.
Betweenthe two last tunics, i. e. the arachnoid and the retina,
whichhave their origin from the optic nerve, there are two humours,
Theseare the vitreous humour, so called from its likeness to

liquified glass, and the crystalline humour, from its likeness to
a crystal.

This is also called the grandid, because it is like

a hailstone; and it is somewhat hard and round, but flattened
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anteriorlywhereit receives
the imagesof-visiblethings,and
posteriorlypyramidalshapeandpointed. And hereis completed
the act of seeing. In the posteriorpart it is surrounded
by the
vitreous humours by which it is nourished. The crystalline

FIG. 19.

THE

ANATOMY

OF

THE

EYE

FromG. Reisch,Margaritaphilosophiae,
Leipzig,?1503. Showingthe seventunicsand
three humours of the eye according to the doctrines of Renaissanceanatomists.1

humour is convex anteriorly and the vitreous posteriorly. And
the optic nerves come to the eyes and convey the images seen

by the eyesto [the seat of] commonsensation and to the other
internal faculties.

[Folio 12 verso, line 7.]

A great deal of attention was paid by the Arabiansto the
diseasesand the structure of the eye, and the essentialsof Man-

fredi's descriptionare to be found in Rhazes,Hunain benIshak,
1 The first edition of the work appeared in 1496.
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and Haly Abbas. The tradition presentedby these writers
passed
earlyintoWestern
science,
andis reproduced,
for example,
in the works of Constantine Africanus and in the well-known

anatomyto whichthe nameof RichardusAnglicus(Richardof
Wendover)has becomeattached1(cp. Fig. 19). Avicenna's
descriptionof the eyeis somewhat
different,and gaveriseto the
traditionreproducedin the worksof Johnof Peckhamandof Roger
Bacon (Plate xxxvina),

and it in-

fluenced the views of Leonardo

and even

perhapsof Vesalius(Fig. 20). The views
on the anatomy of the eye expressedby
Rhazes, Hunain ben Ishak, and Haly
Abbas were, on the whole, more widely
accepted than those of Avicenna.

The treatment of the eye was always
felt to be hardly within the range of
the ordinary practitioner of surgery, and
its structure, as we learn from Guy de
Chauliac,2was not usually treated in the

general course of anatomy.
tom

was

rather

to refer

the

The cusstudent

to

specialworks such as those of Jesu Aly
or of Alcoatim.

Manfredi's

description

of the ana-

FIG.

20.

tomy of the eye is that generally THEANATOMY
OFTHEEYE
accepted at the end of the fifteenth and

FromVesalius,
De humanicor-

thebeginning
of thesixteenth
centuries,v"***"*
Basel,
1543,
P 643.
.
A, Crystalline humour; o, Albuc

and is unusually clear for its date. It gineous
humour;c,Vitreous
hurepresents a considerable

advance on

mour; N,Cornea;Q,Conjunctiva,-

such writers as Henri de Mondeville *'
Sderotica;
o Secundina;
H,
Uvea; K, Arachnoidea;
E, Retina.
(1260-1320)3or the pseudo Richardus

Anglicus,and is far superior to the descriptionsof the eye dating
fromthe fourteenth and fifteenth centuriesrecently brought to light
1 Theso-called
AnatomiaRichardiAnglici, whic'i hasbeenprintedby Robert
Hitter vonToply(Vienna,1902),is reallythe sameasthepseudo-Galenic
Anatomia
vivorum,to which Richard's namewasnot attached until the fourteenth century.

See
Christoph
Ferckel,
ArchivfiirdieGesch.
derNaturwissenscha/ten
undderTechnik,
vol. vi,p. 78,Leipzig, 1912,andK. Sudhoff,Archivfiir Gesch.derMedizin,vol. viii,
p. 71, Leipzig, 1915.

E. Nicaise,La GrandeChirurgiede Guy de Chauliac,p. 45, Paris, 1890.

3 J. Pagel,Die AnatomiedesHeinrichvonMondeville,Berlin, 1889,p. 37.
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by Sudhoff.1Wereproduce
asillustratingManfredia diagram
takenfromthe Margaritaphilosophica
of Gregorius
Reisch
(died
1525).This represents
the earliestprintedfigureof any value
of the anatomyof the eye (Fig. 19).2 We give for comparison
the figurefrom a thirteenth-century
MS. of RogerBacon(Plate
xxxvui a), representing the rival tradition of Avicenna and
Alhazen that influenced Leonardo da Vinci and other con-

temporariesof Manfredi. Thesefiguresmay be comparedwith
that of Vesalius(1543,Fig. 20),whosedescriptionof the eyeis less
freefrom traditional biasthan aremost parts of his epoch-making
work.

In reading any early description of the eye, it is to be remembered that until the nineteenth century the ' emanation theory'
prevailed. Light was regarded as of the nature of a stream of
particles emitted from the object seen, and the act of vision was
considered

as a collision

of this

emanation

with

an emission

of

something from the eye itself, called in mediaeval writings the

' visual spirit'.
(c) THE HEART

Tractate ii, Chapter 3
(folio 19 verso) Then you will see in the midst of the lung the
heart, covered by its membranes. [It is thus situated] that the air
attracted by this lung should cool it, and that thus the heat and
spirit of the heart be tempered. This member is the most important
of the four [principal members],becauseit is the first to live and the
last to die. It is of medium size compared with the other members
of man, but compared with the hearts of other animals it is very
large, becauseman, in a quantitative and not an intensive sense,
has more natural heat than other animals. It is pyramidal, that
is in the form of a flame ; because it is of excellent warmth,
<

1 For the wholequestionof early figuresof the eyeconsultK. Sudhoff,'Augenanatoiniebilder im 15. imd 16. Jahrhundert' in his Illustrationen medizinischer

Handschriften
undFriihdrucke,Leipzig,1907; andthe samewriter'srecentarticle
on

' Augendurehschnittsbilder
ausAbendland
undMorgenland'
in ArchivfurGesch.

der Medizin, vol. viii, p. 1, Leipzig, 1915.

2 Our figurefrom the Margaritaphilosophiae
hasbeentakenfromthe1503
edition, the earliestto whichwe havehad access.A figurein the Philosophiae
naturalis compendium
of K. Peyligk, dated Leipzig, 1489,is so inferior as to
be negligible in this connexion.
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thereforeit is necessarythat it should be of a shaperesembling

a flame. Its figure is alsocalled 4pine-shaped',becauseit is
wide below and narrow above, being thus formed that distinction
could better be made between its cavities or ventricles;

moreover,

had it been made of a shape all uniform as is the lower part, it
would be too heavy and ponderous.
This member is situated in the middle of the entire body,

measuredin every direction; that is, hi the middle between the

upperandlowerparts: in the middlealsobetweenfront and back
andright and left, like a king standing in the midst of his kingdom,
and this was done that it might give the strength of life equally
to all the members ; and although the heart as regards its foundation and base be in the middle, yet its point declines to the left
below the left breast, so that it warms the left side as the liver
warms the right.

This member is sustained and strengthened by a certain
cartilaginous bone. For since it is continually moving, it needs
somepoint of purchase to support it in its movements. Moreover,
it has a certain fatty layer on the outside which prevents the

heart from drying and keeps it moist: and there are certain veins
and arteries dispersed through its substance: and it is formed

also of a kind of hard flesh so that it may sustain many and
forceful movements ; also it is formed of longitudinal, latitudinal,
and transverse fibres, so that it may have the power to attract,
retain, and expel.
This member has three ventricles or chambers, like the brain.

Oneventricle is on the right side, the secondon the left, and the
third in between. The right ventricle towards the liver has two

orifices. One is towards the liver and is very large. Into this
there enters a vein called vena chilis, which arises in the convexity of the liver and brings the blood from the liver to the

heart. In that right ventricle the blood is purified, and then
sent by the heart to all the other members.

Now since the heart attracts by this orifice of the vena chilis
more than it expels, therefore nature ordains that in the moment

of contractionwhen the blood is expelledthis orifice closes,and
whenthe heart dilatesit opens.
Moreoverthere are three little. valves (hostiolitti)or doors

openingfrom without inward, and thesevalves are not very

depressed
; sothat by this sameorificeonlypart of the purified
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bloodis expelled
to theothermembers,
because
partgoesto the
lungsandtheremainder
formsthe vital spirit; therefore
nature
ordainsthat thesevalvesdo not entirelyclose. Fromthe vena
chilis, beforeit entersthe cavity of the heart,there arisesanother
vein, which surrounds the root of the heart; and from it are

given off brancheswhich dispersethemselvesthrough the substance of the heart, and from the blood of that vein the heart
nourishes

itself.

The right ventricle towards the lung has another orifice into
which opens the arterial vein, bringing the blood from the heart

to nourish the lung: in this orifice also are three valves(hostioli)
opening from within outward and closing from without inward,
in the opposite way to the valves of the other orifice; and

this is so that they should entirely close. Hence by this orifice
the heart during the period of contraction can expel, and yet
during the period of its dilatation cannot attract anything through
it

as was

done

The left

in the

ventricle

first

orifice.

of the heart

has its sides denser

and thicker

than the sides or walls of the right ventricle; and this for three
reasons : Firstly, because in the right ventricle is contained the

blood, which is heavy, while in the left ventricle there is spirit,
which is very light; therefore in order that the heart should not
be heavier and more ponderous on one side than on the other,
it was necessary to compensate in this manner, that is, that the
left ventricle should be thicker in its walls than the right. In the
second place, the spirit being more subtil and more volatile
(resolubile) than blood, it needs a stronger habitation and better

supports. Thirdly, the left ventricle is much warmer than the
right, becausein it is generated the spirit from the blood, by
a great heat which makes that blood more subtil; and heat is
better preserved in a substance that is dense and thick.

In the cavity of this ventricle near its root are two orifices:

one is the orifice of an artery called artharia adorti [= aorta],
becauseit has immediate origin in the heart and becauseit is the
sourceof all the others : by this artery the heart sendsthe gene-

rated spirit to all the members
; and the very subtil bloodis
mixed with the spirit when the heart contracts. For which
reasonthere are at the entrance of this orifice three valves,which

closeentirely from the outsideinwards; and they openfrom
the inside outwards, and this orifice is very deep.
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The other orifice is that of the venal artery which conveys

the air from the lung to cool the heart and transports warm

vapoursfrom the heartto the lung ashasbeensaidabove; and

in this orifice are two valves which do not entirely close : and

they are well raisedso that they can better apply themselvesto
the sides[edges]of the heart whenit sendsout the spirit: these
are marvellous works of nature, as is also the central ventricle of
the heart, for this ventricle has not one cavity but many ; these
are small but wide, and more numerous on the right than on the

left;

and nature contrived thus, so that the blood which goes

from the right ventricle to the left to be converted continually
into spirit becomesthin hi these cavities.

And by this thou canst seethat four things have birth in the
heart. The first is the artery called adorti, the second is the
vena chilis, the third is the arterial vein, and the fourth
artery.

the venal

Also thou wilt see in the heart certain membranous parts like
auricles, or rather like small ears, able to dilate or contract;

these

are contrived by nature in order that when overmuch blood or
spirit is generated the heart can dilate so as to contain it; and
also that the heart may contract when there is no such abundance.

And it is here that Galen asks, Why did not nature make the
heart so large that it could contain every increase of blood or
spirit without the addition of these membranes ? Galen replies
that this was first because the heart would have been too large

and therefore too heavy ; secondly, becauseas it is not always
generating a great quantity of blood and spirit, if the heart had

beentoo large, its cavity would usually have been empty: but
theseauriclesdilate with the accumulation of blood or spirit, and
contract

with

its

decrease.

The heart is surrounded by a firm and nervous membrane,

like a little housein which it is placed as in a tabernacleto defend

it from accidents. This capsuleis very dilated,that the heart in
its dilations and movementmay not be impededthereby, and
thereforenature madethis capsuleso that it shouldcontain a certain dewy moisture with which the heart is bathed and moistened

sothat in its continualmovementit shouldnot becomedry. For
whenthis water be dried up, then the heart itself is desiccated,
and emaciatesand dries up all the body.
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Thedescription
oftheheartfollows
Mondino
closely.
Occasion-

ally a phraseor two is reminiscentof Mondeville. The trite

conception
of theheartasa kingin its necessarily
centralposition
wasvery frequentlyrepeated
by writersin the MiddleAges.To
Harvey,whohada certainmediaeval
element
in hismentality,
it seemsto have appealed,and he used it in his Prelectiones

Anatomiae,1
andchose
it to introducehisgreatworkonthecirculation of the blood.2Theheartwassimilarlydescribed
as * flameshaped',becauseit was regardedas the sourceof animal heat.
The idea that it is the first to live and the last to die comesfrom
Aristotle.3 The bonein the heart also comesfrom Aristotle.4 The

ideawasquitefamiliarto mediaeval
anatomists,
whofrequently
endeavouredto identify the bonewith the firm tissuearoundthe orifices

of the aortaand pulmonaryartery. Thereadermaybereminded
that

a true

' os cordis ' is in fact to be found in some mammalia.

Mondino, followed by Manfredi, describesthe action of the
heart and blood-vesselsmainly accordingto the views of Galen,
but without any very clear or connectedstatement. The ' third
ventricle ' especiallyhas its origin in a misunderstanding.
This mythical structure is an attempt to combine the views

of Aristotle and of Galen. Aristotle, who probably neverdissected
a human body, derived his anatomical conceptionslargely from
cold-blooded animals, in some of which the heart is provided
with

three

cavities.

He

considered

that

the

heart

had

three

chambers, the largest being on the right, the smallest on the left,
and one of intermediate size between the two.

As far as they can

be identified, the largest was the right ventricle plus the right
auricle, the smallest or left chamber was the left auricle, while

the intermediate cavity appearsto have beenthe left ventricle.5
1 W. Harvey,Prelectiones
anatomiae
universalis,
reproduced
in facsimilefrom
the author's MS. notes, London, 1886, folio 72 recto.

2 W. Harvey,Exercilalio
analomica
demotucordisetsanguinis,
Frankfort,
1628.

Theopening
passage
of thededication
to Charles
I maybe translated
asfollows:
' Mostserene
king,theheartof animals
isthebasisoftheirlife,thesunoftheirmicrocosm,that fromwhichall strengthproceeds.Thekingis in likemanner
thebasis

of hiskingdom,
thesunofhisworld,theheartof thecommonwealth,
whence
all
power
derives,
all grace
appears.'
3 Historia
animalium,
vi.3.
4 Historia animalium, ii. 11; De Partibusanimalium, iii. 4.

5 Historia animalium,i. 14 and iii. 3 ; De Partibusanimalium,iii. 4.

question
of theidentity
ofthese
chambers
is adifficult
one.Wehave
followed
T. E. Lones,Aristotle's
Researches
in NaturalScience,
London,1912,p. 137,
where the conflicting views are summarized.
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Galen'sdescriptiondifferedaltogetherfrom that of Aristotle.
He tells us expresslyand somewhatcontemptuously
that ' it is
no marvel if Aristotle erred in many anatomical matters, a man

whothoughtforsooththat the heartin the largeranimalshadthree
chambers'.* Galen always describesthe heart as having but two
chambers,the right and left ventricles, a wholly subordinate part

beingassigned
to the auricles. Theselatter wereregardedassafetyvalves,expandingto hold superfluousbloodwhenthe chambersof
the heart to which they correspondbecomeoverfilled.
No third ventricle is described by Rhazes or Haly Abbas,2
but Avicenna, in his Canon, makes an effort to combine the
views of Aristotle and Galen. Speaking

of the anatomy of the heart (lib. iii,
fen. xi, chap. 1) he describesthe ventricular portion as follows : l In the heart
are three cavities, two large, and a third
as it were central in position.

So that

the heart has [a] a receptacle [the right
ventricle] for the nutriment with which
it

nourishes

thick
i

itself-this

and firm
rri

like
i

nutriment

the substance
i

XT.

is
of the
"

heart; [o] a place where the pneuma is

FlG- 21- THE

HEART

From the Roncioni MS. (Pisa 99)
ft

Sudhoff

formed [the left ventricle], being engenderedof the subtil blood; and [c], thirdly, a canal between the two.'
A somewhat similar account is given in Constantine's translation
of Isaac.4 The idea soon crept into European medicine, for in a

Pisan MS. dating from the first half of the thirteenth century 5
a crude figure of a three-chambered heart is to be found (Fig. 21).
1 Galen,Ilept dvaro/iiKuJv
ey^ctp^cretov,
Book 7 (157); KCU
$av/Aa0Tov
ox>S«v,
a\A.aTTroAAa
Kararas dvaroyuAs
'ApuTTOTt'A^
Sta/Aapretv,
KCU
i^yetcrtfairpetse^etvKotAt'as
CTTI
TU>V
/uyaAwv£wu>v
-njv Ka/oSt'av,
Kuhn, h. 62.

2 Haly Abbas expressly denies its existence, chap. 21.
3 P. Koning, Trois traiies d'anatomie arabes,Leyden, 1903,
687, renders
the passageas follows : ' Dans le coeur il y a trois cavites, deux grandes et une
autre qui se trouve pour ainsi dire au milieu, afin que le coeur ait un depot pour

la nourritureaveclaquelleil se nourrit, nourriture epaisseet forte, semblable
a la substance
du coeur,ensuiteun endroit ou se forme un pneumaqui y est
engendred'un sang subtil et enfin un canal entre ces deux.'

1 Pantechni.Theorice,lib. iii, cap. 22. Here, however,only two concmdtates
aredescribedand betweenthem a foramen: quoda quibusdamvocaturtertia concauitas : sed non est ita.

TheMS. Roncioni99, reproducedby K. Sudhoffin Archiv filr Gesch.der
., vol. vii, Tafel XIV, Leipzig, 1914.
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Thefirsttranslator
oftheCanon
ofAvicenna,
Gerard
ofCremona,
whoseworkappeared
towards
the endof the twelfthcentury,
improved
onhisoriginal. ' In it [theheart]arethreeventricles;
two are large, and the third as it were between,which Galen

calledthefoveaor non-ventricular
meatus,
sothat theremaybe
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FIG. 22. From JohannesAdelphuf, Mundini de omnibushumani corporis interioribii*
menbrisAnathomia,Strassburg,1513. The diagramshowsthe two lateral ventriclesandthe
' central ' ventricle. By a printer's error the letters c and d are transposed. The arteria
adorti is the aorta,the arteriavenalisthe pulmonaryvein, the venachilisthe venacava,andthe
vena arterialis the pulmonary artery. The auricles are ignored, as is frequently the case
in works of the period, and the pulmonary veins are representedas opening directly into
the ventricles.

a receptaculumfor the thick and strong nourishment,like to the
substance of the heart, with which it is nourished, and also a store-

housefor the pneuma(spiritus) generatedin it from the subtil
blood.

And between the two are channels or rneatuses.'

Henri

1 The passagein the Editio princepsof Gerard of Cremona'stranslationruns
as follows (folio 96 recto) : ' Et in ipso sunt tres ventres, scilicet duo ventres
magni et venter quasi medius queni Galienusnominavit foveam aut meatum
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de Mondeville (died about 1320),by going direct to Galen,avoided
some of the errors of Avicenna, with whom, however, he still
describes three ventricles.1 Mondino does little but copy the
Arabian, whom Manfredi also follows.

We may terminate our description of the mythical third
ventricle by quoting from Bartholomewthe Englishman. His
encyclopaedia
written about 1260 was translated into English
in 1397,and printed by Thomas Berthelet2 in the 27th year of
the reign of Henry VIII (1535), when Bartholomew's work was
still extremely popular. Berthelet's rendering runs as follows :
' And the hert hath ij holownesses,one in the left syde, that

cometh sharpe: and one in the ryght side, that is within : And

FIG. 23. From Hans von Gersdorff, Feldt und Siattbiich beiverterWundartznei, Frankfurt,
1556. The trachea (d) is represented as opening directly into the heart.

these two holownesses

ben

called

the

wombes

of the hart.

And

betwenethesetwo wombesis one hole, that somemen call a veyne,

other an holowe way. And this hole is brode afore the ryghte
syde,and streyte afore the left syde. And that is nedefulle to make
the bloode subtyll, that commeth from the ryght wombe to the

lefte, and so the spirite of lyfe may be bredde the easelyerin the
lefte wombe.'

In order to understand why all these authors invoked the

existenceof the third ventricle, regarded by some of them as
a passagebetween the other two, we must turn to the physiological beliefs of the age. It must be recalled that before the
demonstration of the circulatory movement of the blood a
nonventrem,ut sit ei receptaculumnutrimenti quo nutriatur spissumforte simile

substantiae
ipsius& mineraspiritusgeneratiin ipsoa sanguinesubtili. Et inter
ambos sunt

viae ut meatus.'

1 J. L. Pagel,Die GhirugiedesHeinrichvonHondevilk,Berlin,1892,p. 45.
1BartholomaeusAnglicus, De Proprietatibus Rerum, London, 1535. Our
quotation is from p. liiii.
1892
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certain amount of communication was believed to exist be-

tweenright and left ventricles. The complicatednature of the
ventricular cavitiesand the intricacy of the columnaecarneae
promoted the idea of the presenceof minute passagesin the
interventricular septum. Even so astute an observeras Leonardo

da Vinci considered
that ' the ventriclesareseparated
by a porous
wall, through which the blood of the right ventricle penetrates
into the left ventricle, and when the right ventricle shuts, the
left opensand draws in the blood which the right one givesforth'
(Plate xxxvni b).1

Although the third ventricle is describedin all the twenty-five
editions of Mondino, many of which are illustrated, they present
no drawing of it except the wretched little diagram of J. A.
Muelich (Johannes Adelphus) in 1513, which we here reproduce
(Fig. 22). The confusion, however, to which the idea of a third

ventricle gave rise influenced anatomy almost as late as the
seventeenth century, and is illustrated in the anatomical figures
of a late edition of Hans von Gersdorff (1556),2where the trachea

is actually shown opening into the left ventricle (Fig. 23). It was
Vesalius who took the first great step towards the discovery of

the circulation of the blood, by firmly maintaining that the interventricular

septum was solid and contained neither passagesnor

intermediate

ventricle.3
VI.
MS.

ITALIAN
CANONICI

TEXT
ITAL.

237

Hyeronimi manfrediad Magnificum& potentemdominumacmilitem
lohannem Bentiuolum insequensopus de corporis humani
anothomia

exordium.

[folio 1 verso]Opportet de sapientiaadmirari creatorisut xv° deutilitate

particularuinscribitur a Galieno. Cum enim membrorumnostri corporis

admirabilem GalienusaspiceretArraoniarapredictum serrnonemexplicauit:
ut nos ad dei subliuiis et gloriosi admirandaoperacommoueret: Quamuis

nostracognitioa deicompraehensione
deficiat: undeet Seneca
XLaepistola
1 Leonardo da Vinci, Quaderni cTanatomia. . . Pubblicati da 0. C. L. Vangensten, A. Fonahn, H. Hopstock, Christiania, 1911.

2 Hans von Gersdorff, Feldt und Stattbuch bewerterWundartznei,edition
Frankfurt,

1556.

3 Ancientviewson the cardiacsystem,includingthoseof Mondino,areadmir-

ably reviewedby J. C. Daltonin his Doctrines
of theCirculation,
Philadelphia,
1884.
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ad Lucillum ait quid deussit incertumest habitat in nobis: Sed deum
mouemurinuocare eius sapientiammirabiliter contemplantes.Quanta
enimfuerit summiopificisin producendo
ressapientiaquantaeiussolicitude

et prudentiaoperaprofectonaturedeclarant: undeet psalmistamirabilia
suntoperatuadeus,et alibi celienarrantgloriamdeiet operamanuumeius
annuntiat firmamentum.

Quis enim talia et tanta inspitiens creatorem

suumabnegetet eius potentiam? Inscipiensquidemerit hie iuxta illud

psalmiste
dixit inscipiens
in cordesuononestdeus. Sublimis
autemdeimultiplitia et diuersa
fuereopera. Creauitenimduplitiaentiumgenerascilicet

corruptibiliaet incorruptibilia; et in utrisquesuamadmirabilemsapientiam,
euamque[folio 2 recto] infinitam potentiam ostendit. Totani enim entis
latitudinemnihil prorsusde spetiebus,quasab aeternoin mente suaretinuit

obmittensperfulciuit, et eas quasab aeternoin sua habebatessentiaad

aliudesseprocreauit,ut in indiuiduis essehaberent: quaein suaemaiestatis
lumine existebant: et uniuscuiusquespetiei modo perfecit ac uarietates per

essequodin singularibushabent(naturamediante& cum lege)imposuit. Admirantur angelorumcactus obstupent hominum intellectus tantae maiestatis

operamirabilia : ut hoc summobono: hoc perfectissimoente nihil melius
excogitari possit. O admirabilern maiestatem, 0 deitatem incompraehensibilem, 0 inefabilem potentiam : Quis te negliget ? Quis te non insequetur ?
Quis in operibus tuis non delectabitur ?
Omnis igitur qui in operum dei gloriosi intuitu delectatur, hie prudens et
non inscipiens est: hie dignus homo : hie intellectu non caret. Cum igitur
tua illustris Dominatio Johannes bentiuole inagnanirnis praesenti anno ex
sui qua solet humanitate ad cuiusdam hominis defuncti anothomiam uno

semeluidere non fuerit dedignata ob sui intellectus dignitatem qui semper
alta intelligere concupiscit, cumque tu opera tam naturae miranda in anothomizato incaepisti uidere corpore tune haec intelligendi creuit animus,tua digna

[folio 2 verso] creuit uoluntas : Et me hyeronimum Manfredum ad hoc opus
deanothomiaintitulatum rnaterno sermonetuo dignissimo nomini inscribere
concitasti: (ut oninino sicut debeor) rem gratam tuae faciam dominationi:

In hocenim tui agnouidignitatem intellectus,tui ingenii solertiam quod in
rebusnaturae mirandis tuum peruoluasintellectum. Hoc enim opusculum
quantum melius potui ex uariis antiquorum uoluminibus exserpsi ac id
abreuiaui: neeeumdemforte tenui ordinemut illi : et ipsum materno composuisermoneut opushoc delectabiliustuae sit magnificentie.
Accipeigitur magnificeet potens domine hoc opus de corporis humani
anothomiatuo dignisimonomini intitulatum, ea benignitateet humanitate,
qua soles: et animo illari ac gratioso id accepta: qui satis tibi erit cle-

lectabile
et perplacebit
quiadignumest opus: Valemilesmagnanimis,
et
solito arna.
Finis prohemii.

[Here a folio is missing.]

[folio 3 recto]a li nerui lequalehanoorigineda le extrernitadi musculi:

Unde
e dasapere
cheli musculisonocompositi
denerui,corde,eligamenti

e carnefacti da la natura a dareel motouoluntario,Imperoda le soeextrimita esconoqueste tale corde e uadono a membri che se debano mouere :

equandoseretrahenoli dicti musculiconsequenter
seseretrahenole lor corde:

& finaliteri membri: et similiter quandose dilatano i musculisedilatano

etiamle corde& consequenteri membri.

Li ligamentisonoetiamsimili a nerui facti a ligarele iuncturede le

ossee non li dette la natura sentimento corno fece a li nerui & a le corde

aciocheper el molto rnouimentoe fricatione de le iuncture non doleseno.
K2
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Le Artariesonode substantia
neruosa
& ligamentale
in longoextense

e concaue
: ne le qualeseconteneel sanguesutilissimo& depurateet el
spirito uitale el quale e mandato dal core a dare uita a tuti i membri: et

hanoorigineda essocore: & iniperohebeno
doetunicheaciochelsangue
sutile & el spirito uitale non usissenofuora.

Le vene sonosimile a lartarie ma sonoquietee non se moueno,ma

hanooriginedal figatoet in esseseconteneel sanguegrossocumli altri
humuri che non e cusi depurato ne [folio 3 verso] cusi sutile como e el

sanguedele artarie : irnperonon li fecesenonuna tunicha: per che quelo
sangue non era cosi sutile chel potesse penetrare fuora ne anche non bisognandosernouere non era suspitione de rompersi como ne le artarie che era

neccessario
a mouerseperrefrigerareel coreatrahendo
laierefrigido& expellendo fuora li funii

cakli

da esso.

Li panniculi sono composti e texuti de fili neruosi sutilissimi che non se
possenouederee sono questi paniculi spissi e sutili e sono de molte manerie:
Alcuni forno facti a continere e coprire a Alcuni membri e custodirli ne la
sua figura e substantia como sono li paniculi che copreno el cerebroe molti

altri di li quali poi direrno: Alcuni altri panniculi sonofacti a suspendere

uno membro a laltro como li rognoni sono aligati a laschina mediante uno
certo paniculo : Alcuni altri paniculi sono facti acio che alcuni membri che

non hano sentimento recceuano qualche sentimento per el panniculo: nel
quale sono inuolti como sono el pulmone el figato la milza & i rognoni li
quali sono priuati de sentimento impero la natura aciascuno di loro li fece

uno panniculo done fussenoinuolti per la casonedicta.
Da poi tuti questi membra hauendo la natura ordito el corpo de Ihomo

de [folio 4 recto] li predicti bisogno reimpire le uacuita e reimpille de came:
Fece aduncha la natura la came per reimpire le uacuita che rimangono da
lorditura

de nerui

uene & altri

membri

dicti.

Praeterea e da sapere che la natura ha dato aciascuno di li predicti
membri quatro uirtu. Una e uirtu atratiua per laquale ha ad atrahereel
nutrirnento

suo a se del quale el membro se ha a nutricare:

La seconda

uirtu e digestiua per laquale el nutrirnento atrato sedigerisse& conuertesene
la sustantia del membro : La terza uirtu si e retentiua per laquale el nutri-

rnento atrato se retienedebito tempo acio che la uirtu digestiuapossaperficere la sua operationecircha quello : La quarta uirtu e expulsiualaquale
ha expellerele superfluity che se generanodal nutrimento ne la digestione.
Anche e da sapere che la natura nel corpo de Ihuomo ha facto quatro
membri principali como quatro signori et aciascuno di loro li ha dato una
casa o uero uno palazo a sua custodia doue habite cum certe camareo uero
stantie che hano aseruirli al suo bisogno : El primo membro principale e

signoree el cerebroal qualeli fecela naturael capocumle suecircumstantie
per suo habitaculoe dette a questomembroche lui fusseprincipioe radice
de tuto el sentimentoe moto de tuto el [folio 4 verso] corpo: dal qualetuti

li altri membri recceuenoel sentire : e el mouere, & a questo membri li dette

etiam cinqueuirtu cognoscitiueexteriore cio e li cinque sentimentie cinque
altre uirtu cognoscitiueinteriore che deseruenoa lo intellecto.

El secondomembroprincipalee signoresi e el Corealqualela naturaha
datola suacasacio e el pectocumle sueadiacentie: et aquestomembro
li ha

dato la uirtu de la uita dal quale procedala uita in tuti li altri membricomo
da uno primo principio.

El terzo membroprincipale e signoree el Figato alqualedette la natura

persuodomicilioel uentreinferiorecumli altri membricircumstanti
che
sononeccessarii
a la suaoperatione
e dettea questomembrola uirtu nutritiua chel fusseprincipio e radice del nutricare de tuti li membri.
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El quartomembroprincipalefu li testiculie la suacasae la bursalaquale
li conteneet aquilli deserueno
piu altri membricomopoiseuederaet a quest!

testiculi ha dato la natura la uirtu generatiuacio e de generareel sperma
o uerosemeel quale habia una uirtu generatiuachepossaprodure una cosa
Bimilea coluidal qualesedecidetale sperma:et questofu facto per conseruare
Ihuomoin spetienon sepossendoconseruarein indiuiduo.
Ultra questiquatro membri principali e suoi domicilii [folio 5 recto] ha
facto la natura alcuni altri membri cio e el collo cum la gola che fusse uia

e transito dal primo membroprincipale cio e cerebroali altri membri princi-

paliet etiama tute laltreparte& peraltreutilita qualenoi dapoi diremo.
Item ha facto la natura le braza e le mane che hauessenoa pigliare el
cibo e mandarlo al luoco conuenienteet etiam per che Ihuomo solo uiue per

artelequalenon sepossonoperficeresenzale braza e mano.
Item fecele cosse,gambee piedi aciosepotessemouereda luochoa luocho
secondoli soi bisogni.

Noi adunchaponeremola Anothomia de tuti li membri e parte dicte :

Comenciandoper ordine dal cerebro e da la sua casaet consequenterdescendendo per insino apiedi.

Capitulumsecundumtractatusprimi deanothomiacapitis et omnium
contentorum

in eo.

Fece la natura el capo ossuosoper magiore tutela del cerebro : el quale
essendoinmobile non li bisogno hauere musculi: Et per che el cerebro ne
Ihuomo e magiore che ne li altri animali secondola sua grandeza irnpero
bisognochel capo de Ihuomo fusse etiamdio grande per rispecto de li altri
animali: Et etiam bisogno li meati del capo ne Ihuomo essere piu distincti
essendopiu dedito al cognoscere.
La figura [folio 5 verso] del capo naturale e rotonda cornpressa da dui

canti como sel fusse una cera rotonda cornpressacum le mano da la parte

drita

e da la stancha

faria

doe eminentie

una

dinanzi

e laltra

de drieto

e la

parte drita e stancha rimaneriano piane: Bisogno fusse rotondo acio fusse
piu capaceet etiam che fusse piu securo e risguardato da nocumenti exteriori

a li quali e molto exposito : Bisogno etiam esserefacto cum quelle eminentie
acio che li meati del cerebro hauesseno megliore distinctione et acio che li
cinque sentimenti exteriori hauesseno origine da la erninentia anteriore.

Diecesono le parte del capo : La prima e li capilli quasi capitis pili f acti

da la natura a magiore tutela del capo da le coseexteriore et etiam per
belleza: La secondaparte del capoe la cute la quale bisognoesseremolto
grossaaciocheli capilli fussenoben firmi hauendole radice suemolte grosse
e longheet etiam che fussemegliorescuto e cooperimentode losso et del
cerebrononli essendoparte musculose: La terza parte si e la carnelaquale

soloe nela f rontee ne le tempiee circhale masselle
e nonin le altre parte:
La quarta parte e uno panniculoexteriorechiamatoalmochatimelquale
apparein continent! como e liuata su la cute e copre tuto lossodel craneo
defuora : Et fecela natura questopanniculo [folio 6 recto] acio chelacute
che e molle non tochasse incontinenti

losso che e duro : Et etiam acio che

lossodel capohauessesentimentoper questopanniculo: Et tertio anche
aciocheel paniculointerioredelcapochiamatoDuramatermediantequesto
panniculostessesuspesoa lossodel craneocum certi nerui e ligament! che
esconoper le comissuredel dicto ossoet hano origine dal dicto panniculo

interiore& uscendo
fuoradelossotexonoo uerocomponeno
quellopanniculo
exteriore dicto Almochatim : La quinta parte e el craneo cioe osso facto
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comouno capellonela concauitadel qualeglie locatoel cerebro: & in
questocraneofurnoquatroossacusiteinsiemee la naturanonfecequesto
ossouno ma de piu pezi acio che achadando
nocumento
in una parte
non comunicasse
a laltre parte: Et etiamaciocheper quellecomissure
o uero cusiture potessenomeglioexhalarefuora le fumusitadedal cerebro:

Et tertio aciochebisognando
la uirtu de le medicineapplicatepotesseno
megliopenetrareale parte dentroquisti adunchaquatro pezide ossofurno

da la naturacusitiet insiemeionti in mododedenti aciofussepiu fcrmi
e forti et non furno facti in modo che se potessenouincare como fano le

iunture per chenon serianostatecusiforte : et etiam[folio 6 verso]perche
non bisognauaa lossodel capomouerse:Et questecomissure
sonocinque

cio e tre uere e doemendose: Le comissureuere sono quelle chepassano
tuto losso et le mendosenon passano: De le uere comissureuna si e ne la

parte anteriore chiamata coronaleet e facta a modo de uno C e protende

da la parte drita a la stancha del capo et ha li branchi uerso la fronte. La
secunda comissura uera si protende per la longheza del capo comencianda

da la comissuracoronaleala parte posteriorecomouna friza o uero sagitta
che uene da larcho, impero e chiamata sagitale -

-c.

La terza comissura

e ne la parte posteriore chiamata laudale facta a modo de uno A, per abacho
chiamato dal greco lauda: e la comissura sagittale protende da la coronale
a la laudale )

c "

Le comissure

mendose

sono due da ciascaduno

lato una cio e dal drito

e dal stance e sono dicte corticale per che non passano.

Et se noi consideremoper queste cinque comissure hauemo quatro ossi
cusiti

insieme

: Uno

si e losso de la fronte

che comenza

dala comissura

coronale e termina uerso la parte inferiore a una altra comissura la quale
comenza da uno brancho de la comissura coronale e precede a pressole
ciglie de li ochii a laltro brancho Q. Laltro osso si e de drieto el [folio 7
recto] quale se termina a la comissura laudale e dui altri ossi da le tempie
che se terminano da le comissure mendose le quale comenzano da la comissura laudale

a la comissura

coronale.

La sexta parte sono doi paniculi uno chiamato Dura mater el qualee in
continent! de poi el craneo : e laltro se chiarna pia mater el quale incontinente

copre el cerebro e questo fece la natura hauendo grande solicitudine di
questo membro acio che in continenti non fusse tocho da lossoma processe

per piu mezi che uno fussepiu duro chelaltro : Et anchefecedui panniculi
acio che se la cadesse nocumento

in uno de loro non comunicasse

al cerebro

in continente. Ne la pia matre sono texute certe ueneper le quale senutrisse
el cerebro e si lo copre per tuto excepto la parte posteriore per che essendo

quella parte siccanon bisognodi questo paniculo como la parte anteriore
e nieza. Questi dui panniculi in piu luochi penetraiio la sustantia del cerebro
et se lo diuide in parte drita e parte sinistra et in parte anteriore & parte

posteriore: et per queste tale diuisione furno fabrichate nel capodiuerse
celule o uero camerette ne le quale produce lanima diuerse operatione per

che bisognaua che queste tale parte fuseno de diuerse complexione.

E leuati adonchaquesti dui panniculi appareraLa [folio 7 verso]Septima

partedel capo: et e essocerebro
factadala naturaaciocheel spiritouitale
mandatedal corecalidissimosia contemperatoda la frigidita deessocerebro:

et iue douentispirito animaleelqualee principio dele operationecognoscitiue & motiue: e questocerebroe una sustantiamedularebianchamolle
e uiscosaa cio che da essahauessenoorigine li nerui: ma la parte dinanci

fu generatapiu humida e molle & rnanchofrigida che la parte posteriore

percheda la parteanteriore
hanoorigineli sentimenti
li qualisonomolli
& hurnidima da la parte posteriorehanoorigineli neruimotiuili quali
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bisognano
essere
piu siccie forti : Questocerebroadunchasediuidein tri

uintriculi oucrotre parte: El primo uentriculoo parte anterioree diuisa
in doe,cio e dextra e sinistra : et e magiorechenesunode li altri uentriculi :

et in questoprimouentriculoli posela naturadoeuirtu deseruente
al cognoscereuna se chiama sensocomune doue se terminano li altri sensi exteriori

comoal suo centro et deferisconole imagineo uero spetiede le cosesensiue

a quelloluochoaciochequellauirtu cognosca
e distinguatra unacosasensibile elaltra et etiarn cognosca
le operationedi li sentimentiparticulari lequale
doecosenon puo fare nesunode quilli.

Laltra uirtu de questoprimo uentriculo se [folio 8 recto] chiamafantasia
et apressoalcuni se chiamaimaginatiualaquale ha a retinere et conseruare

le spetiede le cosesensibilene la absentiade le cosesensibile. Quandotu
harai ueduto el uentriculo primo tu uederai tre cose inanzi che uegni al

uentriculosecondo. La prima si e doeanchecio e una cosafacta de la sustantia del cerebro in modo de doe anche che sono fundamento

del uentriculo

anteriore cusi da la dextra como da la sinistra parte : et dal lato di ciascuna

anchaglie una altra cosafacta a modo de uno uerme subterraneorosa se
sanguinealigata de certi ligamenti e neruitti el quale uerme quando se
alongachiude quelle anche et consequenterchiude la uia tra el primo uentri-

culo et el secondo et questo fece la natura acio che Ihuoino quando uole posse

cessareda le cogitatione e dal considerare et similiter quando uole consideraree pensarequesto uerme secontrahe et contrahendosi apre quelle anche
et consequenterapre la uia che e tra uno uentriculo e laltro : La terza cosa
che tu uederai un poco piu de sotta e una lacuna cio e una certa conchauita
rotonda che tra allongo nel mezio de laquale glie uno bucho che ua gioso al
palato et a questo bucho li occorre una uia drita laquale desceiide dal uentri-

culo di mezoal colatorio e questa lacuna ha circuniquaque eminentie grando
rotonde facte a sustentare [folio 8 verso] le uene et artharie che ascendeno
a dicti uentriculi: e quello bucho e lato di sopra e stretto in f onde e per questa

lacuna el primo e secondouentriculo purgano le sue superfluitade benche
la parte anteriore piu se purghi per li colatorii del naso : Unde queste doe
uie fecela natura ad expurgare le superfluita del cerebro.
Quando adoncha tu hauerai ueduto queste tre cose incontinente te
apparera el secondo uentriculo del mezo el quale e como una uia et uno

transito dal primo uentriculo al posteriore : in questo uentriculo sono doe
uirtu una chiamata extiniatiua laquale ha elicere cose insensate da le cose

sensate.Laltra uirtu sechiama cogitatiua laquale cognoscecusile cosesensate
comole coseinsensate componendoe diuklendo : e questa uirtu in mediate
deserue a lo intellecto

: et tute le altre uirtu dicte et anche la uirtu meinora-

tiua seritrouano ne li anirnali bruti, ma questa solo se retruoua ne lliuomo.

Dapoite occorrerael terzo uentriculo situato ne la parte posterioreduro
per chee principio de la piu parte di nerui motiui liquali bisognoesserepiu

forti e duri: Questouentriculoe defigurapyramidalecio e factoin pontae
la ppntasi enela partesuperioredouehaaconseruare
le spetieperchemeglio
seriseruala cosa[folio 9 recto]in stretto luochochein ainplo: e la partedi
sottoe lata percheha a receuere
le spetiee megliosereceuein luochoamplo
chestretto: Dueadonchautilita seha da questouentriculouna chee principio de la nucha e di li nerui mottiui.

Laltra si e che e camera de la uirtu

memoratiua.

E per questoapparechequandoe offesala parteposteriore
del capoin

continentise offendela memoriae quandose offendela parte de mezose
offendela uirtu extiniatiua& cogitatiua& offesala partedinanziseoffende

el
sensocomunee la fantasiaet in questomodouenenoin cognitioneli
medici de li luochi de le dicte uirtu.
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Factoquestotu leuaraiel cerebro
ligieramente
chelnonsi rompaalcuno

neruoe comezarai
da la partedi nanzi& incontinent!te apparerano
doe

came picole in modo de doi capi de mamille simile ala sustantiade cerebro

per che nasconoda quello et sonocopertedal paniculosubtilecio e da la
pia matre e questesonolorganode lo oderatodouee la uirtu olphatiua.
Dal cerebronasconoseptepara denerui: procediadonchapiu oltra ne

la partedinancie uederaiel primoparode dicti neruiliquali sonograndi
chiamasi nerui obtitii de li quali la origine e dal cerebro ne li uentriculi

anteriori e procedenouerso li ochii ma nanci che escanola pia matre se
coniongeno[folio 9 verso] et in luocho de la sua unione sonoperforati:
Uolse Galieno cbe dicti nerui solo se coniongesenoo uero se unissenoe non

seincrutiassenoma quelloneruo che uienedala parte drita da poi la unione
ritorna pure dala parte drita et similiter quello che uiene da la parte sinestra
da poi la unione ritorna uerso lochio sinistro : Ma Rasis uolse el contrario

benche la opinione de Galieno sia piu comune: questi nerui deseruenoal
uedere e fu necessario che se uniseno acio che le spetie de la cosa che se uede
receuuta in doi ochii e portata per doi nerui ritorni a unita acio che una
cosa non appara doe.
Dapoi li dicti nerui leua el cerebro secondo la sua medieta e uederai

uno altro pare de nerui subtili et duri li quali uengono similiter a li ochii
a daiii el mouimento uoluntario componendo certi rnusculi.

Da poi tu uederai el terzo pare de nerui di quali una parte se ne ua ala
faza a darli el sentire e el mouere uoluntario et anche una parte de quisti
ua a dare el gusto a la lengua: Un altra parte de dicti nerui se mescola
insieme cum el quarto l pare de nerui et descendeno insieme gioso a dare

sentimento al Diafragrna et al stomaco et alaltre uiscera: Una certa parte
de li nerui del quarto * pare se ne ua a dare el sentimento al palato.

Da poi e el quint o pare de nerui se ne ua a li ossi petrosi Liquali sono
apresso [folio 10 recto] le orechie e de questi nerui ne li buchi de lorechie
se componeno certi panniculi liquali sono organo de lo audire.
Da poi e el sexto pare de nerui che se diuide in tre parte una parte
ua ali rnusculi de la gola : Laltra parte ua ali musculi de le spalle la terza

parte che e magiorede le altre descendegio a lo epyglotto e nel diafragma
se sparge nel pecto nel core e nel polmone a compagnandosiinsieme cum
li nerui del terzo pare dicti : Et anche da li nerui di questo sexto pare
quali uadeno gio a lo epyglotto se generano li nerui de la uoce chiamati
reuersitii dili quali piu disotto se uedera.

Dapoi e el septimo pare de nerui ha origine da la parte posterioredel
cerebro e uadeno a dare el mouimento a la lingua uoluntario : De questi

septe para de nerui li primi doi pari hano origine da la anterioreparte del
cerebro : el terzo pare ha origine dal mezo de lanteriore e posteriore parte :
li altri quatro para de nerui hano origine da la parte posteriore.

E dapoi quisti procedendopiu oltre leua tuto el cerebro& apparerala
octauaparte del capocioe doi panniculi posti sotto el cerebroli quali leuati

appareratila nona parte che e una certa rethe laqualese chiamarethe
mirabileper chee contextade una tesseturafortissimaet miraculosa
multiplicata de certearthariesutilissime: lequalesono[folio 10 verso]rami de
alcuneartharie che ascendenodal core chiamateartharie apopletice: & in

questearthariedi questarethese contieneel spirito uitale mandate
dal

core acio chedouenti animale: et acio chequestospirito megliosealterasse

e disponesse
fecela natura quelle artharie sutilissimediuise per minime
1 Manfredi here follows Mondino, who confusesGalen's fourth pair with
Galen's sixth pair of nerves.
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parteaciochequestospiritofussediuisoanchein minimeparte: et pose
la natura questarethe mirabilesotto el cerebroperchebisognohauerede
molta custodia onde lo situo in luoco tutissimo et etiam acio che le humidita

uaporese
delcerebro
checadeno
sopraquestaretheopilandola
inducesse
el
somno naturale.

Da poi tute questecoseuederailossobasilarechee la decimaet ultima

partedelcapoe chiamasi
basilare
perchee basee fondamento
detuto el

capoe fu factoduro aciochele superfluitachedescendono
a lui non lo
putrefesse
: e questoossoe diuisoin molti altri ossicomose puo uedere
cociandelo.Ondesediuidenele ossepetrosee neli ossidelnasoe ne le ossi
de li ochii & in doi altri ossilaterali li quali non se possonouederese non
per uia de decocione.

Capitulumtertiumdeanothomiaoculorumet membrorum
deseruientium

uisui.

Le ossadel naso forno cauernosee porrose acio che le superfluita del
cerebropossanomeglio de[folio 11 recto]scenderee lo odoreascendere.
Dapoiscindetuti doi li osside gliochii e uederaila colligantia loro cum
li nerui obtitii

e cum li nerui motiui:

e el loco de li ochii non fu molto

in

profondoper che douea receuerele spetie de le coseuisibile : ne anche

fu tropo eminenteacio non receuesselesione da le coseexteriore : Et essendo
li ochii molto molli e passibili ne Ihuomo fece la natura li supercilii acio
fussenocustoditi da le coseche descendenode su in gioso e fece le palpebre
che fuseno custoditi da le cose che uengono da fuora dentro: e fece le
eminentie de le maxille et anche el naso in niezo che da ogne lato e per
ogne uerso fusseno custoditi:
questo membro.

tanto fu la solicitudine che hebe la natura/di

Septe sono le tuniche e tri humori di liquali e composto lochio tre
tuniche anteriore se coiongeno cum tre altre posteriore como se fusseno sei
scutelle che cum la bocha ogne doe se coniongessenoe che doe fussene
magioreche continesenole altre doe e poi li e la septima tunica che e magiore
de tute e contene tuto lochio : e pero se chiama coniontiua per che congiongee circunda tuto lochio excepto el luocho de la pupilla e quello pocho
de la cornea che appare e questa e la prima tunicha comenzando da le
parte de fuora et e biancha.

La secondatunicha nela parte dinancisesi chiamacornea[folio 11verso]
per che se asomigliaal corno quanto ala substantia e quanto al colore:

efu questatunichatransparente
aciochele spetiedele coseuisibilepotesseno
penetrareper essae fu etiam sollida e grossacompositade quatro pellicule
e questofu per che e propinqua a le coseexteriore non receuessenocumento

da essee cum questatunicha ne la parte posteriorese coniongeun altra
tunicadicta sclrrotichacio e dura e questedoe tuniche hano origine dal
paniculodi sottoel craneocioe da la duramatrecusicomola primatunicha
haoriginedal panniculodisoprael craneodicto almochatim.
La quarta tunicha ne la parte dinanzi se chiama uuea a sirnilitudine

deunogranodeuuanegraet in elmezodi quellaglieunobucochesechiama
la pupilla: fecela naturaquestatunicaobscuraaciochel spirito uisiuo
seconfortasse
e che non si resoluesse
dal lume exteriore: e fece quello

bucpin questatunicaaciochele spetiepotesseno
penetrare
senzaim-

pedimento
e fecelostrettoaciochelspiritouisiuefusseunito: Ondequando

dictapupillaouerobucosealarghaoltrael debitoo pernaturao peraccidente
seimpedisse
eluedere
: enelapartededrietoseli coniongne
la quinta
tunicadicta secundinaper che e facta a sirnilitudinede la secondinacio
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e paniculonel qualeseinuoltano
li putti nel uentre[folio12recto]dela
matre et hano origine de la pia matre.

La sextatunichasechiamanela partedinanziaranea
perchee facta

in mododeunateladeragnoa la qualenela parteposteriore
seli coniongue
la septimatunichachiamataarethinaperchee factain mododeunarethe:

et in mezode la tunichauueaet dela araneada la partedinanziglieuno
humore dicto albugineo facto a similitudine de uno albumo de ouo facto

per huruettarelochio et acio che la tunicha corneastia suleuataimpero
in li homini che moreno quando questo humore se desicca cade la cornea

e sesi spianaet a Ihoradiceel uulgocheappareuna tela dinanzida gliochii
et e signoinfalibile de la morte: Et anchequestohumoretienela pupilla
apperta impero quando se sicca se stringe la pupilla : Nel mezede le due

ultime tuniche cio e araneaet arethinalequalehanoorigine da nerui obtitii
li sono dui humuri

cio e uno humore uitreo a similitudine

de uno uetro

liquefacto : Laltro humore e dicto cristallino a similitudine del cristallo :

dicto etiam grandineo a similitudine de una grandine et e alquanto duro
e rotondo cum una certa planitie ne la parte anteriore doue se receuenole
spetie de le cose uisibile : e ne la parte posteriore e de figura pyrarnidale
cio e che e facta in ponta : et iue se conpisse [folio 12 verso] lacto del

uedere : e ne la parte posteriore e circumdato da Ihumore uitreo dal qualese
nutrisse : e questo humore cristalino declina piu uerso la parte anteriore e
Ihumore uitreo uerso la parte posteriore. Et a li ochii uengono li nerui
obtitii per li quali sede portano le spetie uisibile da gliochii al sensocomune
et ali

altri

sensi interiori.

Capitulum quartum de,anothomia aurium et membrorum
deseruientium

auditui.

Expedite questo tu uederai le orechie poste da doi lati del capo in mezo
de lanteriore parte e posteriore acio che la uoce o uero sono se potesse

auclire da ogne canto cio e da la parte drita e stancha dinanzi e de drieto
de sopra e clisotto : non furno situate da la parte dinanzi per che iue li sono

gliochii el gusto e lolphato : non furno poste de drieto per che seriano
state tropo distaiite dal sensocomune: forno poste sotto la tonsuradi
capilli per che se piu soprafusenestato poste serianostate uelateda cepilli
e da quelle cose che se portano in capo.

Furno le orechie rotonde acio fusseno piu capace de laere sonoro: non
furno ossuose acio che per qualche percussione o caso non se rompeseno:

forno adonchacarthilaginoseaciochefussenopiu sonore: nonfurnoetiamdio
carnosene paniculareper che non hauerebenoseruatala figura e compositione [folio 13 recto] debita.

Hebbe uno buco ritorto e non dritto como quello de le limacheacio
che se facessemegliore reuerberationede laiere sonoroin esse: et anche
ne aiere disproporcionatone sono si tropo forte senzamisura peruenisse

a lorganode laudito : e questobucoe uelatode uno paniculodurotexuto
de fili neruosichehano originedal quinto pare de nerui del cerebroet de

fili ligamentalichehanoorigineda lossopetrosoal qualesetermina
el

dicto buco: ne la concauitadel qualeli e el neruoauditiuocio e nelquale

secompisse
laudito et e texuto in mododeunopanniculo:et e continue
a la duramatrenelqualesecontiene
unocertospiritoauditiuodalprincipio
de la generatione
iue complantato
: et apressodi quelloli e unacerta

uisichettane laqualee posto un certo aiere connaturaleel qualedeserue
a laudito.
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Capitulum quintum de anothomianasi et aliorum membrorum
deseruientium olphatui.

Le osse de le maxille

comenzano da la comissura che e tra el craneo

e lossobasilare in luocho che e ne la fine del sopracilio e de la fronte et pro-

cedeuersola parte posteriorea pressolossopetrosodouesetermina lorechia
e terminano ne la parte di sotto a li denti : de liquali poi uederemola
nothomia.

El naso e composite de doi ossi figurati [folio 13 verso] secondo la
forma de doi trianguli che hano le ponte in su uerso el collatorio : et sono

lati ne la parte de sotto. Onde el naso e pin largo di sotto ehe di sopra
e questeossafurno sutile acio che fussenoligiere e non graue : ne anche
furno tropo dure per chenon li bisognauain quello luocho grande forteza.
Fu etiam el naso compostode tre carthilagine cio e doe ne lextremita
de doi ossi acio che le parte molle cio e la cute e li inusculi inmediate non
fusseno tochi da le osse dure e che le nare stesseno aperte e se potesseno

dilatare e constringere secondola neccessita de laiere atrato & expulso
e questonon se harebe potuto fare se solo fusse stato ossuoso.
La terza carthilagine dhiide el naso per mezo per el longo et e piu dura
ne la parte superiore che ne la inferiore : Onde furno facti doi meati e buchi
acio che uscendo le superfluita per uno laltro deseruissea laiere atrahato
et expulso : Ondeessendouno meato solo ne lexito de le superfluita harebbe
impedito el transito de laiere : questi doe meati peruengono al collatorio
cio [e] uno buco che e ne losso basilare et similiter iue sono perforati li dui
panniculi che copriuano el cerebro per insino a le caronchole rnarnillare :
lequale sono ne lextremita
cerebro

como

e stato

de le due parte del uentriculo

anteriore del

dicto.

El naso etiarn fu composto de doi inusculi [folio 14 recto] picoli acio
che essendograndi non impedisseno glialtri musculi de la faza cio e quilli
che sono ne le maxille che moueno i labri : et similiter glialtri musculi.
El naso fu composto per molte rasone : prima per euentare el cerebro :
Secundoad atrahere laiere : nel quale sono le spetie de le cose odorabile:
e cusi deseruea lolphato : Tertio acio che le littere prolate nieglio se distinguano come el buco grande de la fistola o uero zalamella deserue ala dis-

tinctione di soni : Quarto acio che per questo meato se expurgasenole
superfluita del cerebro.

Capitulum sextum de anothomia or is palati dentium uuulae
faucum et linguae.
Ne la bocha sono doi labri uno disotto e laltro si e disopra composti
denerui carnecute e panniculo de una mirabile comixtione in modo che la
cute e la carnee li nerui et el panniculo non se possenoseperareinsieme:
e questofu facto acio che hauendo bisogno quisti labri di mouerseper
ognieuersobisognoche fussenocusi compostiper che non se possefare in

quelloluochomusculiper la grauezagrandeche seriastata : el paniculo
che copre i labri nasce da la tunicha intrinsecha del meri cio e de la uia

cheua a lo stomaco: et consequenter
se continuaper questomodocum

la tunichainterioredel stomacocusi comoetiam dio tute le altre parte
de la bocha se [folio 14 verso] continuano acio chel sentimento del stomaco

seconformial sentimentode la bochaet per questoappareche quandoel
de uenire uomito a qualche uno trema lo labro inferiore.
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Dapoili labri sonotrentadoi
dentisedeci
superior!
et sediciinferior!
:

deli inferioridoisonodictidual!: doialtriincisiui:doialtri canini:quatro
maxillari:et sei molarichesonoin tuto sedici: & altratantisuperior!.
Fornofact!li denti: primaper masticare
el ciboaciochemegliosi digesta
:

secundoper la uoceet distinctionede la eloquelacusi comofurno fact! li

labri. Ondequilli chemanchano
dedentio delabri nonproferiscono
bene.
Da poi tu uederai el palato el quale ha una certa concauita ne la sumit-

tade acio che la uocehabbia el suo tono : et etiamchel cibo quandose
masticha meglio si possa reuolgere per bocha :

Ne la fine del palato tu uederai una carne pendentein modo de uno

grano duua: imperosi chiamauuula: et e de substantiarara e spongiosa
per che fu facta principalmente a receuere la humidita che descendedal
capo acio non descenda a membri inferior! impero spessose tumefa dicta
uuula : fu facta etiamdio acio che temperasseet modulassela uoce refran-

gendo laiere che uiene dal polmone: et etiam che lo aiereatrahato al polmonelo ritenga al quanto repercutiendoloacio checusifrigido non peruenga
al polmone [folio 15 recto] ma alquanto alterato : e per questa rasone
appare che quilli che hano tagliata la uuula sono rnolto catarosi impero
comandano i medici che non se taglie quando e apostomata : ma che se
cauterige cum fuoco.

Dapoi la uuula sono le fauce : e sono li luochi anipli glandosi disposti
a receuere le superfluitade del cerebro impero facilmente se apostemano.
Dapoi e la lingua laquale e fabricata et ligata a losso posteriore del
capo dicto lauda facto a modo de uno A per abacho e fu compostadi carne,
panniculo, uene, artharie, et noue musculi: e forno fact! tanti musculi in essa
per che se douea molto mouere per ogne uerso secondo el bisogno de la
loquela : Et fu in essa piu uene artharie e nerui che in qualoncha altro
membro rispetto de la sua grandeza : et fu facta la lingua acio che fusse
organo del gusto per nerui che uengono dal terzo pare di nerui gia dicto
circa la sua radice:

et sono de due facta nerui che uengono a la lingua cio

e uno paro di nerui motiui a daiii el moto : et uno altro paro di nerui sensitiui

a darli el gusto : et tu uederai cheli nerui motiui piu seprofondanone la
lingua per darli el mouere : et li nerui sensitiui sono piu expansi ne la super-

ficie : et nel suo panniculo a darli el gusto e el tacto: Fu etiam facto la

lingua che deseruisse
al proferire de le parole: et etiam a reuolgere
el
cibo per bocha quando se masticha.

Circa [folio 15 verso] la radice de la lingua da ciascuno lato sono carne
glandose facte acio che generassenola humidita saliuale che hauessea

humetarela lengua acio che non se siccaseper tanti mouimenti che ha in

se: et in questecarneglandosesonodui buchi che poria intrareunostile
e per quilli buchi sedistilla la humidita saliuale. Sottola linguasonodoe
uene grande uiride da le quale poi procedenopiu altre uene.

Et nota chela megliorelingua quantoal deseruireal parlaree la lingua

che e mediocre ne la longitudine e sua latitudine cio e che non sia tropo

longane tropo larga : e cheapressode la pontaet extremitasua exteriore

sia sutileper chela linguachee longalargae grossao uerotropopicola
non e conueniente al parlare.

Nota etiam che la lingua ha colligantiacum el cerebromediante
li

nerui cheuengonoad essaet cumel figatomediantele uene: et cumel core

mediantele artharie et cum el stomacomedianteel meri: et cumel polmpno

mediantela cana de essopolmone: impero in ciascunainfirmita i sigm
de la lenguasonomolti efficacia iudicare di tale infirmita : e quiuese

finissela anothomia
delprimomembroprincipalecioe [el]cerebro
edelsuo
habitaculo.
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Tractatus secundusde anothomia membrorum spiritualium et se-

cundi membri principalis: capitulum primum de anothomia
gule et colli.
[folio 16recto]Finito el priino membroprincipalee uedutala anothomia

del suo habitaculo e de le altre camare deseruentea quello resta a uedere la

anothomiadi gli altri membri principal! : E prima uederemola nothomia
del collo e de la gola chee condutto e meato dal primo membroprincipale

a glialtri. Diciamoadonchachela golasi e uno certospationel qualesono
doe uie una che mena el cibo al stomaco : e questa se chiama meri : Laltra

uia mena laiere al pulmone a rifrigerare el core : & etiam mena fuora laiere

e uaporicaldi da essocore: Ondesetu scarniel colloe la golatu uederai
certi rnusculi longitudinali sopra liquali nota le uene da tuti doi li canti:

et eleuati quilli musculi tu uederaidoe carneala forma de doe mandolene
la radice de la lingua : una da ciascuno lato : de le quale habiamo dicto

parte disopra: et anchenoi dicemoche sono como doe orechiette picole,
e sono neruose acio [che] siano forte et aiuteno a fare penetrare laiere a la

canna del polmone : et etiam queste tale amigdale hano a congregare una
certa humidita per humettare la lingua como e stato dicto et per humetare
etiam la canna del polmone acio [che] non se dessiccasse: et anche
acio che reimpissenoi luochi uacui de la gola: et anche acio che fusseno
scuto e tutella de le uene & artharie che ascendeno al capo : Onde per

questocollo e gola passanole uenedal figato ascendendo
al cerebroa darli el
nutrimento [folio 16 verso] per esso anche passano le artharie che ascendeno
dal core al cerebro a darli la uita : et acio chel spirito uitale per esse uada

al rethe mirabile delquale e stato dicto douenti animale e chiamase queste
artharie apopletice per che quando se opillano generano la poplesia cio e el
male de la gozola prohibendo el transito del spirito. Per questo etiam collo
passanoi nerui che descendeno dal capo ai membri inferiore a darli el sentire

et el mouere: e tute queste parte potrai uedere escarnando e tagliando el
collo e la gola per lo longo.

Capitulum secundum de anothomia pulmonis et tracheae artharie ;
id est cane pulmonis.
Vediamohorala anothomiadel coreel quale e laltro membroprincipale :
e del suo domicilio nel quale e anchecollocatoel polmonecomo quello che
serue ad esso core.

VolseAristotile chel core fusseel primo principio e cagionede tute le

operationedel corpo : e che fusse principio del sentire e del mouere e del

nutrire e del uiuere e che li era solouno membroprincipale : e che el cerebro
eel figatoeranosuoiministri: ma questonon piaque a Galienone a li altri
medici liquali per hora noi seguitemo.

El domicilio adonchadel core si e el luocho del pecto circundato da le
costedala parte dinanzi e da la parte de drieto [folio 17recto] da uno certo

panniculochiamatomediastinoe da la parte di soprael comenzadal principiodela cannadel polmoneet terminasealeparte di sotto a uno paniculo
chiamatodiafragma. Comentiamoadunchaala parte disopra cio e dal
principio de la canna del polmone e diciamo che el meri cio e la uia del cibo

et la trachea artharia cioe la canna del polmone che e uia de lo hanelito

comentiano
in uno medesimo
luocho: Et imperofecela natura uno coopertorioal principiodela cannadelpolmonedeunacarnecarthilaginosa
e panniculosaanexaal palatosottoluuulae questacarnecoprelorificiodeessacanna
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del polinoneel qualeorificiosi chiamaepiglotto
: aciochene Ihoradel
transglutire
nientedelciboe delpotodescendesce
a la uia delpolmone
per
che indurebbe suffocatione: Impero aduiene che se uno ridendo trans-

glutissequalchecosauaal polmone
et apparecheIhuomosesoffochi
perche
ne Ihora del ridere se apre lo epiglotto : Lieua adonchael meri da la trachea

artharia acio che tu nidi la compositione
sua: ma sapii che el meri e la
tracheafacilmentese seperanoper insino al epyglottocio e al orificio de
essatracheama circalo epyglottocumdificultaseseperano
perchela tunica
delmerisi e dispersanelo epyglotto: e questofecela naturasagacemente
acio
che ne Ihora del transglutire del cibo quando [folio 17 verso] el meri se
lieua uersola bochaad atrahereel cibo anchelo epyglotto selieua acio che
remanendo gioso per la sua dureza non impedisseel transito del cibo.

La trachea artharia o uero canna del polmone e compositade anuli
carthilaginosi e panniculosi e de ligamenti che continuano quilli anuli insieme
facta da la natura a transportare laiere al polmone per auentare el core :
& a transportare fuora i uapori caldi da esso et etiam fu facta a formare la

uoce ne la sua extremita cio e ne lo epyglotto : Questa canna bisogno che
fusse carthilaginosa et alquanto dura et non pelliculare e molle perche
bisognaua stare aperta essendouia de laiere : e non fu etiam ossuosaper
che douea essere flexibile per la formatione de la uoce : et anche se fusse

ossuosaimpediria el transito del cibo per el meri quando fussetropo : Et per
questa ragione la carthilagine di questa canna non fu una ma furno piu
continuate per certe pellicole insieme : e queste sono facte como certi semicirculi in niodo de uno C per che se fusse una carthilagine seria dura e com-

primirebbe el meri et impediria el transito del cibo. Onde questa cana ne
la parte anteriore e carthilaginosa per che uerso quella parte non tocha el
meri et anche acio che sia piu difesa da le cose exteriore ma uerso la parte

posteriore e pelliculare per insino a lo epyglotto : La quale poi tuta e carthilaginosa [folio 18 recto] per la ragione dicta : e questa canna del pulmone non descende se non insino a la furcula sotto laquale e incontinenti

situate el pulmone : et el sito de essae ne la parte dinanzi: et dritamente procede e non storta acio che laiere habbia piu libero ingresso : et lo epyglotto

che e principio di questa canna si e tuto carthilaginoso acio che sia piu
sonoro : et e apressola bocha acio chesia instrumento dela uoce : laqualepoi
ne la bocha douenta locutione per che la uoce finalmente ne Ihuomo seordina

al parlare. Questoepyglotto e compostode tre carthilaginee uinti musculi:
Una carthilagine si e ne la parte anteriore e chiamasi clipeale a modo de
uno capello : Laltra si e ne la parte posteriore uerso el meri e questanon
ha norne: La terza si e in rnezodi questedoe et in essae una lenguettain modo

de una lingua de zalamella e chiamasi questa carthilagine fistula de lo
epyglotto per che comola fistula se ordina nel sonocusi questacarthilagine
si e ordinata al canto e la melodia: Questoepyglotto etiam e compostode
uinti musculi a dare el moto uoluntario secondoel bisogno de formare la uoce:

e dodeci di quisti sono da la parte di dentro e octo dala parte de fuori et

a quisti musculiuengonodui neruichehanooriginedal sextoparedenerui
del cerebro dicti: di quali una parte descendeper insino al core e poi comenza

a reascendere
per insino a lo epyglottoimpero [folio 18 verso]sonodicti

nerui reuersiui li quali sononerui de la uocee quandosonoalo epyglottose

spargeno
inquistiuinti musculia clarliel sentiree el mouere.Questinerui
fornoreuersiuie non directi pernioltecagione: priniaacio[che]fusseno
piu
forti perchequantoel neruoe piu remotodalcerebrotantoe piu siccoeforte:

La seconda
acio[che]fusenofacti a mododeunofrenodacaualloaciochel

cerebromegliomouesse
lo epyglottosecondolo imperiode la suauolunta
mediantequestinerui comoIhuomomoueel caualloal suolibito mediante
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el freno: La terzacagionee per chela uocenon solo dependedal cerebro

comodal principiodelmotouoluntariomaetiamdepende
dal corecomoda
quellonelqualeseformanoi concept!
delcerebro
et consequenter
i concept!
de la uoce: bisognoadonchache dicti nerui comunicasseno
al core: La

quartacagione
e per chequistineruidouendo
uegnireali musculipredicti
bisogno
cheuigniseno
al principiode dicti musculie non a la fine: et el
principiodi quistimusculidelo epyglottoe nela parteinferiore.
Da poi la tracheaarthariatu uederaiel pulmoneala compositionedel
qualeconcorreno
piu parte ramificatecomofili sutili ad ordire la sua subetantia: La prima parte ehe entra ne la substantia del polmone si e la
tracheaartharia laquale [folio 19recto] comogiongea la furcula del pecto
sediuidein doeparte : unaua al dritto e laltra al sinistro del pulmonee ciascunadi quellesediuidein doealtre parte cio e superioreet inferiore : e ciascunode quilli rami: sediuideetiam in rami minori e cusi diuidendosiperuen-

gonoa rami minimi comofili e circundanotuta la substantiadel pulmone.
Una altra parte che ordisse la substantia del pulmone si e una certa uena

chehaoriginedal uentriculodritto del corelaqualeporta el sanguesutile dal
core a nutrire el pulmone: e chiamasi uena arthariale Vena per che non

pichiaartharialeper che e compostade doe tuniche como sonole artharie :
e questa uena se ramifica ne la substantia del pulmone corno la trachea
artaria.

La terza parte che componeel pulmone si e una certa artharia che nasce
dal sinistro uentriculo del core dicta artharia uenale : Artharia

per che

pichia Venale per che e composta de una tunica como le altre uene et per
questa artharia se transporta dal pulmone al core laiere che uiene da la
trachea artharia a ref rigerare essocore: Et perquesta artharia etiarn se manda

dal core al pulmone laiere e uapori caldi e dal polmone poi esconof uori per
essatrachea e questa artharia similiter se ramifica como le altre doe parte
predicte: Ondeli rami de la trachea [folio 19 verso] e de lartharia uenale e
uena arthariale compongono tuto el pulmone in niodo de una rethe : et i

buchi de questarethe reimpisse una certe carne molle spongiosalaquale proprio e substantia de essopulmone : Et tute queste quatro parte predicte sono
inuolute da uno certo panniculo che ha origine da uno panniculo che e sotto le
costechiamatopleura del quale poi sedira per questopanniculo ha el pulmone
el sentimentoper che el pulmone non sente secondola sua substantia.

Et nota cheli rami de la tracheaartharia sonomagiori cheli rami de la
uenaarthariale,et de la artharia uenaleper che nasconoda magioretroncho
et etiam nota che el pulmone e magiore ne la parte dritta che ne la stancha

per che dal lato stancho glie el core che occupaquello luocho : Similiter

e magiorene la parte posteriore che ne la parte anteriore : Questo membro sie

comoflabellodel corea refrigerarloet etiama mondificarloda li uapuri che
continuesegeneranoin esso: impero e seruoe ministro del core.

Capitulumtertiumdeanothomiacordisquodestsecundum
membrum
principale.

Dapoite apparera
el corenelrnezodelpulmone
cooperto
dale suepenole
aciochelaiereatrahattodaessopulmone
lo refrigere,
e delsuocaldoe spirito
setempri: Questomembrotra lialtri quatroe principalissimoper chee el
primochene la generatione[folio 20 recto] uiue et e lultimo che more.

Questo
membro
e demediocre
quantitaperrispectodi li altri menibride
Ihuomo
: maperrispectidi li coridelialtri animalie moltograndeperche
Ihuomo
ha piu del caldonaturalecheglialtri animaliquantitatiue
et non
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intensiue
: Et edi figura
pyramidale
cioedelaformadelfuocho
percheesso
e de excellente
caliditaimperobisognochefussede una figuracheasorni-

gliasse
a la figuradelfuocho: e questa
talefigurasechiamapigneale
cio
e similealafiguradeunapignalaqualee lata disottoe strectadi sopraet di

tale figurafu facto aciochemegliosefacessono
distinctionede le suecellule
o uentriculi: et etiarnsefussestato deuna figuratuta uniformecomoe la
parte disotto seria stato tropo graue e ponderoso. Questo membro e situato

nel mezode tuto el corpotolti uia glie extremicio e nel mezodele parte
superiore et inferiore : nel mezode le parte dinanzi e de drieto, e nel mezode

la parte dritta e sinistracomouno re chesta nel mezodel suoregname
e questo fu facto acio [che] potesseequalniente dare la uirtu de la uita a tuti
membri : E benche el core sia quanto al suo fondamento et ala sua base
nel mezo tamen secondola sua ponta declina al lato stancho sotto la mamilla

sinistra acio che riscaldassela parte sinistra comoel figato riscaldala parte

dritta : e questo [folio 20 verso] membro se sustenta e ferma de uno certo osso

cartilaginoso per che e in continue mouirnento : bisognoadunchache hauesse
uno apogiamento alquale se fermasse nel suo mouimento : Et e etiam com-

posto de una certa pinguedine ne la parte exteriore acio che prohibisca chel
core non se desichi tenendolo humectato : Et e composto di certe ueneet
artharie disperseper la sua substantia : et e composto etiamdio de una certa
carne dura per che haueua a sustignire de molti e forti mouimenti: Et
etiam fu composto de uili longitudinal! latitudinali e transuersali per che
bisognaua che hauesse uirtu de atrahere retignire et expellere : E questo
membro ha tri uentriculi
o uero tre cellule como ha el cerebro.
Uno uentriculo e dal lato dritto e laltro dal lato stancho e el terzo e in mezo : el uentri-

culo dritto uerso el figato : el quale ha doi orificii : uno e uerso el figato et
e molto grande nel quale entra una uena chiamata uena chilis laquale nasce
dal gibbo del figato e porta el sanguedal figato al core : Et in questouentriculo dextro del core se puriffica quello sanguee cusi purificato poi lo manda
el core a tuti li altri membri : e per che per questo orificio ha el corepiu ad
atrahere che ad expellere impero ordino la natura che ne Ihora de la constrictione quando de expellere che questo orificio se chiudesse: e che [folio
21 recto] quando el core se dilatta se aprisse : Et iui sono tre hostiolitti
o uero usitti liquali se apreno da fttora adentro : e questi hostioli non sono
molto depressi e per che per questo medesimo orificio se expelle el sangue

depuratoaglialtri membri ma non tuto per cheuna parte ua al polmoneede
laltra parte se ne fa spirito uitale : impero ordino la natura che quisti hostioli non sechiudessenoin tuto : E da questa uena chilis inanzi che entri la
concauita del core nasce un altra uena laquale circunda la radice del core

e da quella nasconoalcuni rarni che se disparghono
per la substantiadel
core : E del sangue de questa uena se nutrisse esso core.

Uno altro orificio ha questouentriculo destrouersoel pulmonenel quale
entra la uenaarthariale che porta el sanguedal core a nutrire el pulmone:
Et in questo orificio li sonoetiam tri hostioli liquali se aprenode la parte
dentro a la parte difuori e sechiudenoda la parte difuori a la parte di dentro

per el contrariodi li hostiolide laltro orificio: e questoe perchein tuto

se chiudeno: Onde per questoorificio el core ne Ihora de la constrictione

solo ha ad expellere: e ne Ihora de la sua dilatationenon ha ad atrahere
alcuna cosacomo faceua nel prirno orificio.

El uentriculosinistrodel coreha i lati piu densie piu spissicheli lati

o uero parieti del uentriculodextro : e questo[folio 21 verso]fu pertre

ragione: La primaper cheneluentriculodextrosede contenere
el sangu<

el qualee graueE neluentriculosinistrosedecontinere
el spiritoelquale
e moltoligiero: acioaduncha
chelcorenonfussepiu graueeponderoso
da

THE

ANOTHOMIA

OF HIERONYMO

MANFREDI

145

unapartecheda laltra bisognorecompensare
in questomodocio e chelo

uentriculostanchohauesse
piu grosezane li suoiparieti cheel dextro : La
neconda
cagione
e cheessendo
el spiritopiusuttile e piu resolubilechalsangue
bisognoadonchache el suo habitaculohauessepiu grossoe de megliore

sponde
: Laterzacagione
si epercheel uentriculosinistroe moltopiu caldo
cha el dextro per che iui se generael spirito dal sangueper una grande
calidita che suttiglia quello sanguee la calidita meglio se conseruanel
subiecto denso e grosso :

Ne la concauitadi questouentriculocirca la suaradiceli sonodui orificii :

uno si e lorificio de una artharia chiamata artharia adorti per che inmediate

ha originedal core e per che e principio de la origine de tute le altre : per
laqualeartharia mandael coreel spirito generatea tuti i membri: et etiam
el sanguemolto suttile insiemecum el spirito e questofa quando el core se
constringc: Onde nel principio di questoorificio li sonotri hostioli liquali
in tuto se chiudeno da la parte dif uori a quella dentro: e se se apreno da

la partedentroa la parte difuori e questo[folio 22 recto]orificio e molto
profundo.

Laltro orificio si e de lartharia uenale laquale transporta laiere dal polmonea refrigerare el core e transporta i uapori caldi dal core al polmone como
e stato dicto disopra : Et in questo orificio li sono doi hostioli che non se
chiudenoaltuto : Et sono molto eleuati acio che se apogiono melglio a la
spondadel core quando el manda el spirito : Questesono mirabile opere de
la natura como anche mirabile opera fu nel uentriculo niezo del core per che
questouentriculo non ha una concauita ma piu lequale sono picole ina larghe
e piu ncla drita parte che la sinistra : E questo fece la natura acio chel

sangueche ua dal drito uentriculo al sinistro per conuertersi in spirito
continuamente se uegna suttigliando per quelle concauita.
Et per questo tu poi uedere che dal core nascono quatro cose cio e lartharia

chiamata

adhorti:

Laltra

si e la uena

chilis

: la terza

si e la uena

artharialc: e la quarta si e artharia uenale.

Anchc uederainel core ccrte parte pelliculare & in modo de auricule o uero
orechiette apte a dillatarsi e constringersi facte da la natura acio che quando

nel core so genera molto sangue o molto spirito se potesse el core dilatare

a contenirequeliosangueo quellospirito multiplicato et ancheseconstrinza
quandonon glie tanta habundantia di sangueo de spirito.
E qui adimanda Galieno [folio 22 verso] per che non fece la natura el

coresi grandechepotessecontinereognemultitudine di sanguee de spirito
senzaquilli adittamenti di quelle pellicule. RispondeGalieno che questo

fu: primapercheel coreseria stato tropo grande: et consequenter
tropo
ponderoso
: Secundarioper chenon segenerandosempremolta quantita de
sangueo de spirito sel core fussestato tropo grandeper la piu parte de le

upltela concauitadel core seriastata uacua: ma questetale auriculeso
dillatanonelo aduenimento
del sangueo del spirito e cusisestringonone la
paucita soa.

Questocorec circumdatoda uno panniculoduro neruosoo ueropcilicu-

larefactoin mododeunacassetta
nelqualee postoel corecomoin unosuo
tabernaculo
a diffensarlo
da le coseoccurrente
: Et e questacapsulamolto
dilatataaciochelcorenela suadillatationeemouimento
nonfusseagrauato
da essa: Et etiamfecela natura questacapsulaacioche continesse
una
certaaquositarorida de laquale se bagnasseet humetasseel core acio che

perel suocontinuemouimentonon sesichasse
: Ondequandoquestaaqua

chee ne la capsuladel core sie desiccataetiam sedesiccaessocuore et conse-

quentersedemacrae desiccatuto el corpo.
189?
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Capitulumquartumdeanothomia
triumpanniculorum
interiorum
scilicetmediastine,
pleure,& diafragmatis.
[folio23recto]Tri sonoli panniculiinterioridiquestodomiciliodelcore:
Unochesechiamamediastino
chediuidela concauita
del pectopermezo

cio e la partedinanzida la partededrietoet consequenter
diuideel polmone
per mezo : e questo panniculo non e neruoso ne anche e ueramente uno

continuo comoli altri paniculi: e questoha facto la natura per alcune
utilita : prima acio che se una parte del polmonereceuesse
nocumentodi

qualchi superfluihumuri che se agregasseno
in quella non peruegnhse
el

nocumento e non regurgitassequella materia a laltra parte; Secundario
acio che tenessesuspesoe ligato el polmone al pecto.
El secondopanniculo chiamato pleura e uno panniculo duro e neruoso

e molto grande: el quale copretute le costeda la parte dentro : imperoha

colligantia cum tuti li membri liquali se contengono ne la concauita del
pecto e questo panniculo fece la natura acio che cuprisse tuti quilli membri

a suatutela; et acio cheli paniculi dili membrituti del pectohauesseno
prin-

cipio et origine da quello.
El terzo panniculo sechiama Diafragma e da Aristotile e chiamatodiazona
per che e como una cintura che cinge per mezo: Questo panniculo e mus-

culoso cio e carnoso e neruoso et e situato ne la fine del pecto e de le coste
e ne la parte dinanzi quanto a la parte sua [folio 23 verso] carnosae continuato cum le carthilagine de le coste mendose, e ne la parte posteriore
e continuato cum la duodecima spondile doue sono le rene : De le coste e di
li spondili poi noi diremo.

La utilita de questo panniculo prima fu acio chel seperasseli membri
spirituali da li membri naturali cio e el secondodomicilio dal terzo acio che
li fumi leuati da le feze non peruegniseno a li membri spirituali:

Secundario

per che ha a mouere el pulmone al mouimento de lo hanelito : e questo
panniculo benche cingha per mezo oblique tamen et non ex directo: e la
cagione di questa obliquita sie che da questo panniculo insierne cum el
myrach del quale poi noi diremo se comprimino le feze che sono ne
lintestini

ne Ihora de la egestione como se fusseno tra doe asse de uno

torchio : E quanto a la parte meza di questo panniculo laquale e neruosa
e panniculosae colligato cum el pulmone per darli el mouimento comoe stato
dicto mediante i nerui quali uengono ad esso dal cerebro e da la nucha e per

questoapparela cagionede la diuersita de el Diafragmae de li altri musculi
per che li altri musculi nel luochodouesecongiongenocum el membroquale
debeno mouere sono como corde e ne li altri luochi sono carnosi per che sono

facti principaliter a mouerele osse: ma nel diafragma e tuto el contrarioper

chefu instituito principalmente[folio 24recto] a mouereel pulmonee nonle
ossa,e per questoappare chel diafragmasie rotondo cum una certalongitudine

e che la sua substantia

e musculosa

e cordosa e che le utilitade

sue

sono tre : Prima acio che sia principio del moto de lo hanelito : Secundoacio
che diuida tra membri spirituali e naturali: Tertio acio che aiuti el mirach
ad expellere le superfluita quale sono ne lintestini.

Capitulumquintumdeanothomiapectorissentoraciscontinentis
membra spiritualia.
Dicto di li membri chesonocontenuti dentro dal pecto : poniamoadesso

la anothomiade essopecto: e disoprahabiamodicto cheglie uno paniculo

chiamato
pleuraqualecopretutelecostedalapartedi dentro: Dapoiquello
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panniculo
tu uederai
le ossale qualesonodi doemaniere
cioe le costee li

epondilichesonocomosponde
doueseapogiano
le costelequalesonododece
da ciascunolato cio e septeueree cinquemendose: Le costeueresonocon-

tinuatecumli spondilia coprireet perficereel pecto: ma le mendose
non :
et una costanon attinge laltra ne la extremitaacio che megliose possa
dilatare e constringereel pecto : Li spondili sonosepteche se coniungono

cumle septecosteueremediantecertecartilaginelequalesonotra luno e

laltro : e da questecarthilaginecum le sueossa[folio 24verso]se compone
unomembrochiamatola furcula del pectofacta a mododeuna furcula bifurchata; e nela extremita suali e una certa carthilaginefacta a modo de uno
scuto a custodirela bochadel stomaco e chiamasiporno granato: Da li
lati de le coste mendose sono certe carthilagine.

Dapoiuenendoa le partedefuora: sonoalcunimusculidi li qualialcuni
sonoa dillatareel pectoe sonodui musculidelDiafragmaposti ne le parte
inferioredel pecto: et hanoa dillatare el Diafragmaet consequenterel pecto

nela parteinferioredouee una grandespaciosita: Item li sonodui altri

musculiliquali sononel collo et hano a dillatare la concauitasuperioredel
pectola qualee picola. Item sonoaltri musculine la schinadouee la origine
de le coste, e comenzanoapressola origine de la prima costa: Item sono
molti altri musculi picoli liquali cum difficulta se possono uedere ne la
anothomia : e tuti quisti musculi predicti sono solo a dillatare,

Alcuni altri musculi sono a dilatare e constringere e sono situati tra le
coste perchetra ciascune doe coste li sono doi musculi di liquali uno ha li
uili latitudinal! a dillatare, e laltro ha li uili transuersali a constringere.

Oltra questi musculi appare la pinguedine le mamille e la cute : La cute
e la pinguedinee asai manifesta [folio 25 recto] impero solo noi direme de la
anothomia

de le mamille

e haueremo

fornito

la anothomia

del secondo

domi-

cilio e del secondomembro principale.

Capitulum sextumde anothomia mamillarum et de utilitatibus earum.
La figura de le mamille si e in modo de una Qucharotonda per che bisognaua esserecapace del sangue che se ha a conuertere in lacte e la figura
rotonda e piu capace cha le altre : et etiam per che le mamille sono como
scutodel core impero doueanohauereuna figura piu securada li nocumenti:
e questa tale figura e la rotonda.

Le mamille hebbenodoi capi picoli acio che la creaturapotessesuciare
el lacte: E la substantiasuasi e certecarneglandosele qualede sua natura
sonofrigide acio che el sanguedouenti bianchoin essee questonon se fa
senonper infrigidatione del dicto sangue.

La quantita de le mamille ne la dona e magioreche nel maschioper che
bisognaua
generareel lacte ne la donae non nel maschio. Et etiam essendo

la feminapiu frigida chelmaschiobisognoesseremagiorele mamillein esse
acio chefacessenomagiorereuerberationedel caldo al core et per questa
reuerberatione

lo fortifficaseno.

Le mamille ne Ihuomo forno facte due como in tuti

li altri aniniali

che

generanouna o doe creature : ma ne [folio 25 verso] glialtri animali che
generanopiu figlioli sono facte piu mamille.

NeIhuomofornosituatenelpectoe neli altri animalineluentre: e questo

fu permoltecasone
: La primasecondo
Galienoe chelsangue
del qualese

generael lactedebaessereben digestoimperobisognoesserepropinqueal
coreneIhuomoperla cui ealiditaquellosanguefussemegliodigesto: mane

li altri animalimoltaquantitadetale sangue
superfluo
ua a conuertirse
in
corni o in altri

membri.
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Laseconda
cagione
asegna
Aristotile
cheli altri animali
hanolegainbe

dinanzimoltostretteet imperohanoel pectomoltostretto: ma ne Ihuomo

el
pectoe amplo: ondenonpotetela naturasituarele mamillene glialtri
animali como ne Ihuomo.

La terzacagione
si e chelcoredeIhuomohebbebisogno
deessere
piu
deffensato
cheel coredeli altri animalili qualili hanopili disopraimpero
fecela naturale mamillecomodefensaculo
neIhuomo
chenonhapili inquelle
parte.

Le mamillehanocolligantiacumel coree cumel figatoperunacertauena
che ascendedal figato ad essemamille: ha etiam dio colligantiacumla
niatricemediantecerteuenecheuengonoda la matricead essee procedeno

quelleuenetortuoseaciochecontinuamente
seasuttiglieel sangue
e meglio
se digesta a conuertirse in lacte.

[folio 26 recto] Tractatustertius de anothomiatertii membriprincipalis scilicetepatiset eidemdeseruientibus:capitulumprimum
de anothomia

stomaci.

Veduto de doi membri principal! et di li suoi ministri et etiam de li suoi
domicilii vediamo mo la anothomia de doi altri membri principali cio e
figato e testiculi et di li membri che sono suoi ministri et etiam de li suoi

domicilii: E noi determinaremo de tuti dui quisti inquesto tractato per che
li membri che deseruenoa la generatione non hanno distincto domicilio da li
membri nutritiui : E questo domicilio coinenza dal porno granato che copre
la bocha del stomaco del quale habiamo dicto e dura per insino al petenechio
inclusiue includendoli la uirga e li testiculi: et questoe quanto per lo longo,ma
quanto per el largo dura da uno fiancho a laltro e per el profondo dura da la

cute de lombelico che copre el corpo dinanzi dale coste ingioso per insino
a laschina

de drieto

:

Inquesto domicilio li sono contenuti di molti membri cio e storuaco,

intestini, figato, fele, milza misinterii, girbo, rognoni, vesica, testiculi, vasi

spermatici,matricene la femina, e la uirga ne Ihuomode liquali membrisolo
dui sono principali cio e el figato et li testiculi secondoGalieno, o uasi spermatici

secondo Aristotile.

Noi adoncha sequitaremo secondoel nostro ordine consuetocomentiando
a li membri superior! e descendendoa linferiori. Comentiaremo [folio 26
verso] adoncha dal stomaco e dal meri che e uia del cibo ad esso stomaco,

E noi habiamo dicto di sopra che como la cana del pulmone era conductode
laiere cusi el meri era conducto del cibo e del poto : E che la bochade la
cana del pulmone e la bocha del meri erano congionte insiemeper la rasone
iue dicta.

La sustantia di questo meri sie pelliculare e molle como la canadel

pulmonee pellicularee carthilaginosae bisognochel meri fussemolleacio
potessedilatarsi quando Ihuomopiglia tropo cibo,et anchequestomerinon

staapertacomofa la canadelpulmone
maperla suamollitieunapartecade
sopra laltra.

La substantiadel meri e compostade doetuniche una intrinsechacheha
certi uili o neruetti longitudinale chesonofacti ad atrahereel cibo : e laltra

sie exteriorene laqualesonouili latitudinali facti ad expellerequelloche
e stato atratto da la tunichainteriore: benchela primatunichasiepiu principale che la seconda.

La quantitadel meri e magiorechenon e la quantitade la canadel
pulmoneper cheel meri ua piu longochenonfa essacana: Ondeel men
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uaperinsinoal diafragma
e desottoda essosecontinuacumla bochadel
stomaco onde el stomaco e incontinent! sotto el diafragma : Et anche el

merie magiorein larghezaperchehaueaa passare
peressocosapiu grosache
non e [folio 27 recto] laiere.

Questoetiam Meri e postopiu nel profondouersole parte posteriorecio e

uerso la schina doue ua a ritrouare la bocha del stomaco laquale bocha e

uersole parte posteriore: per chela bochadel stomacoe ligata ala schina
ex directoin el principiode la sualigatura cio e a la decimaterza spondile
sotto el diafragma: el quelesetermina ala duodecimaspondilee poi consequenterprocedeel stomacoaligandosiali spondili de le rene.
Questostomacosie cella del cibo et e quasi in mezode tuto el corpo conio

e stato dicto del core : per che essendo
cornolauezodoue seha a cocereel
cibo bisognoesserein mezoacio chel receuesse
calore da tute le parte e da
tuti li membricircumstanti : et non fu postoel stomacoapressode la bocha

perla rasonedicta : Tu uederaiadonchael stomacohaueresoprasi el core
e el diafragmae desottoel misinterio e lintestini: da la parte dritta el figato
el quale lo abraza cum cinque sue penole: da la parte sinistra la milza
laqualeli rendecaloremediantele sueartharie : da la parte dinanzi ha una
rethe chiamata el Girbo : da la parte de drieto li musculi de la schina e una
uenagrande e una artharia che passaper la schina como poi se uedera : da
tuti quisti membri receuecalore el stomacoacio che coza bene el cibo.
E ben chel stomacosia situato sopra de la Schina niente di meno la parte
suasuperiore decima al [folio 27 verso] lato stancho, e la parte inferiore al
lato drito : e questo fu per che ne la parte dritta li e el figato molto eleuato
ne le parte superiore,e la milza ne la parte stancha e piu de pressa: impero
la parte superiore del stomaco non se potete locare ne la parte dritta per che
el figato occupaua quello luocho ma ben se potete locare ne la sinistra cio

e disopra dala milza doue li era uacuita Item per che disotto dal figato li
sono glintestini suttili e gracili liquali occupano pocho luocho et iue remane

una grande concauita impero fu locata la parte inferiore del stomaco iue
a reimpire quella concauita : Et per che etiam ne la parte stancha disotto da
la milza apressede le rene glie uno intestino molto grosso chiamato colon
el quale occupa uno grande luocho impero non se potete locare dicta parte
inferiore nel lato stancho.

Una altra cagioneper laquale el stomaconon fu posto a pressode la

bochae percheapressode la bocha bisognorno esserei membri de lo hanelito

ad atraherelaiere : Et ancheper che el bisognauache glintestini fusseno
continuati cum el stomaco, e bisognaua che glintestini fusseno disotto dal
diafragma.

Et perquestoapparecheper moltecagioneel stomacnonfu locatoper
el dritto maperlo stortoe perlo obliquo: la primasi e gia dicta acioreimpissela uacuitade la parte dritta e stancha: La secondaper cheessendo
Ihuomode statura dritta non retigniria beneel cibo [folio 28 recto] ma
subitouscirebefuori per la bochadisotto : La terza cagioneper che bisognauachel stomacoreceuesse
da la milza quanto a la bochasuperioreIhumoremelenconicoa darli lapetito : et quanto a la bochadisotto bisonoche

receuesse
Ihumorecollerico dal figato: et impero bisognoche la bocha
superiore del etomaco fusse dal lato stanco doue e la milza e la bocha inferiore

fussedallato dritto douee el figato.

E perquestoapparechelstomaco
ha colligantiacumla milzaper certe

nene
cheportanoIhumoremelenconico
adesso:et hasimilitercolligantiacum

el figatopermoltealtreuenecheli portanoel nutrimentodalfigato: et ha
colligantia
cumel coremediante
unagrandearthariachee postasottoesso:
et ha colligantiacumel cerebromedianteunocertoneruoel qualeua ala
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bocha
delstomaco
et iuesesparge
ediuidese
circala superiore
partedeesso
stomaco.

La figuradelstomaco
fu rotondaaciochefussepiu tuta dali nocumenti
extrinseciet acioanchechefussepiu capace
perchebisognaua
continere
di
moltocibo: Ma nonfu perfectamente
rotondaper la rasonedictaperche
bisognaua
cheunapartedeclinasse
al latodrittoe laltraal latostanco
impero

e di figuraarcualein mododeunacucharitorta e fu moltograndeel stomaco
acio potessereceueregrande quantita de cibo.

El stomacoe compostode duetuniche: Una interiorelaqualee neruosa

e laltra [folio28verso]exteriore
e carnosa
: Et la primatunicaneruosa
epiu
grossae spessache la secondaper che hauea a tochare el cibo acio che non

receuessenocumentoda essoe per che se potessedilatare e constringere

secondoel bisognode la quantita del cibo : ma la tunichaexteriorefu piu

suttile ondee da notare che la tunicha interiore bisognoessereneruosaper
molte rasone: prima per che in essa& de esserelapetito e el sentimentoe non
e dubio che meglio se sente la cosaquando senzamezoocorre al sentimento:
ma la exteriore f u carnosaf acta a digerire et alterare el cibo : la alterationee
digestione se puo ben fare per mezo e non occorrendo in mediate a la cosa:

Questa tunicha adoncha exteriore e piu suttile che la interiore per che
e aiutata dai mernbri circumstanti a digerere: non bisogno essereadoncha
tropo

grossa.

La tunicha interiore e deputata ad atrahere el cibo et a retignirlo debito
tempo per insino che se digestisse : impero ha alcuni uili longitudinal! ne la
superficie interiore mediante li quali atrahe a se el cibo : e ne la superficie
exteriore ha alcuni uili transuersali per liquali ritiene el cibo Et la tunicha
exteriore ha a digerire el cibo et consequenter ha ad expelerlo quando e

digesto : impero in essacerti uili latitudinali sono posti per liquali ha ad
expellere el cibo digesto :

La bocha del stomaco superiore e piu lata che non e la inferiore per che
[folio 29 recto] per la bocha disopra hauea intrare el cibo grossoindigestoe

per la bochadisotto haueauscireel cibo suttile e digesto: E quisti doi orificii
non sono facti molto eminenti ma la parte inferiore del stomacoe piu disotto
che la bocha inferiore acio chel cibo se retegna et similiter la parte superiore

del stomacoe piu eminentee piu insusochenon e la bochasuperioreacioche
essendoel stomacopieno de cibo inclinandosiIhuornocum la bochain giu
non ritornasse

el cibo fuora.

Doe adoncha sono le utilita del stomaco : Una ad appetere el cibo ne-

cessarioper tuto el corpo : e questo fa per la tunicha neruosainteriore
e laltra e a digerere el cibo e questo fa per la tunica exteriore carnosa.

Capitulum secundumtractatus tertii de anothomiaintestinorumet
misinterii.

Dapoi il stomacoli sequitanoglintestini li quali sonosei reuoluticioe

tri Biittili e tri grossiet non fu ne Ihuomo uno solo intestinorecto ma furno

piu e circumuolutiacio chel cibo longotempo se continesse
nel stomaco
et
intestini per che se cusi non fussebisogneriacheIhuomofussein continua

asumptione
de cibo,et in continuaegestione
e seriastatoIhuomomolto
occupato
in taleuile operationeEt ancheselfussestatounosolointestino
rectonon seriastatotuto el cibo da ciascuna
partede lo [folio 29verso]

intestino toco et consequenter
non seria stato exsiccatatuta Ihumiditade
del cibo : Acio adonchatuta la humiditadel cibosia desiccata
et atrattaal

figatoe chenienteo pochanonrimanga
nelefeze: Furnofactipiuintestin
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circumuoluti: El primo adonchaintestinoe chiamatoduodenoet e suttile
e chiamasiduodenoperchee longo quanto e dodice uolte el dito grossodi

quellotale: Et in questointestinoli entrael cibocomoe digesto
nelstomaco
perla bochadesottodeessostomaco
chiamataportonariao ueropylerum
cumla qualese continuaquestointestinoduodeno. Digestoandonchael
cibo nel stomacose apre questoportonario e mandala uirtu expulsiuadel

stomacoquestotale cibo ne lo intestinoduodeno: A questointestino ua

uno canale o uero condutto dal fele per el quale se porta la collera ad esso

intestino. Da poi questo intestino li sequitan uno altro intestino suttile
chiamatoieiuno perchee la piu parte del tempo uacuoper doe ragione:
Prima per che e dritto e non inuoluto : La secondaper che una grande
multitudine de collerapura uienead essoper quello medesimocondutto che
ua al duodeno : e questa collera mordica lo intestino e fa descenderegioso
el cibo.

Dapoi sequitael terzo intestino suttile chiamatoileon per che e situato
circagli ilii id est li fianchi: Ondein questointestino glie uiene el dolore
iliaco cio e dolore de fianco e questo [folio 30 recto] intestino hebbe molte
inuolutkme,et anche ad essoperuengonode molte uene picole dal figato chiamate mesaraiche : E questo fece la natura acio che el figato atrahesse la

humorosita dal cibo per quelle uene, onde a questo intestino li peruengono

piu uenemesaraichechenesunodi li altri.

Dapoi questi tri intestini sutili sucedenoli grossi: E questo fu facto per
che quanto el cibo uiene piu descendendotanto piu douentano dure le feze
e piu grosseimpero bisogno che glintestini inferiori fusseno piu ampli che
li superiori.
El primo adoncha intestino grosso che sequita ali suttili si e chiamato

monoculo,non per che habia solo uno oreficio per che questo seria impossibile anzi ne ha doi como li altri uno per elquale atrahe el cibo e laltro per
elquale expelle : ma per che quisti doi oreficii inquesto intestino sono uno

a pressodelaltro como coiuncti e non dispartiti comone glialtri impereappare
hauere solo uno oreficio, onde per questo monoculo e chiamato : Et anche
chiamato sacco per che pende la sua concauita como un sacco stando li suoi

orificii de sopra : Questointestino e situato ne la parte dritta apressolancha
e disotto dal rognonedritto. E fu facto acio cheretinesseel cibo an^i lo reuerberase a li intestini superiori e prohibisse che non descendesseacio che in

quiili intestini se esuccassedal figato la sua humidita como e stato dicto.
Da poi questo intestino sequita laltro grosso [folio 30 verso] chiamato
colonper che ha piu colli o uero cellule ne lequale el stercho recceuela sua

forma.

Questointestino ha de molte inuolutiqne circa el rognon stanchoe poi
ascende
e coprela milza e poi se declinaa la parte dritta uendopiu uerso
le parte exteriore e copre el stomaco.

E per questoapparela cagioneper chefu locato sopradel stomacoe de
sopratuti li altri intestini: questofu per cheerapiu ignobilede lialtri, e como
membropiu ignobile fu posto uersole parte exteriore et ancheper che le

fezese induranoin essoacio che hauessequalchehumidita dal girbo del
qualepoi noi uederemo.Laltra cagionede cio e cheessendoquestointestino

factoa continereet expellerele fezema piu ad expelereimperobisognaua
adessouenirepiu collerachehauesse
a stimularela uirtu expulsiuapiu che
neglialtri: imperosopradi quello ne la parte dritta una penuladel figato
douee alligatala cestadel felecomoappareal sentimento: e questofu che
desoprade questointestini li peruenisse
la colleraoltra quellache ua a la
suaconcauita como etiam ua a le concauita de glialtri intestini.

La substantiadi questointestino e grossae sollida facta cusi per la
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uentositagrandechesegenerain essolaqualefa dolorefortissimochiamato

dolorecollico: Et in questointestinosegenerano
certi uermilongi[folio
31 recto] et altre manerie de uermi chiamati lombrici.

Da poi e lultimo intestinochiamatointestinodritto de el qualela ex-

tremita et oreficio inferiore se chiama ano o uero culo: e uaseneuerso el

fianchostanchodouepoi comenzalo intestinocolonpredicto. In questo
intestinorectoli sonounagrandemoltitudinedeuenemeserayce
cheuengono
a eugare se qualche humidita fusse rimasta ne le feze.

Quisti sonoadonchali sei intestini liquali sonoalligati a la schinainediante uno certo membrochiamatomisinterioo uerointriglio quasiinteriora
tenens che non solo glintestini ma tute le uisceresonoalligatc per questo
interiglio ala schina et impero questomembrofu compostode uene,corde,
panniculi, e ligamenti acio potesseligare li predicti membri: Et e etiam e
composto de una sustantia seposae pingue acio che li membri duri comosono
li spondili non se congiongesseno senza mezo cum li membri molli cio e cum
li intestini

e le altre

uiscere acio che el molle non receuesse nocumento

dal

duro. Le altre uacuita di questo membro sono reimpite de certe sustantie
glandose,facte etiam acio che sustentino le uene meseraicheche sonodisperse
in questo membro : et forse che sono facte etiam a generare la humidita che

humetti la feze de glintestini acio che piu tosto lubrichi : et impero uedemo
che mangiando cibi duri [folio 31 verso] niente dimeno quello che nesceper
egestione e liquid o.

Capitulum tertium de anothomia epalis quod esl tertium membrum
principale : et de uenis orientibus ab eo.
Vediamo mo del terzo membro principale situato in questo palazo et

e el figato alquale deseuenotuti li altri membri che sono posti quiue. El
figato naturalmente e situato sotto el diafragma et non sotto le costeuere,
ma una parte de essosta sotto le parte mendose: benchene Ihuomo morto
appara esserelocato tuto sotto le coste,e questoe per cheli membri spirituali
ne Ihumo morto sono molto anihilati et el figato ua a reimpire le uacuita
derelicte : impero quando tu fai la anothomia tu dei eleuare el corpo morte

e tirare in gioso el figato acio chel uada al suo luocho naturale.
La quantita del figato fu molto granda ne Ihuomo per che e molto sanguineo e de natura calda e humida.
El figato sie compostode certe uene diuise e dispersein modo deunarethe
et le uacuita suereimpisseuna certa carne rossache e comosanguecoagulate:

Et per questeuene se si sparzeel cibo digestonel stomacochiamatochile

cio facto in modo de suco dorzo che cusi douenta nel stomaco,e questofu
facto acio che se diuidesse in parte picole che tuto el figato potessetochare
tuto quello chilo acio che meglio lo conuertissein sangue: Ma nel stomaco
non sono tal uene done se hauessea receuereel cibo ma solo [folio 32recto]
li fece una concauita per che li cibi che se pigliano sono molto grossichenon

harebonopotuto penetrareper dicte uene. Questadecocioneche se fa

nel figato a conuertereel chilein sanguepiu secompissene la parte superiore
:

et imperoquella parte e piu solidae dura: Hebbeel figatocinquepenule
benche ne Ihuomo non siano sempre diuise che se possano uedere.

Questofigatoha doepartecio e la partegibosae la parteconcaua,
et ha

colligantia cum el core per una certa uena che nascedal suogibo e uasene
al core,et e chiamatauenachilis : Et etiam ha colligantia cum el diafragma

alqualestasuspense
Et similitera li spondilidela schinaalaqualee alligato
medianteun certopaniculo: Ondeha dui panniculiunochelsuspende
e liga
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al diafragmae ala schinae laltre chelcopree selcircunda. Dala gibpsita
suanascela uenachilis laquale porta el sangueal core de laqualehabiamo

giadicto. E dala partesuaconcauanenasceunaltrachiamataportao uero
uenaconcauae questauenaha cinquerami: cusicomosonocinquepenule
delfigatone le qualeentranoquisti cinquerami E poi quandoescono
f uora
del figato sonoda poi otto de lequaledoe sonomolte picole che male se

possono
discernere
masile altresei: Delequaleunauaaladextrapartedel
stomaco a nutrire la tunicha sua exteriore et maxime la parte inferiore :

Laltra uena ua a la milza et e asai grande de laquale nel mezo del [folio 32

verso]suo transito nasceun ramo che descendegioso a nutrire lintriglio

eportaliel sanguepiu aquoso: Da poi quandoquestauenasaproximaa la

milzanasceun altro ramo el qualeua a nutrire la parte sinistra inferiore del
stomacoda poi sucedepiu oltra e uaseneala concauita de la milza et iue

se diuide in doi rami cio e inferiore e superiore : linferiore ramo descende

giosoa nutrire el girbo quantoala parte suasinistra : el ramo superiorepassa
per le concauitade la milza e diuidise in doi altri rami di liquali uno ua a
nutrire la parte superiore sinistra del stomaco, Laltro ua circa la bocha

superioredel stomacoa portarli Ihumoremelenconicho
per incitarelo apetito :
Laltro ramo che rimane

ua a la milza anutricarla.

La terza uena di queste sei sene ua al lato stancho e uaseno alo intestino
recto a sucare se qualche humidita uiuatiua fusse rimasta ne le feze.
La quarta uena se ne ua a la superiore parte dritta del stomaco per
nutrirla: La quinta usena ha doe parte una ua a nutrire la dritta parte del

girbo, laltra parte sene ua alo intestino colon a sncarequello che e rimasto ne
le feze de humidita et anche a nutrirlo : et impero el girbo molto se congionge cum lo intestine colon ne la parte dritta : La sexta uena sene ua alo
intestino

ieiuno

et a lialtri

intestini

suttili

a sucarli

e nutrirli.

La figura del figato debba [folio 33 recto] esserelunare in modo de una

luna quando e piu che meza. Questo membro ha quatro uirtu una atratiua per la quale atrahe el chilo a se : La secondaretentiua per laquale lo
ritiene debito tempo acio che la terza uirtu che e digestiua lo conuerta in
sangue: La quarta uirtu e expulsiua per laquale manda el sangue a tuti
i membri a nutricarli : et cum essosanguemanda anche el spirito nutritiuo
el quale segenerain essofigato.

Capitulumquartum. Tractatus tertii de anothomiachistisfellis.
El fele si ha uno uase como una cista doue se contiene Ihumore collerico et

e apicataa la mezapenula del figato acio che depuri el sangueda Ihumore

collerico: e fu situato nel concauoe non nel gibo acio chepiu facilmente
potessemandare la colera aglintestini a incitare la uirtu expulsiua che
mandi fuora le feze.

Et hadoeparte cio e el collo cheporta la collerae la uesicachelacontiene:

El colloa certadistantiarimaneuno : E dapoisediuidein doi rami unoua
amezodel figato ad attrahere la collera da esso Laltro ramo descende alo

intestino duodeno et questo se diuide anche in doi altri rami uno ua al

fondodelstomaco
a confortare
la digestione
e questoramoe picoloper che
non bisognaua[folio 33 verso] andaretropo collera al stomacoper non

incitaretropo la uirtu expulsiuadel stomaco
ad expellere,
ma soloa confortarecomoe statodicto: Et imperoquilli chehanoquestoramemolto
grandesonochiamati da medici infelici imperoche sempre& al continue
regurgita su al stomaco la collera :

E perquestoapparechequestomembroha colligantiacumel stomaco,

intestinie figato e chel se nutrisse per certe ueneet artharie cheuadenoad
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essocioe a la suaconcauita
: et anche
peniengono
a lui alcunineruiadarli
el sentimento: Ondeha anchecolligantiacumel coree cumel cerebro.

Questomembrosi e di figuraoblonga
cumunacertarotonditae la sua
substantiae pcllicularecio e in modode unapelliculafactaperle utilita
sopradicte.

Capitulum quintum de anothomiaspleniset de eius uiuamentis.
Dal lato stancosotto le costemendose
li e la milzalaqualecumel suo
concauoal lato del stomacostancoseglie apozia: E quantoala partesua

gibosa e alligata ala Schina et al panniculo dicto siphacmediantealeuni
panniculi sutili

Et non fu postacusi insu o ueroin luochoalto comoel figatomapiu

ingioso: Et e di figura quadrangulareper che ha areimpire la concauita
sinistra circumstante del stomacoche e di tale figura : ma e piu grossane
la parte disopra et e piu sutile ne la parte inferiore a modode una lingua.
E questo [folio 34recto] membro e compostodc una certe carne spongiosa
acio che meglio receua Ihumore grosso melenconico alquale finalmente e ordi-

nata, Et anclio e cornposta di uene et artharie molte, & de uno paniculo che
linuolge Onde appare che la milza ha colligantia cum el figato, lintriglio,
girbo, & cum el stomaco, cum le coste e cum el diafragma, et ha anche
colligantia cum el core mediante certe artharie che uengono ad esseacio
chel sanguc grossomelenconicoper el calore di queste artharie se suttigliasse
e digerisse : Et anche acio che riscaldasse la sinistra parte del stomaco a

laquale lui sc apogia.
Fu facto questo membro per molte utilita : Prima acio chel mondificasse
el sanguc da Ihumore melenconico el quale atrahe asi : Secondofu facto
a contra operare ala calidita del core e del figato : Tertio acio che excitasse

lo appetito transmitendo Ihumore melenconico a la bocha de essostomaco.

Capitulum tsextumde anothomiagirbi sine rethis'cooperientis
stomacum

& intestina.

Appare uno certo panniculo chianiato el Girbo o uero la rethe el quale
copre el stomaco da la parte dinanzi : e ne Ihuomo tuti glintestini: e
non ne lialtri animali: E questo fu facto ne Ihuomo per che tra glialtri
animali de equale quantita la uirtu digestiua piu debile ne Ihuomo: et

etiam per che glintestini suoi per la suttilita de la cute sonopiu dispositi
a [folio 34 verso] receuereli nocumenti exteriori: Et impero apparela
utilita di questomembroper la qualef u principalmentefacto : et e aciochel

confortasse
la uirtu digestiuanel stomacoe de glintestinireuerberando
el
caldo naturale

ad essi:

Onde narro Galieno de uno che fu uulnerato e

cauato li f u el girbo e da poi che fu guarito non potete mai ben padire.

Et impero bisognoche fussecompostodi tre sustantiecio e prima

de doi panniculi subtili acio che continesseglialtri membri et etiam per

che doueaessereligiero e che sepotessedilatare: et anchefu spesso
acio
chereuerberasse
piu la calidita ali membripredict!: Secundo
e composto

de una assungia
seposa
la qualehauesse
ariscaldare
essendo
la naturade
lasongiamolto propinquaal caldo: Tertio e composto
di certeartharie
e uene lequale molto riscaldano.

Et perquestoapparechelgirboha colligantiacumel stomaco
cum1

milzae cumglintestini,
Et maxime
cumlo intestino
coloncumliqualilui

si terminacooperendoli:
Et etiaha colligantiacumli membrida liquali
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ha engine: ondenasceda uno certo panniculocarnosoda la schinatra
el diafragmaper che a questopanniculoseglieterminanodo extremita
delpanniculochiamatosiphacdel qualepoi noi diremo: Lequaleextremita
compogono
el girbo : Et etiam per che iue glie una uenagrandeet etiam
artharia [folio 35 recto] de lequaleapressoel stomaconasconocerte uene

et arthariepicolelequalecomponeno
el girbo : Ha etiamcolligantiacumlintriglio dal qualenascela suasongiaseposalaqualereimpiele sueuacuita.
Per insino adonchaqui habiamoueduto la anothomiadel girbo, del
stomaco,
deglintestini,delintriglio, delfigato,delfele,e dela milzaandiamo
mo a glialtri membri cli questa terza casa.

Capitulumseptimumdeanothomiamembrorumurine scilicet renum
& uesice et aliorum
Vediamo

la

anothomia

membrorum

dele rene.

Onde

deseruentium
tu

uederai

eis.

che da la uena

chilis che nasce dal gibo del figato se fa uno ramo grande che descende

gioeoa le parte inferiore,e quandoquestoramo e indritto de lerenesediuide
in doi altri rami di liquali uno ua al rognone dritto e laltro al rognone stanco
cio e a ie sue concauita e chiamase uene emulgente : E gliorificii di queste
doe uene non sono indritto uno dilaltro ma uno piu elto et e quello del

rognonedritto e laltro piu bassocio e quello che ua al rognone stanco: Et
questofu percheel rognone dritto si e piu de sopra per che el rognone dritto
e piu caldo cha el stanco, e de natura del caldo e distare disopra benche
a le uolte acada chel rognone stanco sia disopra al dritto et alhora el rognone
stanco uira esserepiu caldo che el dritto : ben che questo sia [folio 35 verso]
rare uolte.

Queste uene deportano la aquosita del sangue che e inutile al nutrimento del corpo a le rene et consequenter ala uesica : laquale esce poi
fuora per urina : E per che cum questa aquosita e mescolato anche del
sangue impero bisogno fare a la natura che el se colasse ne le rene in raodo

chel sangue mescolato cum questa aquosita rimanesse, e laquosita sola
pasasse
ala uesica : et impero se tu scindi el rogne ne la parte gibosa per lo

longoper insino ala concauitatu uederai uno panniculo como uno panno
raro per el quale puo passare la aquosita ma el sangue non impero quilli

chehanoaperto questopanniculo o uerocolatorio orinanosangue. E questo
panniculo si genera da la uena emulgente dicta laquale intrando ne la
concauitadel rognone se rariffica in modo de uno colatorio.

E bisognornoesseredui rognoni e non uno per che era rnolta quantita
daquositalaquale uno solo rognonenon haueria potuto atrahere sel non
fussestato molto grandee non se seria posutodebitamentesituare sel non
hauessefacto qualche eminentia in quello luoco che seria stato molte
deforme.

Quisti rognoni sonopicoli in comparationede li altri membri interior!
e sonode una figura alquanto rotonda acio che fussenocapaci di magiore
quantita, et etiam che fusse piu tuto da li nocumenti extrinseci; E furno

etiamalquantolonghi acio che li suoi oreficiicio e el superioredoueentra

[folio36 recto]laquositae loreficioinferioredoueescehaueseno
megliore
distintione
: a loreficiodi sottoseglicontinuauno porrochiamatoUritides
cioecheportala urinada le renea la uesica: Ondesonodui porri uritides
comosonodoi rognoni : Et in quisti rognoni ale uolte se generala preda

demolteharenuleper la calidita de le renela qualedesiccacerta huniidita

fleumaticha
laqualesegeneranel stomacoper indigestione,
e poi seneua
al figato,et tandemsene uienealerene,et iue perla caliditade esserene
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se conuertein harenuleet tandemseconuertein preda: laqualepoi si
discerne
dalapredagenerata
nela uesica
perchela predade le renee rossa
e quella de la uesicae biancha. Li homini adonchachehanofredo el stomaco

e
caldele renesonodispostialageneratione
dela predaet.rnaxime
hauendo
li meati de lurina stricti.
Leuate adonchale renee ueduti i porri uritides tu uederaicheterminano

al mezo de la uesicha e non forano la uesicha ex directo cum uno bucho

grande ma cum piu busitti picoli et obliqui facti tra una tunica e laltra

de la uesicao uerotra el cooptorioe la tunica e non uno indritto delaltro,
e questo fu acio che quando la uesicafusse piena de urina ritornassela

urina indrietoalerene,anzi quantola uesicae piu pienade urina tantopiu
se chiudeno

dicti

buchi.

La uesica e compostade doe tuniche quanto al suo fundo ma quanto

al [folio 36 verso] suo collo e composta de carne e musculo Item e composta de nerui e de uene e de artharie ad atrahere laquosita dale rene et
consequenterad expellerla fuora per la uena.

E per questo appareche tuti quisti membri dicti cioe ueneemulgente

rognoni porri uritides e la uesica sono facti de la natura a mondificare el
sangue che de nutrire el corpo de la predicta aquosita e mandarla fuora

per urina.
Et impero li rognoni furno de sustantia e carne dura acio non fusse
mordicata
uolte

et corrosa de lacuita

se mescola

cum

de lurina

e da alcuni

humori

acuti che niolte

essa urina.

Questi rognoni hebbeno dui paniculi uno che li copre e questo li da el
sentimento, e laltro chel liga e suspende a la schina et anche questo li da el

sentire : e ciascuno di questi doi paimiculi e composto de uno certo neruo
che nasceda la nucha de li spondili de la schina in luocho chiamato alchatirn
che e luocho a lo indritto de le rene et etiam e composto de uno certo ligamento che nasce da quilli medesimi spondili.

E per questo appare che hano colligantia cum el cerebro e la nucha et
cum la schina mediante li nerui di li predicti panniculi, et hanno colligantia
cum el core mediante

certe artharie

che nascono da lartharia

adorthi

e cum

el figato mediantele ueneemulgente,e [folio 37recto]cum la uesicamediante
li porri uritide liquali sono certi canili stricti per liquali passa la aquosita
urinale da le rene a la uesica como e stato dicto,

E questa uesica ha una

grande concauita laquale e neruosa et el suo collo e carnosoe musculosoacio

che quandobisognaIhuomoexpellala urina e quandobisognalui la ritengha
et congiongese
el collo de la uesicacum la uirga ne li maschii,nel qualecollo
insiemecum la uirga e uno bucho per loqualese urina: ma nele feminelextrimita del collo de lauesicase termina apressoa dua dita al oreficiode
uulua : et el collo de la uesicane li maschii e piu longo che ne le done.

E perquestoapparecheselseincidela uesicanelcollosepuoconsolidare

ma se si taglia nel fondo non si puo saldare,per che el collo e musculoso
e carnoso, et el fonde da la uesica e neruoso.

Et el collo de la uesica ne li homini ha tre tortuosita, ne le quale seritiene
lurina acio che facilmente non escafuori senzauolunta de Ihuomo ma ne le

femine non ha sino una tortuosita, et el collo ne le feminee piu largo che
ne li maschii : Et el fondo de la uesica e composto de doe tuniche comoe

statodicto,e la tunicainterioree doeuoltepiu grossachela exterioreperche
inmediate

tocha la urina.

A la uesicaperuengono
nerui da la nuchaet anchele ueneda la uena

chilis et etiam certe artharie da la artharia adhorthi. Et nel collo suoe solo

uno [folio 37verso]musculochecircundaessocollodel qualela utilitae a

retinerela urinasecondo
el bisognoe la uoluntadeIhuomo,E quandoIhuomo
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uoleurinarese relassaquellorausculo: et alhorali musculidel uentre de

liqualidiremoconstringeno
la uesica
emediante
la uirtuexpulsiua
mandano
fuora lurina.

Tractatusquartusde anothomiamembrorum
generationiscapitulum
primum, de anothomiamatriciset uasorumspermaticorum
in
mulieribus.

Veduto la anothoraia de tri membri principal! e signori li quaii cum li

vsoiministri sono producti da la natura a conseruarelo indiuiduo poniamo
adessola anothomiadel quarto membroprincipale el quale e facto a conseruarela spetie. Et bencheanchenoi non habiamo fornito la anothomia
del domioilio del terzo membro principale per che in uno medesimodomicilio

quasisonolocati dicti membricum li suoi ministri Diciamoadonchache
i membri de la generatione in alcune cose conuenenene li maschii e ne le

femine: prima quanto a la origine per nasconocirca le rene in questomodo
che li uasi che sono ne la parte sinistra e li uasi che sono ne la parte dritta
nasconodesoprade le rene, cio e le loro ueneda la uena chilis e le lore artharie
da lartharia adorthi Onde appare per questo che li uasi spermatici ne li

maschii e ne le femine sono decusi da el core e da el figato e questa e la
seconda conuenientia.

Ma fjtiam sono differenti per che ne le femine questi uasi se terminano a
la matrice [f ol. 38 recto] nel luocho exteriore doue sonoli loro te testiculo anzi
propriamentc parlando non sono ueramente testiculi como ne gli maschii
anzi sono como testiculi de lepore Onde fuora de la matrice se riuolgono
e se contcxeno e le concauita diquella texitura se reimpiseno di certe carne

minute glandose: E sono facti ne le femine acio che generino una certa
humidita saliuale laquale e cagione de la delectatione de cohito ne la feuiina.
Da poi quisti uasi spermatici penetrano la matrice per insino a la concauita e li suoi oreficii di quisti uasi ne la concauita de la matrice se chiamano

cotilidoni cio e legamenti per che mediante quilli sta ligata la creatura ala
matrice : e per questi oreficii uene el sangue mestruo ala femina : Et alcuni

di questi uasi peruengono a la bocha de la matrice a portar li la humidita
saliuale gia dicto : Et da queste uene ramificate nascono doe uene da ciascun

lato cio e una che penetra nel panniculo chiamato mirach et ascendenoper
hisina che peruengonoale mamille a deportare el sanguea quelle : Et nota
che quanto piu ascendenotanto piu se acostano a la cute di fuora : et sono

piumanifesto:manel mirachsonopiu ocultee questoe contrario ne la porcha

o altri animali che hano le mamille nel mirach : Queste uene nascono da la

matrice e se manifestano nel mirach doue sono poste le mamille.

E dapoi questeueneascendedal [folio 38 verso] profondodel pecto

indrito ai pornogranatouna certeuenalaqualeueneale mamille a cuocereel
sangueche se de conuertire in lacto e non appare senon una uena.

El luocho de la matrice e che le situata ne la concauita del luocho chiamato

alchatim,laqualeconcauitae circundatada certi spondilidela schinaper
insinoa la caudada la partede drieto, ma da la partedinanzie circundata
da la parte che se chiama petenechio: onde la matrice e locata inmediate

tra lo intestinorectoel qualee comocolcitrasuada la parteposterioree fra
la uesicada la parte dinanziet el collo de la uesicae piu eminentecha el
collode la matricebenchela concauitade la matricesia piu profondachela
concauitade la uesica: et la matrice e posta nel mezo precisotra el lato

dritto e el stance.

Questamatriceha colligantiaquasicum tuti li membrisuperi cio cum
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el coremediante
certearthariee cumel figatomediante
certeuene,e cum
el cerebromediantemolti nerui, e cum el stomacomediantenerui e uene: et

hacolligantiacumli membridi mezocioecumeldiafragma
le rene,etmirach:
per chemediantequistie alligataali predictiha maximecolligantiacumle
mamillecomoe statodicto : Ha etiamcolligantiacumli membriinferioricio
e cum la uesica mediante el suo collo : et e similiter cum lo intestino colon.

Et e alligataa le [folio 39recto]anchemediantealcuniligamentigrossi

e forti li quali apressode la matricesonolarghi e grossiet apresso
le anche
sono suttili comocorneche sononel capode glianimaliet imperosono
chiamati

corni de la matrice.

La figura sua e quadrangulare cum certa rotondita : et ha el collo inf eriore

longo et hebbequestafigura acio che megliose potesseno
distinguerele

cellule o uero cameretteche sonone la sua concauitae sonoseptetre ne la
parte dritta e tre ne la parte stanchae una ne la sumita o ueromezoe queste
celulesonocerteconcauitane la matrice ne lequaleel sperma cum el sangue
mestruo se possano continere et coagulare et consequenter alligarsi a li

oreficii

de le uene.

La quantita de la matrice fu mediocre secondola quantita de la uesica,
ma e magiore in una femina che in laltra per che la femina che fa figlioli ha
magiore matrice che la sterile et similiter la femina che e usa al cohito Iha
magiore che la uergene et similiter la matrice de la giouene e magiore che

quella de la puta e de la uechia e per altre cagione narrate da medici puo
essere questa diuersita.
La sua sustantia e neruosa e pelliculosa acio che se possa dillatare a continere la creatura : et e molto spessa e grossa.

Le parte exteriore de la matrice sono queste cio e li lati difuori aliquali
sono alligati li testiculi e anche sono li uasi seminarii e [folio 39 verso] le sue
come di liquali tuti habiamo dicto : et el suo collo del quale lextremita se
chiama uulua : e questo collo e longo quanto e uno palmo como e la uirga

de Ihuorno et e lato e dillatabile : et impero pelliculoso : Et ha le rugheo uero

crespein modo de sanguesugheacio che la uirga de Ihuomo nela confricatione del cohito se le induca tintalatione e consequenterdolceza: Et ne
lextremita di questa uulua sono doe pellicole che selieuano e cleprimenosopra
el dicto oreficio acio che prohibiscano lo introito de laiere o di qualche cosa
extrinsecha nel collo de la matrice o uero uesica como la uirga de Ihuoiao

e custodita da la pellicula del preputio.

E la bocha de la matrice e molto neruosa f acta in modo de una bocha de

uno cagnolonouamentenato o uero meglio a modo de una tench uechia:
et e ualata de uno uele suttile ne le uergenee ne le uiolate se rompe et impero
se sanguina.

Facto e adoncha questo membro da la natura per la conceptione: et ne

Ihomo fu facto ancheacio che mondificassetuto el corpo de la feminadal

superfluo
sangue
indigesto
el qualesegenera
in essaperla suafrigidita,enel
maschionon e cusi: ma li altri animali non hano questofluxo mestrualeper

chetale superfluitachesegenerain loro seconuertein pellein pili in unghie
in rostri e penne e simili membri di quali Ihuomo e priuato.

[folio 40 recto] Capitulumsecundumde anothomiaiwisorumspermaticorum

et testiculorum

in viris

sen masculis

Dicto di uasi spermaticie testiculide le feminediciamodi quilli di ]
maschii:Ondeeda sapere
cheli uasispermatici
sonodedoemanerie,
alcuni

sonouasichepreparano
el spermae quistidescendeno
da luochipredicti
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all testiculi& circa la partesuperiorede essiseinuolgenointanto chefano
in modo de uno sacho o uero de una bursa e questi non intrano la sustantia
dili testiculi e questi sono uenosi e neruosi

Alcuni altri uasi sonodilatorii h'quali portano el spermapreparato ne li
altri uasidicti a li testiculi e questisecontinuanocum li predict! et sonopiu

neruosi: e quantouanopiu ascendendo
da li testiculisonotanto piu neruosi
et ascendeno
per insino a lossodel petenechio
: et alhora se profondano
dentroapresso
el collode la uesicae fiLnaliter
procedeno
al meatode la uirga
nel luocho che e nel bucho de lossodel petenechio e per doe meati che sono

iue mandanoel spermafora da li testiculi el quale fu preparatoprima negli
altri uasi e mandanoquello spermanel canalede la uirga e poi la uirga el
manda fuori.

Et li testiculi ne Ihuomo maschio sono di fuora e non detro como e ne

le femineondeli uasi spermatic!del maschionon sonoterminati dentro dal

mirach o uero dentro dal corpo ma esconofuora e se copulano a li [folio 40

verso]testiculi comoa doi suspensoriio uerocontrapeso,Et quisti uasi sono

eooperti&uelatideuno
panmculo
chiamatodidimoel qualenascedel paniculo
siphach
delqualepoinoidireino,e questodidimosehaunooreficiochiusone
la fine de dieti uasi et in processose dillata e tanto precededilatandosi che
infine di quello se dillatta ala quantita de li testiculi et iue fa una bursa la

qualesechiamaborsa di testiculi: ondeappareche questodidimo fu facto

a continere e custodire li testiculi : et li uasi spermatic! che peruengono ad
essi.

Et in questa borsa glie sono post! doi testiculi facti de sustantia glandosa

rotondi facti secondoli medic! a generaree produre el sperma per che benche
el sia preparato ne li uasi spermatici tamen non recceue in essi la debita forma

specificama da li testiculi. Et secondo el philosopho Aristotile el sperma
perfectamentese produce ne li uasi spermatici e che li testiculi furno facti
comodoi contrapesi a retinere i uasi aper ne la proiectione del sperma.

Capitulum tertium de anothomia uirgae et de musculis ani: & de
quinque uenis emoroydalibvs.
Ultimo e la uirga continuata cum lo collo de la uesica carnoso e e con-

tinuata cum esso cum molti ligament! e corde lequale nasconoda losso del

petenechio
insiemecum certi nerui [foh'o41 recto] chenasconoda la nucha :
et impero questo membro e molto sensibile et extensible ; Et anche e continuata la uirga cum gran uene che nascono dal ramo de la uena che descende

ale parte inferiore et similiter e continuata cum grande artharie lequale

nasconoda quella artharia laquale se bifurcha ale doe anche : onde a la
lingua et ala uirga uengono magiore uene et arthariae che a nesuno altro
membro a tanto pertanto: Et impero queste uene & artharie nel luocho

chiamato peritoneon cio e tra loreficio del culo et el luocho di testiculi sono

inuolutee sonomolto grande: et iue e el principle de la uirga : Et per
questo
la uirgaetuta cauernosa
e le suecauernosita
sereimpinodeucntuosita

laquale
segenerain quelleartharieet alhorasedriza la uirga: Ondese

tu scindiper lo longola uirga insinoal suocanaleet appareranodui buchi
predicti et etiam le sue cauernosita.

La quantitade la uirgao uerolongheza
siedunopalmocomoe quello

del collo de la matrice.

La sustantiade la uirga sie neruosaexceptola extremita sua che se

chiamapreputio.
Da poi a lextremita delo intestino recto chiamato anus tu trouerai certi
musculiche apreno & asera o quello oreficio et similiter ne lextremita del
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dictooreficio
lisonocinque
ueneterminate
adesso
chiamate
uene[folio41
verso]emoroydale
per lequalein alcunihominia certi tempiescedi molto
sangue.

Capitulumquartumde anothomiamirach: quodestdomicilium
predictorumduorummembrorum
principalium.
Dapoichenoi habiamouedutode doi membriprincipaliunocheserueal

nutrimento
di li membria consemare
elcorpoelaltroaconseruare
laspetie
:

et anchede li suoiministri restaa uederedel suodomicilioel qualee comune
a tuti quilli el quale se chiama mirach.

Questomiracho ueroquestodomiciliosi e composto
de cinquepartecio

e cute pinguedine uno certo panniculo carnoso e certi musculi cum le sue

cordeet el siphac: de tute questecinqueparteseconstitute unocooperculo
et una casane laquale se contengono li membri predicti.

E questo tale domicilio fu posto di sotto da li altri per la ignobilita di
membri che se contengonoin esso: Onde contienealcuni membri deputati

a purgarele feceele superfluitylequaleessende
grauedescendeno
a le parte
inferiore.

Questodomicilio non potette essereossuosoma fu carnosoet pelliculoso

acio che secondo li bisogni se potesse dillatare et intumescere como ne la
femina pregnante o uero in colui che ha pigliato troppo cibo o uero ne lo
ydropico o per qualche altra cagione bisognasseinfiare el uentre, sel fusse
ossuoso non se potria fare questo.

[folio 42 recto] La prima parte di questo mirach si e la cute de fuora
circa laquale sono da considerare piu luochi : Uno si e corespondenteala
bocha del stomaco che una cartiligine che copre quello e chiamasi porno
granato como e stato dicto.
Laltro luocho si e la parte che e sopra el stomaco sopra de lombelico circa
a quatro dita.

El terzo luocho si e la parte umbelicale cio e doue e lombelhco cum el
quale sta alligata la creatura nela matrice cum le uene de essamatrice : et
inipero ne le parte interiore de lombelico appare una certa uena che secontinua cum esso,et passa per el gibo del figato e per questa uena se porta el

sangueda le uenede la matrice al figato de la creaturaet inquestomodose
nutrisse nel uentre de la matre : Ma questa uena quando Ihuomo e nato se

priua di sangueper che mancha la sua operationequale faceaalhora: Et
imperocontinuamenteseua diminuendoquellauena,ondeneli uechiiappare
rnolte minore che ne li gioueni: Et similiter cum questa uena descendeuna
certa artharia a lombelico de la creatura laquale quando e ne lombelico

descendegioso e uasenea lartharia adorthi apressoli spondili de le rene
et di li fianchi e questa artharia simelmente se ua deleguando e continue

appareminorecomoe stato dicto de la predictauena,E questaarthariatu

uederai exscarnando apresso lombelico et apparerati in forma de uno nemo

o deuna corda[folio 42verso]El quartoluochosechiamasumen,di sottoda
lo imbilico quatro dita et e una parte ne laquale se terminano alcune uene

ala cute per le qualela creaturanel uentrede la matreniandafuorale sue

aquosita: e questeuenee questatale partesi e piu manifesta
neli putiche
non sononati che ne li perfectipercheessendo
questeuenefrustratedala
suaoperationeseuadenoanullande.

El quinto luochosi e el petenechio
douesonoli membrigenitali.

Da poi anchetu hai a considerare
le partelateralecioeli li fianchie

li vpocondrii
unodala partedrittosottoel qualestael figatoe laltroda

la parte manchodouee locatala milza.
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Dapoila cuteapparerati
incontinent!
la pinguedine
la qualee moltopiu
grandenel porchochene Ihuomo.

Dapoiet tertio te apparera
unopanniculo
el qualee composto
de came

e nerui.

Quartodi sottoa questopanniculoli sonoetiamoctomusculidi liquali doi
sonolongitudinal!cheprotendenoperel longodal clipeode la bochadelsto-

macoinsinoa lossadel petenechio,e quisti musculinon hanogran cordesenon

ligamentale,
Quatroaltri sonotransuersali
dui superiorie dui inferiori:

Li superiorinascono
da le partedi sopraa pressole costeet terminanoa certe
cordecirca le ossadel petenechioinquestomodochela corda [folio 43 recto]

dritta ua alingiosoal musculoche uieneda la parte sinistra,et la corda
stanchaua giosoal musculocheuieneda la partedritta : Ondele cordese
incrocianonela parte inferiore. Li altri dui musculitransuersalisonoinferioii

perchecomentiano
da le ossadel petenechio
et de le anchee seterminano

a certecordein questomedesimomodo che la corda dritta ua al musculo
sinistro e la sinistra ua al musculo dritto, e le corde se incrociano como e stato
dicto.

Doi altri sono latitudinali cusi dicti per che li fili di liquali se componeno

protendendeno
secondoel lato : Et uno di quisti musculie dal lato dritto

e laltro del lato stancho, e sono piu manifest! et anche la sua origine apresso
de la schina uerso la parte superiore : e quisti musculi latitudinali insieme
cum li longitudinal! se intersecano ne li anguli dritti.
La utilita di quisti musculi sie prima acio che deffendeseno li membri
interior! da li nocumenti extrinseci, et anche che li riscaldaseno reuerberando

la loro calidita a le parte dentro La secondae acio che aiutino ad expellere
le superfluita dal pecto e le superfluita dele feze et etiam ad expellere la
creaturafuora, e queste sono utilita comune a quisti octo musculi : Ma piu
particularmenteparlando Li musculi [folio 43 verso] longitudinal! sono fact!
primo ad atrahere, secondoad expellere, onde expellenocontrahendo li suoi
uili liquali contratti comprimeno glintestini uerso el diafragma como se
fossenotra doe mane che li comprimesenoe per questo modo expelleno fuora
le feze: Et per che glintestini hano bisognomaxime di queste doe operatione
cio e de atrahere et expellere impero quisti musculi furno grand!.
Ma li musculi latitudinali sono solo facti ad expellere : & impero sono
piu apressoglintestini et fano questa expulsione comprimendo la parte da
laqualedeno expellere: Et per che la expulsionesefa da susoingioso impero
furno locati piu tosto ne le parte superiore che inferiore.
Li transuersali furno facti a retinere e questo fano mediante li suoi uili

transuersali,E questo bisogno fare la natura acio che le superfluita gio
descese
non reascendeseno
impero fece li dui transuersalisuperiori et anche
hebbeintentione che le fe9e non descendesenomolto ueloce mente anzi se

retignisseno
tanto che el figato le potessebeneesuccarlecomoe stato dicto
imperofecealtri du imusculi transuersaliinferiori: liquali sonominor! cheli
superior!per che magiore fu intentione de la natura a fare che le feze non
reascendeseno cha che uelocemente

non descendeseno.

La quinta parte de questomirach [folio 44 recto] si e uno panniculo
suttilissimo
e moltodurochiamatosiphacet fu facto aciochelprohibisseche

li musculi
dicti noncomprimeseno
i membrinatural!e perquestofu neruoso
aciochesepossadillatere e constringerequando quilli membri se dillateno
eseconstringenoE fu sutile aciochequellononli agrauasse.Et fu duro acio

chefacilmente
el nonserompesse
per chequandoserompeaccadequella
passioneche si chiama crepatura.

E fu factoetiamquestopanniculoaciocheel ligheglintestinia la schina
et aciochetuti li panniculide li altri membriinterior!chesecontengono
1892
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in essphabianoorigineda quello:Et etiamaciochelprohibisca
cheglintestininonserompanoquando
seinfianodeuentosita,
eperquesto
appare
la anothomiade tuto el mirachel qualee domiciliodetuti li altri membri
gia dicti.

Tractatus quintus de anothomiapartium extremarum& ossium

Capitulum primum de anothomiaossium,et neruorumquaesunt
a collo usquead caudam.

Expediti li quatro membri principal! cum li loro ministri e cum li loro

domiciiii. Vediamomola anothomia
dele parteextreme
cioebrazacumle

rnano, et de le cossecum li piedi ma prima uederemode le ossanerui e nucha
comentiando dal collo per infino a la cauda.

Diciamo adoncacheel collo fu facto per el pulmonee per la suacanane
li animali che respirano: et inquesto collo sonosepte[folio 44 verso]ossa
chiamati spondili, et sono piu suttili de glialtri inferiori per che sono
sustentati da quilli : Et benche siano suttili pur sono molto duri e firma-

mente congionti acio che non si dislacaseno, et anche che non receuesseno

nocumento da le coseextrinsece Et quisti spondili benchesiano piu suttili
de li altri pur hano el bucho magiore per che la nucha e piu grossanel collo
che in alcuna pare di li altri spondili e questo fu per che iue ha la sua origine.

Dapoi quisti septespondili li sonoaltri spondili chesechiamanospondili
de le coste e sono dodece secondo el numero de le coste de lequale septe
sono uere e cinque mendose.

Da poi sono li spondili de le rene liquali sono cinque, e sono molto
grossi e grandi per che sono fondamento e sustentaculo de li altri spondili.
Da poi sono alcuni altri spondili liquali sono ne plichatura che e da la
schina a la cauda e sono tri niinori di li predicti per che se doueano con-

giongere cum li spondili de la cauda liquali sono picoli.
Ultimo sono li spondili de la cauda et quiui sono molte difference de
buchi per liquali passanoli nerui, e queste tale diuersitade se uedenomeglio
nel corpo cotto o uero perfectamente esiccato.

Et in ciascunospondilee posta la nucha la quale e una medulasimile
ala substantiadel cerebrosenonchee piu uiscosae piu saldaet ha [folio45
recto] origine da essocerebro, el quale essendodiuise in doe parte cio e ne

la parte dritta e ne la parte nianchaimpero ne la superficiedi questanucha
appareuno filo chela diuideper mezocio e la parte dritta dala partestancha
:
E fu facta da la natura acio desseel sentire e el mouere a tuto el corpodal
capo ingio onde la nucha e ditta uicaria del cerebro.

Da la nucha in ciascadunospondilenasceuno pare de nerui cheuanno

a dare el sentiree el mouerea certi e uarii membri. E percheli spondili
sono intuto trenta impero sono trenta para de nerui secondoel numero
di li spondili : et poi dala caudane nasceun altro pare de nerui ondesono
intuto trentaunopare de nerui oltra quelli sei para ditti disoprachenascono
dal

cerebro.

Capitulum secundumde anothomia brachiorum et manuum.
Le braze e le mano sono composti de cute pinguedine, carne, uene,
corde, ligamenti, ossa.

Tu uederaiunauenachepenetraper sottola lasinadelbrazoe precede

perla partedomestica
e uasene
ala curuaturadel brazoet appare
nela
parte inferiorede gubitoe chiamasibasilicae poi protendepiu oltra
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descendendo
giosoa la manone la partesiluestrae uasenetra doi digiti cio
e el digitopicolochiamatoauriculareet el suoproximodigito [folio 45verso]
chiamato annulare, e chiamasi questa uena iue sylen e corespondeala
basilica como BUGramo.

Vederai simelmente un altra uena che uiene per la parte domestica

del brazo ne la parte superiorede gubito e chiamasi cephalicaper che e
uacuadel capo et nasceda una uena che ascendeal capo e questa uena

piu oltraprecede
uersola manoe uassene
nela siluestrapartetra e il dito
grosso
e lindicee chiamasisaluatellae corresponde
a la cephalica.

Un altra uena uederai ne la curuatiua del brazo in mezo de le predicte

como uno ramo continuato
uena

cum tute doe e chiamase uena media o uero

comune.

Da poi le uenetu uederaidi molti musculie molte cordegrandee grosse.

Li musculi furno facti a dare el moto uoluntario al quale deserueno etiam
esse corde.

Dapoi tu uederai le ossa et comentiandoala spala tu uederai prima

uno ossochiamato spatula de simile figura como e una spatula de legno
el quale e largo disotto acio che non impedischa el pecto e le coste, et e
strecto di sopra acio che cum laltro ossoche tu uederai chiamato aiutorio
meglio se firme : et impero ne la extremita superiore di questa spatula
glie una concauita superficiale rotonda acio che in essesia situata la extrimita de lo aiutorio rotonda del quale el capo primo e rotondo locato ne

la extremita de lossode la spatula poi nel mezoseobliqua uerso la domestica
parte acio che nel plicare et [folio 46 recto] amplexare de le cose sia piu
habile : Et lo extreme di questo aiutorio ha quasi doe eminentie per che
se congionge cum dui ossi chiamati focilli, et in mezo de quelle parte eminente ha piu disopra una certa concauita ne laquale entra lextremita del

focille inferiore laquale e facta a modo de uno instrumento da trare laqua
acio che sia piu ferma la sua coniunctione et el focille inferiore e piu longo
che el superiore per che linferiore sustenta el superiore : Ma tuti dui conuegonoin questo che ne li extremi sono piu grossi che nel mezo per che
da li extremi loro nasconoligarnenti e itmcture, et nel mezo glie sono mus-

culi che suplisenoa la loro sutilita : Et el focille superiorenon procede
dritamente como linferiore acio che sia cagione de plicare la mano et el
brazo.

Dapoi questi do focilli glie la resetta de la mano ne la quale sonoocto
ossiin doeschierecioe quatro per schiera: Dapoi sonole ossadel pectine
dela manoperchee facta ala forma de uno pectinee sonoquatro correspondentia quatro digiti per cheal dito grossonon correspondealcuno osso

di questopectineper chenon e in schieracumli altri digiti.
Dapoisonole ossade li cinquedigiti, et hanotre ossiper digito che

sonointuto quindice : Da poi sono le corde che uano ale iuncture et ultimo

la carnelaqualee moltopiu ne la partedomestica,
et da li lati ma pocha
nela partesiluestra
percheplicandosi
[folio46verso]nela partedomestica
non recceuesselesione per la dureza de li ossi e che non accadesseuacuita

alcunadai lati e da poi li sonole onghiea coprirela cornositachee ne
lextremitade dicti digiti.

Capitulumtertiumdeanothomiacossarum
tibiarumet pedum.
Vediamo
mo ultimamente
de la anothomiade le cosse,
gambee piedi.

Diciamo
adoncha
chescorticando
le cossetu troueraidoeuenegraude
chesonoramificatedal tronchode la uenachilischedescende
giosoel
qualequandoe nel fine de li spondilidelerenese diuide in doi rami uno
M2
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ua ala gambadritta e laltro ala stanchaet similiterseramificael troncho

de larthariaadorthichedescende
: e ciascuno
di quistidoi ramiin ciascuna
gambasediuidein doialtri ramiunodescende
perel drittoe perla domestica
parte de la gambaet chiamasSaphena
per cheflobotomata
e uacuadai

membrinaturaliegenitaliet appare
questa
uenasopradelgenochio
esopra

la cauichiadel piede,e desottonel calchagno
et appareanchenel pectine
del pede.

Un altro ramo seobliquaet intra apressola iunctura de la scia1o del

galbue1impero e chiamata siatica: ondo per la obliquationeche fa circa

questeiuncture flobotomatauale ne le sue passione
: Et apparequesta
uenaintuti i predict! [folio 47 recto] luochi comoe dicto de la sapheua.
Ne la parte siluestra ua escarnando e lieua su li musculi e le corde e

uederaiprima lossodel petenechiosopradel qualesonofabricatili spondili
de la schina et consequentertuto el corpo ne la parte inferiore ha una concauita ne laquale e locata la extremita rotonda laquale extremita se chiama

uertebro e nel mezodi quisti doi da la parte dentro lie uno certoligarnento
e questa iunctura di questi doi ossi se chiama scia: et impero el dolore che
uiene

iui

se chiama

dolore

sciatico.

Dapoi tu uederai losso grande de la cossael quale e magiore de tute le
ossa che sono nel corpo per che sustentaculo de tuto el corpo : Et hebbe
una grande concauita acio che fusse piu ligiero e che hauessemolta merolla.

Et per che potessemeglio sustentare non lo fece dritto la natura ma ne la
extremita fecelo pighato uerso la domestica parte : e nel mezo sie plicato
e

conuexo.

Dapoi questo osso nela iunctura del genochio sono dui ossi dicti focilli
de la gamba ma uerso la parte dinanzi di quella iunctura glie uno osso
chiamato patella facto in modo de una patella acio che la iunctura fusse
piu forte : e questa iunctura e facta de ligamenti como fusse ligata per
uno groppo Et el focille che e ne la parte domestica e magiore e piu grosso
per che ha piu a sustentar el peso [folio 47 verso] del corpo e quello de la
parte siluestra e piu sutile e curto facto solo chel sia apogio del magiore.

Da poi lie lossode la caichia cum el quale secongiongenoli dicti focilli,
et e losso del calcagno grosso quadrangulato sotto del quale e una cute
grossa e callosa molto.

Da poi e uno ossofacto in modo de una u nauicula quadrangulare

alquanto longo.

Dapoi e la rasetta del pede composto de tri ossi e non de octo como

fti la resetta de la mano percheel pede douea stare firmo e non mouersi
a retinire qualche cosa como la mano.

Da poi li e el pectine compostoda cinque ossi per che el dito grosso
e inschiera

cum

li altri.

Da poi sonole ossadili digiti che sonoquatuordicecioe dui al dito

grossoe tri per ciascaduno
de li altri. Da poi sonocerti musculi
e molte
cordea mouerecontrahendoe dillatando i digiti et ultimo li sonole onghie

checoprenola carnositade li cimede li digiti comoe statodictodi digiti

de le mane. E cussi a laude de dio habiamo compiuto quello che era nostra

inrentionee quello che dal principio noi prometessimodi narrare.

L Thesefour wordsare very indistinct. Thelast is half erased
andsciais
c

written

sia.

THE

BLESSING

OF

CRAMP-RINGS

A CHAPTER IN THE HISTORY OF THE TREATMENT
OF
BY

EPILEPSY

RAYMOND

CRAWFTJRD

THE origin of this ceremonyof blessingrings, by the kings
and queensof England, for the cure of epilepsy and other spasmodic disorders,appearsto be well attested by the evidenceof

manycontemporaryrecords. All alike refer it back to Edward
the Confessor,or, to be more exact, to the ring which was one of
the sacred relics in the shrine of the Confessor in his abbey of
Westminster. Caxton, in the GoldenLegend* tells the tale of this
wonderful ring, as follows :

' When the blessed King Edward had lived many years, and
wasfallen into great age, it happened he came riding by a church
in Essex called Havering, which was at that time in hallowing,
and should

be dedicated

in the honour

of our

Lord

and

S. John

the Evangelist; wherefore the king for great devotion lighted
down and tarried, while the church was in hallowing. And in the
time of procession, a fair old man came to the king and demanded
of him alms in the worship of God and S. John the Evangelist.

Then the king found nothing ready to give, ne his almoner was
not present, but he took off the ring from his finger and gave it
to the poor man, whom the poor man thanked and departed.
And within certain years after, two pilgrims of England went
into the holy land to visit holy places there, and as they had lost

their way and were gone from their fellowship, and the night
approached,and they sorrowed greatly as they that wist not

whitherto go,anddreadedsoreto beperishedamongwild beasts;

at the last they saw a fair company of men arrayed in white
clothing,with two lights borne afore them, and behind them there
camea fair ancient man with white hair for age. Then these

pilgrimsthought to follow the light and drew nigh. Then the
old man askedthem what they were, and of what region, and
theyansweredthat they werepilgrims of England,and had lost

their fellowship and way also. Then this old man comforted

themgoodly,and brought them into a fair city wherewas a fair
1 Life

of St. Edward.
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cenaclehonestlyarrayed with all mannerof dainties,and when

they had well refreshedthem and restedthereall night, on the
morn this fair old man went with them, and brought them in the

right way again. And he wasglad to hear them talk of the welfare
and holiness of their king S. Edward. And when he should
depart from them, then he told them what he was and said:

I am Johnthe Evangelist,
and sayye unto Edwardyour king
that I greet him right well, by the token that he gaveto me this

ring with his own hands at the hallowing of my church, which
ring ye shall deliver to him again. And say ye to him that he

disposehis goods,for within six monthshe shall be in the joy of
heavenwith me, wherehe shall have his reward for his chastity
and for his good living. . . . And when he had delivered to them

the ring he departed from them suddenly. And soon after they
came home and did their messageto the king, and delivered to
him the ring, and said that S. John the Evangelist sent it to him.'
Shortly after this Edward departed this life, and was laid in
his abbey of Westminster, where the usual abundant harvest of
miraculous cures was enacted at his shrine. In the above story
we have also the explanation of one synonym of epilepsy, the
' rnorbus

sancti

lohannis'.

The further history of the ring may be gleaned from several
sources, but notably from a MS. by one Richard Sporley, a monk
of the abbey, entitled, ; De fundacione ecclesie Westm', dated
A. D. 1450, and now in the British

Museum.1

St. Edward's ring was deposited with his corpse in the tomb
in A. D. 1066. He was translated at midnight of October 13, 1163,

when his body was found to be incorrupt. Abbot Lawrencetook
the robes from the body and made them into three copes,and
gave the ring as a sacredrelic to the Abbey:
' Dompnus Laurentius quondam abbas huius loci . . . sedet
annulo eiusdem(Sancti Edwardi) quern Sanctolohanni quondam
tradidit, quern et ipse de paradiso remisit, elapsisannis duobus

et dimidio, posteain nocte translationisde digito registulit, et
pro miraculo in loco isto custodiri iussit.'

The story of the ring is alsodepictedin the miniatures
of

a beautiful illuminated Norman-French MS. Life of St. Edward

the King, datingfrom the thirteenthcentury,and nowin the
University Library at Cambridge.2The singleminiature repro-

ducedhere (Platexxxix) showssevenblind men,restored
to
i British Museum
MS.Cotton.Claud.A. viii, ff. 32,33,andArchaeol
Journal,
London,June, 1864.

2 MS. Ee.iii. 59.

From

T^

CAMBRIDGE

UNIVERSITY

LIBRAR

rMtfr fiVftniccibc cctt
PLATK

XXXIX.

MIRACLES

EDWARD

THE

AT

TH

CONFESSO

X 1111h Century

THE BLESSING OF CHAMP-KINGS

167

sight, kneelingat the shrine,while a priest readsthe Te Deum.
At the sidesof the shrine are figures on pillars of St. John as the

palmer(left), and St. Edwardwith his ring (right). No cure of
epilepsy,so-calledcramp,is depictedamongthe manymiraculous
cures recorded

in the MS.

The earliest extant

records of the

useof the ring for this purposedate from the reign of Edward II.
Anstis1 cites the following entry from the last chapter of the
Constitutionsof the Householdof Edward II: ' Item le Hoi doit
offrer de certein le jour de grant vendredi a crouce. v s. queux
il est acustumez receivre devers lui a la mene le chapelein afair
ent anulx a donner pur medicine az divers gentz ' : the language,
however, of the entry leaves little room to doubt that the custom
was already an establishedone. At his coronation, too, Edward II
offered a pound of gold wrought into a figure representing St.
Edward holding a ring, and a mark of gold, or eight ounces,worked
into the figure of a pilgrim putting forth his hand to receive the
ring: and the presumption is that this gold was to be converted
into cramp-rings.

We have detailed accounts of the manner of this ceremony
of hallowing cramp-rings dating from early Tudor times, and
there is sufficient

evidence

in the

brief

notices

of earlier

date

to

show that the ceremonial observed by the Plantagenet kings was
essentially similar. On Good Friday, when the king went to
adore the cross, he used to make an offering of money, which

was redeemedby a sum of equivalent value : the money so
received was converted into rings, which were subsequently
hallowedby the king. In Tudor times the hallowing of the rings
took place on Good Friday, so that the offering of the money
must have been made at someprevious time, or this part of the
ritual may have actually becomeobsolete. The changeof custom
was effected some time between 9 Edward IV (1470-1) and 13

Henry VIII (1521-2),and was probably therefore the work of
Henry VII, who, as we know, materially altered the kindred
ceremonialof Touching for the Evil.

A MS. copy of the Ordersof the King of England's Household,

13 Henry VIII, preservedin the Bibliotheque Nationale at

Paris,2contains,' The Order of the Kynge, on Good Friday,
touchingthe comingeto Service,Hallowingeof the Crampe

Rings,andOfferinge
andCreepinge
to the Crosse'.It is quoted
1 History of the Garter, vol. i.

2 jyjg 9986.
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in extenso
in theNorthumberland
Household
Book,1
andalsoby
ManseU in his Monumenta Ritualia.* It runs as follows:

First the king to cometo the closettor to the chappellwith
the lordsandnoblemen
waytingonhim,withoutanyswordto bee
bornebeforehim on that day,andthereto tarry in histraverstill
the bishop and deanehave brought forth the crucifix out of the

vestry (the almonerreadingthe serviceof the cramprings)layd
upon a cushion before the high altar, and then the huishers shall

lay a carpetbeforey1for ye long to creepeto the crosseupon: and
y* done, there shall be a fourme set upon the carpet beforethe
crucifix, and a cushion layd before it for the king to kneeleon;
and the Master of the Jewell house shal be ther ready with the
crampe rings in a basin or basins of silver: the king shall kneele
upon the sayd cushion before the fourme, and then must the clerke

of the closett bee ready with the booke coiiteyninge ye serviceof

the hallowing of the said rings, and the almoner must kneelupon
the right hand of the king, holding of the sayd booke, and when

y* is done the king shall rise and go to the high altar, where an
huisher must be ready with a cushion to lay for his graceto kneele
upon, and the greatest Lord or Lords being then present shall take
the basin or basins with the rings and bear them after the king, and
then deliver them to the king to offer ; and this done the queen
shall come down out of her closett or travers into the chappell with
ladies and gentlewomen wayters on her, and creepe to the crosse;

and that done she shall returne againe into her closett or travers,
and then the ladies shall come downe and creepe to the crosse,and

when they have done, the Lords and noblemenshall in likewise.'
Creeping to the Cross seems to have been practised in noble
households as well as in that of the king. The following entry is
found in the Northumberland Household Book3 (temp. Henry VIII):

' Item my Lord useth and accustomethyerely when his Lordship is at home to causeto be delyveride for the Offeringsof my
Lordis Sone and Heire the Lord Percy upon the said GoodFriday
When he crepith the Crosse \]d. Ande for every of my Yonge

Maisters my Lords Yonger Sonnesafter }d. to every of them for
their Offerings when they Crepethe Crossthe said Good Friday
«...

7

inj a.

5

Many of the entriesin the accountsof the Plantagenetkings
show that the homagewas paid to the Gneyth Cross. This cross

washeld in great veneration,and,accordingto tradition,wasmade
of wood from the true Crosspresentedby a pilgrim to Richard
Cceurde Lion: no satisfactoryexplanationof its nameis forfchi p. 36.

2 Vol. iii.

3 p. 334.
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coming. It seemsto havebeentransferredfrom placeto place.
Under Edward I we find it in the royal chapelof the Priory of
Plympton: underEdwardII in the royal chapelwithin the Tower:
underEdwardIII in the private chapelof the royal Manorof Clipstone,and later in the samereign in St. George'sChapelat Windsor,
whereit was in the time of Henry VII. The purposeof the cere-

monyis setforth in a Proclamationof February26,30 Henry VIII,
now in the possession
of the Societyof Antiquaries: ' On Good
Friday it shall be declaredhowecreepyngof the Crossesignifyeth
an humblynge of ourselfe to Christe before the Crosse,and the

kyssynge
of it a memorieof ourredemptionmadeupon the Crosse.'
When Convocation, in A. D. 1536, abolished some of the old cere-

monies,on the ground that they were superstitious, this of Creeping
to the Cross was retained as a laudable and edifying custom.

The following records, taken from the Household Books and
Account Rolls of the times, serve to establish the continuity

of the ceremonial subsequent to its first mention in the time of
Edward

II.

In the Eleemosyna Roll of 9 Edward IIIl

occurs the following

entry:

' In oblacione domini Regis ad crucem de Gneythe die parasceuesin capella sua, infra mannerium suum de Clipstone, in
precium duorum florencium de Florencia, xiiii die Aprilis, vis.
viij^., et in denariis quos posuit pro dictis florenciis reassuniptis pro
amiulis medicinalibus inde faciendis, eodem die, vis. : summa xiis.

viiid.' [For the offering of the lord King to the Gneythe Cross
on Good Friday in his chapel, in his manor of Clipstone, to the
value of two florins, on the 14th day of April, vis. viiicL, and for the

pencebestowedin redemptionof the said florins for the making of
medicinalrings, on the sameday, vis.: total xiis. viiicL]
Again, in the EleemosynaRoll of the following year, 10 Edward III:

2

* In oblacionedomini Regis ad crucem de Gneyth in die parasceuesapud Eltham, xxix die Marcii, vs., et pro iisdem denariis
reassumptis pro annulis inde faciendis per manus lohannis de
Crokeford eodem die, xs.'
In this entry the name of the almoner is introduced, and the

form of the accountis abbreviatedby omitting repetition of the
substituted

vs.

1 Gent's.Mag,, N.S., vol. i; British Museum MS. Cotton Nero C. viii, f. 209.

2 MS. Cotton Nero C. viii, ff. 212, 213b, and Gent's.Mag., N.S., vol. i.
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And in 11 Edward III

i1

In oblacionedominiregisad crucemde Gneythin capellasua

in pchodeWyndesore
dieparasceues,
vs.,et pro totidemdenariis

reassumptis pro annulis inde faciendis vs.'

Here the sum total is omitted: the three entries,though
mutually explanatory, show how puzzlingbecomesa too strict
economy of words.

Entries substantially the same as these may be seenin the
Wardrobe

Accounts

of 12-14

Edward

III.2

One more entry from the Account Books of John de Ypres,
44 Edward III, is perhaps worth quoting, as it seemsto point
definitely to the rings being made in this instance of both gold and
silver

:

; In oblaciombus Regis factis adorando crucem in capella sua
infra castrum suum de Wyndesore die parasceuesin pretio trium
nobilium auri et quinque solidorum sterling xxvs.-In denariis
solutis pro iisdem oblacionibus reassumptis pro annulis medicinalibus inde faciendis, eodem die xxv.'

The offering of both gold and silver money would seemto bear
out the suggestion as to the material of the rings, as we know that
in later times both metals were used. It is, of course, arguable

that the larger sum of money indicates only a greater demand for
the rings.
Richard

II's

Account

Books3

show that

he maintained

the

practice of his grandfather. The following is from an accountof
the Controller of the Wardrobe in his reign :

4in denaf solut decanocapelle Regis pro eisdemoblacionibus
reassumpt pro anulis medicinal inde faciendis, xxvs.'

The substituted money seemsto have beenactually laid on the
altar, and removedthenceto be madeinto rings : this will explain

paymentbeingmadein this caseto the Deanof the ChapelRoyal.
Henry IV could ill afford to dispensewith any of the preroga-

tivesof royalty, andwefind him offering25shillingsin thechapel
of the palaceof Elthain for the making of medicinalrings.4
It is no matter for surprisethat no mentionshouldbe forthcomingof cramp-ringsin the reign of Henry V, mostof whichwas
1 loc. cit.

2 RecordOffice,Exchqr.Tr. of R., Mis. Book203,pp. 150-3.

3 Record Office, Exchqr. Q. R., Accounts 403/10.

4 British Museum Harleian MS. 319 : HouseholdAccounts of Henry IV,
1405-6.
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spentbeyondthe shoresof England,and in the propagationrather
than in the relief of disease. A passage,however, in the literary
remains of Sir John Fortescue1 taken from a tract entitled Defensio

luris Domus Lancastriae, now to be seen in the Cotton Collection
at the British Museum, and referable to the year A. D. 1462, seems

to showthat the practice had not beenallowed to lapseduring his
memory, which ranged over the reigns of Henry IV, V, and VI.
The translated passage runs thus :

' Many duties likewise are incumbent on the Kings of England
in virtue of the kingly office,which are inconsistentwith a woman's
nature, and Kings of England are endowedwith certain powers
by special grace from heaven, wherewith Queensin the same
country are not endowed. The Kings of England at their very
anointing receivesuch an infusion of grace from heaven,that by
touch of their anointedhands they cleanseand cure those infected
with a certain disease, that is commonly called the King's Evil,
though they be pronounced otherwise incurable. Epileptics too,
and persons subject to the falling sickness, are cured by means of
gold and silver devoutly touched and offered by the sacredanointed
hands of the kings of England upon Good Friday, during divine
service (according to the ancient custom of the Kings of England);
as has been proved by frequent trial of rings, made of the said gold

and silver and placed on the fingers of sick persons in many parts
of the world. The gift is not bestowed on Queens,as they are not
anointed

on the hands.'

The passagealso brings out the fact that the use of both gold

and silver rings had long beencustomary.
We have abundant

evidence

of the maintenance

of the cere-

mony under Edward IV in a number of separateentries. Thus in
an EleemosynaRoll of 8 Edward IV is the following : ' Pro eleerno-

synain die parasceves
c. marc,et pro annulisde auroet argentopro
eleemosyna
Regiseodemdie.' And in a Liber Niger DomusRegis
EdwardiIV: ' Item, to the Kynge's offeringsto the crosseon Good

Friday,out from the counting-house
for medycinablerings of gold
and silver, delyveredto the Jewellhousexxvs.' And again in
a Privy Seal Account of 9 Edward IV : ' Item, paid for the King's

GoodFry day rings of gold and silver xxxiiiZ. vis. viiid.'

Edward

IV seems
to haveaimedat fortifying himselfuponthe throneby
a liberal useof the Royal Gift of Healing,and I have elsewhere
expressedmy belief, in the absenceof any written evidence,that
1 SeeR. Crawfurd, King's Evil, p. 45, Oxford, 1911.
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it wasin his reign,andnot in that of HenryVII, ascommonly
believed,that the doleof the angelto thosetouchedby the King
for the Evil was instituted. Cramp-ringsare mentionedin the

Comptroller'sAccountsof 20HenryVII, but the Tudorscertainly
devoted their healing powerschiefly to sufferersfrom the Evil.

Thereis a passage
in the HistoriaAnglicanaof PolydoreVergil,1
the Italian, who came to live in England in A.D. 1502,and wrote
his history during the reigns of Henry VII and VIII, which shows

the nature of the patients for whom thesesacredrings wereused.
'Iste annulus in eodem templo (sell. Westmonasterii), multa
veneratione

perdiu est servatus, quod salutaris esset membris

stupentibus valeretque adversus comitialem morbum, cum tangeretur ab illis, qui eiusmodi tentarentur morbis. Hinc naturn,
ut reges postea Angliae consueverint in die Parasceues, multa
coeremonia sacrare annulos, quos qui induunt, hisce in morbis
omnino nunquam sunt.'

Besides true epileptics, they were used for those who had palsied
limbs : this is interesting as suggestingthe inclusion of Jacksonian
epilepsy, and perhaps hemiplegia, and the resulting contractures
in these conditions may have contributed to the confusion with
contractures

from other causes, such as chronic rheumatism.

We

have to bridge over in some such way the gap between their conception of ' cramp' and ours.
In the will of John Baret of Bury St. Edmunds,2 dated 1463,
is a bequest to ' my lady Walgrave ' of a ' rowund ryng of the
Kynges silver ' ; and also to ' Thomais Brews, esquiyer, my crampe

ryng with blak innamel, and a part silvir and gilt.'

And in 1535

Edmund Lee bequeaths to ' my nece Thwartow my gold ryng w*
a turkes, and a crampe ryng of gold w* all.'

There are even earlier bequeststhan this of healing-rings,3
but
not specifically termed cramp-rings: they are simply spokenof as
'vertuosi'.

Thus Thomas de Hoton, rector of Kyrkebymisper-

ton, in 1351, bequeathedto his chaplain ' j. zonam de serico,
j. bonam bursam, j. firmaculum, et j. anulum vertuosum. Item,
domino Thome de Bouthum j. par de bedesde corall, j. anulum

vertuosum.' Tah'smanic,
rings, inscribedwith the namesof the
three Magi, Caspar, Melchior, Balthazar, were used as preservatives from epilepsy in Plantagenet times.
1 Lib. i, chap. 8.

2 Bury Wills, p. 35, CamdenSoc.,ed.Tymms.

3 Archaeol. Journal., London, vol. iv, p. 78.

THE BLESSING OF CRAMP-RINGS

173

The royal cramp-ringsenjoyedno monopoly in the cure of
epilepsy,as is shownby an extract from a medicaltreatisewritten
in the fourteenth century :

1

' For the Crampe. Tak and ger gedine on Gucle Friday, at

fyfe parrichekirkes, fife of the first penyesthat is offerd at the

crosse,of ilk a kirk the first penye: than tak them al and ga before
the crosseand say V. pater nostersin the worschip of fife wondes,
and bere thaim on the V. dais, and say ilk a day als mekyl on the

samewyse: and then gar mak a ryng thar of with owten alay of
other metel, and writ with in Jasper, Batasar, Altrapa, and writ
with outen Ih' c. nazarenus ; and sithen tak it fra the goldsmyth

upon a Fridai, and say V. pater nostersals thu did before and use
it alway afterward.'
The 'fife wondes' are, of course, the five wounds of the crucified
Jesus.

A silver ring, made of five sixpencescontributed by five different
bachelors,conveyed by a bachelor to the hand of a smith that was
also a bachelor, was another reputed remedy for epilepsy ; and
its virtue

was enhanced, if none of the bachelors knew for what

purpose or to whom it was given.2
In Berkshire, rings made from a piece of silver collected at
the Communion found favour, and they were more efficacious

if collected on Easter Sunday. Devonshire preferred a ring made
of three nails or screws that

had been used to fasten a coffin,

and

that had been dug out of a churchyard.3
Cramp-rings hallowed by the King of England enjoyed repute
beyond the shores of England.4 Lord Berners, the translator of
Froissart, when ambassador to Charles V, writing to ' my Lorde

CardinalPsgracefrom Saragoza,the xxi daie of June, 1510', says:
' If your gracerememberme with somecramperynges ye shall do
a thynge muchelooked for, and I trust to bestowthaym well, with
Godd's grace, who evermor preserve and encreaseyour moste
reverent astate.'

Among various charms that Charles V carried

about with him were

' gold rings from England against cramp '.5

In A.D. 1518we find the Presidentof the Collegeof Physicians

lendinghis patronageto the royal cramp-rings. In a letter to
the Parisian scholar, Guillaume Bude,6 Thomas Linacre writes
1 British MuseumMS. Arundel, fol. 23b, and Gent's.Mag., N.S., vol. i, p. 49.
z Gent's.Mag., 1794.
3 Brand, Pop. Antiq., ii. 598.
4 Gent's.Mag., N.S., vol. i, p. 49.
5 CloisterLife of CharlesV, p. 109.
6 Brewer, State Papers; Budaei Epistolae, June 10, 1518, 4223.
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that he ' has senthim someringsconsecrated
by the King asa
charmagainstSpasms': andon July 10,1518,Buderepliesto
him from Paristhat he has' receivedhis letter with the rings on
July 6', and has distributedamongthe wivesof his relatives
andfriendsthe eighteenringsof silverandoneof goldhe received
from Linacre,telling them that they wereamuletsagainstslander
and calumny.

Even the hard-headedScotwas not proof againstthe magnetism of the royal rings. A letter from Dr. ThomasMagnus,Warden

of Sibthorpe College, Nottinghamshire,to Cardinal Wolsey,1
written in A. D. 1526 says :
Pleas it your Grace to write that M. Wiat of his goodnessent
unto me for a present certaine cramp ringges, which I distributed

and gave to sonderyrnyne acquaintaunceat Edinburghe,amonges
other to M. Adame Otterbourne, who, with oone of thayme,
releved a mann lying in the falling sekenes,in the sight of rnyche
people : sethenne which tyme many requestes have been made
unto me for cramp ringges. at my departing

there, and also

sethenne my comyng from thennes. May it pleas your Grace
therefore to show your gracious pleasure to the said M. Wyat, that
someringges may be kept and sent into Scottelande ; whiche after
my poore oppyniyoun shulde be a good dede, remembering the
power and operacion of thaym is knowne and proved in Edinburgh,
and that they be gretly required for the same cause both by grete
personnagesand other.'
When Bishop Gardiner was in Rome in A.r>.1529,Anne Boleyn
wrote him the following letter :
:

Master Stephyns,

I thank you for my letter, wherein I perceivethe willing and
faithful mind that you have to do me pleasure, not doubting, but
as much as is possible for man's wit to imagine, you will do. I pray

God to sendyou well to speedin all your matters, so that you would
put me to the study, how to reward your high service: I do trust in
God you shall not repent it, and that the end of this journey shallbe
more pleasant to me than your first, for that was but a rejoicing

hope,whichcausingthelike of it, doesput meto the morepain,and

they that are partakers with me, as you do know : and therefore
I do trust that this hard beginning shall make the better ending.

Master Stephyns,I send you here cramp-ringsfor you and

Master Gregory, and Mr. Peter, praying you to distribute them as

you think best. And havemekindly recommended
to themboth,
1 Gent's.Mag.,loc.cit., and British MuseumMS.CottonCalig.B. ii, fol. 112.
2 Burnet, Hist, of Reformation, part ii, book ii, record 24.
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as she that you may assurethem, will be glad to do them any

pleasure,
whichshallbe in my power. And thus I makean end,
praying Godsendyou goodhealth.

Written at Grenwiche, the 4th day of April,

By your assuredfriend,
ANNE

BOLEYN.

[To Master Stephynsthis be delivered.]
Burnet* refers to this letter, as follows :

' When he [Gardiner] went to Rome, in the year 1529, Anne

Boleynwrit a very kind letter to him, which I have put in the
Collection (RecordsNo. 24). By it, the reader will clearly perceive

that he wasthen in the secretof the King's designingto marry her
as soon as the divorce was obtained. There is another particular
in that letter, which corrects a conjecture which I had set down in
the beginning of the former book concerning the cramp rings that
wereblessedby King Henry, which I thought might have beendone

by him after he was declaredhead of the Church.2 That part was
printed before I saw this letter:

but this letter shows they were

used to be blessed before the separation from Rome:

Boleyn sent them as great presents thither.

for Anne

This use of them had

been (it seems) discontinued in King Edward's time: but now,
under Queen Mary, it was designed to be revived, and the office for
it was written out in a fair MS. yet extant, of which I have put a

copy in the Collection (No. 25). But the silence in the writers of
that time makes me think it was seldom if ever practised.'
QueenMary's Manual, of which we shall have more to say later,
seems to have been the source from

which

Burnet

transcribed

the

Office. In his time it wasin the library of Pv.Smith, titular Bishop
of Chalcedon.

Numerousallusionsin the records of the De Lisle family bear
testimony to the popularity of cramp-rings in the reign of
HenryVIII.3 Edward Seymour,Earl of Hertford and afterwards
Duke of Somerset,writes to Lady Lisle, in 1537:

4Husseytold me you werevery desirousto havesomecrampringsagainstthe time that you shouldbe brought a bedd.... I
sendby the present messenger18 cramp-rings,which you should
havehad long ago.' 4
JohnHuseewrites from London onApril 17,1535,to his mistress,
Lady Lisle : ' I sendyou by Mr. DegoryGramefilld 59 cramp rings
1 Hist, of Reformation, part ii, book ii.

2 A.D. 1534.

3 LislePapersand .Votes
andQueries,
5th series,vol. ix, p. 514.
4 Lisle Papers, xi. 15.
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of silver,that Christofer
Morysgivethyou,andoneof gold';* and
again,on May2, 1538: 'Cramp-ringsI can get noneout of the
jewel-house.Mr. Wylln'ssaysthe King hadthe mostpartof gold,
but has promised me twelve silver.' 2

In a letter of May 13,1536, John Husee combinesdenunciation

of Anne Boleynwith a promiseof cramp-ringsto Lady Lisle:
' Madam, I think verity that if all the booksand cronycleswere
totally revolved and to the uttermost proscuted and tried, which

against wymen hath been pennyd, contryvyd, and wryten, syns
Adam and Eve, thesesamewereI think verily nothing in comparison with that which hath been done and committed by Anne the

Queen. ... I think not the contrary but she and all they shall
suffre. John Williams hath promised me some cramp rings for
your Ladyship ' ;9
and again, six days after :
' Your ladyship shall receive of this berer 9 cramp-rings of
silver. John Williams says he never had so few of gold as this
year. The king had the most part himself : but next year he will
make you amends.'

This day, May 19, 1536, was the day of Anne Boleyn's execution.

Margaret Mylynton, in 1516, bequeaths to ' my dame Croche

my best gown and a kercheve, and my cramp-ring'.5 There
is nothing, however, to show that it had received the royal
benediction.

Andrew Boorcle, in his Introduction of Knowledge, says, ' the
kynges of Englande doth halowe every yere crampe rynges,ye

which rynges worne on ones fynger doth help them whych hath
the crampe'; and again, in his Breviarie of Health, publishedin
1547, but written during the lifetime of Henry VIII:

; The kynges

majesty hath a great helpe in this matter, in hallowing crampe
rynges, and so given without money or petition.' Boorde was
medical attendant to Thomas,eighth Duke of Norfolk, Lord President of the Council and uncle of Anne Boleyn, and by him was

recommendedto the notice of Henry VIII, who employedhim
much in State business,but not, so far as is known, in a medical

capacity. His testimonythereforeis peculiarlyreliable,andshows
1 Lisle Papers,xi. 111.

2 Ibid., xii. 43.

3 Ibid., xii. 58.

4 Ibid., xii. 60.

5 Registry of Wills, Archdeaconryof Norwich.
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that Henry VIII maintainedthe ceremonythroughout his reign,
asis borneout by the scatteredreferences
we have adducedfrom
other contemporary

sources.

In 1547,after the death of Henry VIII, Gardiner sent a letter
to Ridley, which contains the following passage:

' The late king used to blesscramp rings both of gold and

silver, which were much esteemedeverywhere, and when he was

abroadthey wereoften desiredfrom him. The gift he hopedthe
youngking wouldnot neglect. He believedthe invocationof the

nameof God might give such a virtue to holy water as well as to
the water of baptism,' and further he speaksof the rings as endued

* by the specialgift of curation ministeredto the king of this

realm V

That Edward VI did not relinquish the practice of blessing
cramp-rings, as has been supposed,and as Burnet submits, is conclusively proved by an entry in the Household Accounts of the

year 1553,before his death. Under the heading ' Oblations ' is
25 shillings for the redemption of rings commonly called medicine

rings,to be madeof gold and silver.2
It was little likely that Mary would allow a Catholic ceremonial
to lapse for want of royal patronage. In the Appendix to Illustrationsof the manners and expencesof antient times in England,
in the 15th, 16th, and 17th centuries, deducedfrom the accompts
of churchwardensand other authentic documents, London, 1797,

4to,printed in the same year, is a list of the New Year's gifts
presentedby QueenMary in 1556,among which we find :

' Item, deliuerid by the queins commandement-to the said
RobertRaynes,in broken golde,to makecramperings, etc. Item,
moredeliueridthe sametime, to makecramp ringes,in broke plate
of silu' theise parcelles,' &c.
But there is further

the evidence of the actual existence of

QueenMary's Illuminated MS. Manual,in the Library of the
RomanCatholicCathedralof Westminster,giving the Officeof the

Blessing
of Cramp-rings
in Latin, with rubricsin Englishshowingit
to bethe form madeuseof by herself. It also containsa miniature
painting of Queen Mary performing the service of consecration.

Thewholeofficeis transcribedbelow. A full descriptionof the
Manualwill be found in the Proceedings
of the Societyof Anti1 Burnet,Hist, of Reformation,
part ii, booki, §12;
2 British MuseumAdditional MS. 35184,HouseholdAccount, 1553.
1892
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quaries,1
at a meetingof whomit wasshownand described
by
Sir Henry Ellis. SparrowSimpsonhas also describedit in the
Journal of the ArchaeologicalAssociation,1871. It is a

' small

quarto volume,eight and a half inchesin heightby six andthree-

eighths in width'. CardinalWiseman,to whom it formerly
belonged,has written on the fly-leaf, ' QueenMary's manualfor
blessing cramp-rings and touching for the Evil. Bound 1850.'
The cover is spangledwith roses and fleurs-de-lis,together with
the Queen's monogram MB. ' The volume consists of nineteen
leaves of vellum, each surrounded with a rich border, and filled
either with miniatures or with the two offices which it comprises.
Then follow four ruled leaves and fifteen plain leaves without

manuscript. ...

On the recto of leaf 1 the royal arms of Philip

and Mary are emblazoned,surrounded by a garter and surmounted
by a crown. A rich border containing the rose, the fleur-de-lis,
and the pomegranate, together with a shield bearing the crossof
St. George, completes the decorations of the page.' The red and
white roses represent Queen Mary's double title to the throne of
England as the heiress of the houses of Lancaster and York, the
fleur-de-lis her claim to the throne of France, and the pomegranate
of Granada

her descent

from

Ferdinand

and Isabella.

The Cross

of St. Georgeis derived from the shield of the Order of the Garter.
' On the verso of this leaf is an illumination (Plate XL) representing
the interior of a chapel with an altar furnished with curtains, candle-

sticks, and crucifix. At a prayer-deskbeforethe altar kneelsthe
Queen; beforeher is an openbook, and on either sidetwo golden
basins containing cramp-rings.' Leaves 2 to 10 contain 'certayn
prayo's to be vsed by the quenesheighnesin the consecrationof
the crampe ryngs '. A study of the rubrics, which are in English,
suffices ' to show the essentials for the consecration of the rings :

the prayers, the royal touch, the holy water. . . . The recto of
leaf 11 is filled with an illumination of the Crucifixion with St. Mary
and St. John. In the border are the instruments of the Passion-

thespear,thereedandsponge,
thehammerandpincers,
threenails,
two scourges,and (a very unusualaddition) a centre-bitof the same
form as that now in use. On the verso of this leaf is a very interest-

ing full-page illumination. At a prayer-desk,on which is an open

book,kneelsthe Queen,turning to the right (the dextersideof the

picture),wearingthe head-dress
familiarto usin all herportraits.
1 Seriesi, vol. ii, p. 292.
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Beforeher kneelsa sufferer,apparently a young man, whosebare
and swollen neck the Queenholds between her two hands. Behind

him, holding open the collar of the patient's coat, kneels the
" clarkeof the closett" in a cassockand gown,and with a tonsured
head. On the left of the prayer-deskstands"the chaplen", a baldheaded,venerableman in a long cassock,a somewhatshort surplice
with full sleeves,and the " stole abowte his neck ' ' ordered in the

rubric, reading the appointed office. The Queenwears a brown
dresscut squareat the neck,white sleeves,anda laceruff and waistbands. The officefor the healingfollows,commencingon folio 12a,
and ending on folio 19a.
' The rubrics are in red ink, bright and fresh ; and each page has
a rich border of scrolls, leaves, flowers, and fruit, with occasional

figuresof children, &c. I enumeratethe most important subjects.
Folio 16, David with head of Goliath, St. George and the Dragon,

and a child with a skull ; folio 26, arms of the city of London ;
folio 3a, VERITASTEMPORISFILIA (the Queen's favourite motto),

with a sword and sceptre ; folios 36 and 4#, large terminal figures
with grapes; folio 4a, arms of France and England quarterly ;
folio 46, DNSMIHI ADIVTOR; folios 5a and 6, portcullis and rose ;
folios 6a and 6, PACIENTIAand PRVDETIA,with allegorical figures ;
folios la and 6, CHARITASand IVSTICIA ; folios Sa and 6, FIDES and
SPES; folios 9a and 6, FORTITVDOand TEMPERANCIA.'

With the death of Mary, the ceremonial seemsfinally to have
fallen into disuse. There is, however, a passagein the Historia
AnglicanaEcclesiasticaof Nicholas Harpsfield,1 which was written
entirely in the reign of Elizabeth, which seemsto throw somedoubt
on the point.

The words are as follows :

* Quin et annulus ille, de quo diximus, magna in WestmonasteriensiLondini coenobio postea reverentia reservatus, adversus

comitialemmorbum multis profuit : indeque etiam ortum, ut ad
sacramparasceuenRegesAngliae certos annulosstatis quibusdam
precibuset caerimoniis consecrareconsueverint, adversus eundem

morbumsalutares. Quaeconsuetudoet ad nostrausquetempora
perductaest, multique huiusmodi annulorum beneficium, nostra

etiamaetate,senserunt.' [And further the above-mentioned
ring
wasreverently preserved afterwards in the monastery of West-

minsterin London,and relievedmanyof epilepsy. That too was

theoriginof the customof the Kingsof Englandon GoodFriday

consecratingcertain rings with set prayers and ceremonies,for the
1 Ed. 1622,p. 219.
N 2
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cureof the samedisease.Whichcustomhaspersisted
evendown
to our own times, and many even in our own lifetimes have derived

benefit from rings of this kind.]

NicholasHarpsfield,thoughhe did not write till the reignof
Elizabeth, was born as early as A.D. 1519,so that his words are
consistent with discontinuanceof the ceremonyafter the time of
Queen Mary.

It remainsto considerwhat diseased
stateswereembraced
by
the term 'cramp'.
Epilepsy, convulsions, and rheumatism certainly. All these terms have in common the idea of muscular
contraction or spasm, and their relation in usage to one another
may be represented graphically as under :
Convulsion \

Epilepsy
Confusion

lay writers;

/

CramP = Rheumatism.

of these terms is far more marked

in medical than in

but at the same time there is little doubt that the

conservativesentiment inspired by the royal ceremonialkept the
term

' cramp
' alive
common
diction.

in a sense that

was all but

obsolete

in the

Chaucer applies 4cranipe' to muscular spasm:
But wel he felte about his herte crepe . . .
The cranipe of death, to streyne him by the herte.1
Linacre, as we have seen, speaks of cramp-rings, in 1518,as
a charm against spasms,while about the sameyear Polydore Vergil
speaksof the royal cramp-rings as a cure for the morbuscomitialis.
Each of these two writers clearly indicates epilepsy. In 1526

Magnusspeaksdefinitely of cramp-ringsas relieving a manlying in
the falling-sickness,a term habitually applied to epilepsy. Nicholas Harpsfield too, writing in the middle of the reign of Elizabeth,

speaksof cramp-ringsblessedby the kings as remediesfor the
morbuscomitialis. In all probability royal cramp-ringswereused
for epilepsy and epilepsy only, but it is quite possible,and I am
inclined to think probable, that other cramp-rings had a less
exclusive

use.

Bacon'sdescriptionof cramp in his Natural and Experimental
History is fairly explicit and obviouslydoesnot embraceepilepsy:
' The cramp cometh of contraction^ofsinews,which is manifest,
in that it comeseither by cold or dryness.'
1 Troilus, bookiii,;i069.
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Shakespearerecognizes both epilepsy and rheumatism as
entities apart from cramp. Epilepsy he seemsto associatemore
with falling than with convulsion: thus, of the fit that attacked
Caesar when the crown was offered to him, he writes :

Casca. He fell down in the market-place, and foamed at
mouth, and was speechless.

Brutus. Tis very like : he hath the falling-sickness.1
4Cramp' is usedby Shakespearefor muscular spasmsor contractures, and he links the term on the one side to rheumatism, and
on the other to convulsions, in the following passages:

For this, be sure, to-night thou shalt have cramps,
Side-stitches that shall pen thy breath up.2
Parolles says:

* In a retreat he outruns any lackey : marry, in coming on he
has the cramp.' 3
Prospero says :

Go, charge my goblins that they grind their joints
With dry convulsions; shorten up their sinews
With aged cramps.4
and

'Leander . . . went but forth to wash him in the Hellespont,
and being taken with the cramp was drowned.'5

Robert Bayford, in his Enchiridion Medicumpublishedin 1655,
includesboth wry-neck and convulsionsunder the heading cramp,
but he treats epilepsy separately on the ground that, as we know
to be the case, it is not always associated with convulsions. He
has no word

' rheumatism'

at all.

Pepys (1664) carried about with him a hare's foot as a charm

against colic, i. e. against muscular spasm. Among Indians,
Norwegians,and Central Africans, the foot of an elk was a charm
againstepilepsy. Pepys also recites a charm against cramp :
Cramp, be thou faintless
As our Lady was sinless
When

she bare Jesus.

In thischarmthe word crampseemsto referto the painfulmuscular
spasmsof labour.

Pepys, as we know, suffered from colic, but not

1 Julius Caesar,I. ii.
3 All's Well that Ends Well, iv. iii.
6 As You Like It, jv. i.

2 Tempest,i. ii.
* Tempest,jv. i.
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fromepilepsy,
soin usinga hare'sfootasa charmagainst
coliche

wasprobablyemployinga charmagainstepilepsy. In like manner

the ' rheumaticring' of to-day seemsto be the lineal descendant
of the cramp-ring of aforetime, and the confusion of nomenclature

has doubtless not affected its efficacy. Folk-medicineserves
rather to confirm than to elucidate the confusion, for in Suffolk

moles' feet are carried as a charm against rheumatism, but in

Sussexagainst cramp. In Devonshirea dried frog is worn as
a cure for fits.

Boswell, in his description of Johnson at the time of their tour

to the Hebrides, usesthe word ' cramp' in its earlier significance.
' His head,' he says, ' and sometimes also his body, shook with
a kind of motion like the effect of a palsy: he appeared to be
frequently disturbed by cramps, or convulsive contractions, of the
nature of that distemper called St. Vitus's dance.'
It may be asked how it came about that rings were usedin the
first instance as a remedy for epilepsy. It has occurred to me that
their use may have originated in the time-honoured belief that an
epileptic seizure may be aborted by ligature of a limb or part above
the situation in which the warning ' aura' commences. Galen,
Alexander of Tralles, Rhazes, and Avicenna, among the earlier
writers on medicine, all recommend the measure.

THE

OFFICE

OF

CONSECRATING

THE

CRAMP-RINGS

Certain prayers to beusedby the queen'shighness,in the consecration
of the
cramp-rings.

Deus misereatur

nostri

et benedicat

nos Deus, illuminet

vultum suum

super nos et misereaturnostri.

Ut cognoscamus
in terra viam tuam, in omnibusgentibussalutare

tuum.

Confiteantur tibi populi Deus, confiteantur tibi populi omnes.

Laetentur et exultent gentes,quoniam iudicas populosin aequitate,et
gentesin terra dirigis.

Confiteantur tibi populi Deus, confiteantur tibi populi omnes, terra

dedit

fructum

suum.

Benedicat nos Deus, Deus noster, benedicat nos Deus, et metuent eum
omnes fines terrae.

Gloria Patri, et Filio, et Spiritui Sancto.

Sicut erat in principio, et nunc, et semper,et in saeculasaeculorum
Amen.

Omnipotens
sempiterne
Deus,qui adsolatiumhumanigeneris,
variaac
multipliciamiseriarum
nostrarum
levamenta
uberrimis
gratiaetuaedonif
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ab inexhausto benignitatis tuae fonte manantibus incessanter tribuere

dignatuses,et quosad regalissublimitatisfastigiumextulisti, insignioribus
gratiis ornatos,donorumque
tuorum organaatquecanalesessevoluisti, ut
sicut per te regnant aliisque praesunt, ita te authore reliquis prosint, et
tua in populum beneficiaconferant: precesnostras propitius respice, et
quaetibi vota humillime fundimus, benignusadmitte, ut quod a te maiores
nostri de tua misericordiasperantesobtinuerunt, id nobis etiam pari fiducia
postulantibusconcederedigneris. Per ChristumDominumnostrum. Amen.
Therings lying in onebason,or more,this prayer to be said overthem.
Deus coelestium terrestriumque conditor creaturarum, atque humani

generisbenignissimereparator, dator spiritualis gratiae, omniumquebenedictionum largitor, immitte Spiritum Sanctumtuum Paracletumde coelis
super hos annulos arte fabrili confectos,eosquemagna tua potentia ita
emundaredigneris, ut omni nequitia lividi venenosiqueserpentis procul
expulsa,metallum a te bono conditorecreatum, a cunctis inimici sordibus
maneat immune.

Per Christum

Dominum

Benedictio

Deus Abraham,

nostrum.

Amen.

annulorum.

Deus Isaac, Deus lacob, exaudi misericors preces

nostras, parce metuentibus, propitiare supplicibus, et mittere digneris
sanctum Angelum tuum de coelis qui sanctificet ^ et benedicat ^ annulos
istos, ut sint remedium salutare omnibus nomen tuum humiliter implorantibus, ac semetipsos pro conscientia delictorum suorum accusantibus,
atque ante conspectum divinae clementiae tuae facinora sua deplorantibus,

et serenissimampietatem tuam humiliter obnixeque flagitantibus ; prosint
denique per invocationem sancti tui nominis omnibus istos gestantibus, ad
corporis et animae sanitatem. Per Christum Dominum nostrum. Amen.
Benedictio.

Deus qui in morbis curandis maxima semper potentiae tuae miracuia
declarasti, quique annulos in luda patriarcha fidei arrabonem, in Aarone
sacerdotaleornamentum, in Dario fidelis custodiae symbolum, et in hoc
regno variorum morborum remedia essevoluisti, hos annulos propitius »!"

benedicereet >{«sanctificare digneris: ut omnes qui eos gestabunt sint

immunes ab omnibus Satanae insidiis, sint armati virtute coelestis defen-

sionis,neeeosinfestetvel nervorumcontractio,vel comitialis morbi pericula,
sedsentiant te opitulante in omni morborum generelevamen. In nomine
Patris"$*et Filii & et Spiritus Sancti "%<
. Amen.
Benedicanima mea Domino : et omnia quae intra me sunt nomini
sanctoeius. Here follows the rest of that Psalm.

Immensamclementiamtuam misericorsDeushumiliter imploramus,ut

qua animi fiducia et fidei sinceritate, ac certa mentis pietate, ad haec

impetrandaaccedimus,
pari etiam devotionegratiae tuae symbolafideles
prosequantur: facessat omnis superstitio, procul absit diabolicae fraudis

suspicio,et in gloria tui nominis omnia cedant: ut te largitorem bonorum
omnium fideles tui intelligant, atque a te uno quicquid vel animis vel
corporibusvere prosit, profectum sentiant et profiteantur. Per Christum
Dominum nostrum.

Amen.
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These
prayersbeingsaid,thequeen's
highness
rubbeth
theringsbetween
her
hands,saying:

SanctificaDomineannulosistos,et rore tuae benedictionis
benignus

asperge, ac manuum nostrarum confricatione, quas, olei sacra infusione

externa, sanctificaredignatus es pro ministerii nostri modo, consecra,ut

quodnaturametallipraestarenonpossit,gratiaetuaemagnitudineefficiatur.
Per Christum

Dominum

nostrum.

Amen.

Then mustholy waterbecaston therings, saying:
In nomine Patris, et Filii, et Spiritus Sancti. Amen. Domine Fill Dei
unigenite, Dei et hominum Mediator, lesu Christe, in cuius unius nomine

salus recte quaeritur, quique in te sperantibus facilem ad Patrem accessum
conciliasti, quern quicquid in nomine tuo peteretur, id omne daturum, cum
certissimo veritatis oraculo ab ore tuo sancto, quum inter homines versa-

baris homo pronunciasti, precibus nostris aures tuae pietatis accommoda,
ut ad thronum gratiae in tua fiducia accedentes, quod in nomine tuo humiliter

postulavimus, id a nobis, te mediante, impetratum fuisse, collatis per te
beneficiis, fideles intelligant. Qui vivis et regnas cum Deo patre in unitate
Spiritus Sancti Deus, per omnia saecula saeculorum. Amen.
Vota nostra quaesumus Domine, Spiritus Sanctus qui a te procedit,
aspirando praeveniat, et prosequatur, ut quod ad salutem fidelium confidenter petimus, gratiae tuae dono efficaciter consequamur. Per Christum
Dominum

nostrum.

Amen.

Maiestateni tuani clementissimeDeus, Pater, Filius, et Spiritus Sanctus,
suppliciter exoramus, ut quod ad nominis tui sanctificationem piis hie
ceremoniis peragitur, ad corporis simul et animae tutelam valeat in terris,
et ad uberiorem felicitatis fructum proficiat in coelis.
Qui vivis et regnas Deus, per omnia saeculasaeculorum. Amen.
THE

CEREMONIES

GOOD FRIDAY,
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OF
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ON

KINGS

ENGLAND

Thepsalme' Deusmisereaturnostri, etc.\ with the ' GloriaPatri\

May Godtake pity upon us and blesseus : may he sendforth the light
of his face upon us, and take pity on us.

That we may know thy ways on earth : amongall nationsthy salvation.

May peopleacknowledge
thee,O God: may all peopleacknowledge
thee.

Let nations rejoice and be glad, becausethou judgest peoplewith equity:
and doest guide nations on the earth.

May peopleacknowledge
thee, 0 God,may all peopleacknowledg

thee : the earth has sent forth her fruit.

MayGodblesse
us,that Godwhois ours: maythat Godblesse
us: and
may all the boundsof the earth fearehim.
Glory be to the Father,and to the Son: and to the holy Ghost.

As it was in the beginning,and now, and ever : and for ever and ever.

Amen.

Then the king reades this prayer:

Almighty eternalGod,who by the most copiousgifts of thy grace

flowing
fromtheunexhausted
fountain
of thy bounty,hastbeen
gracious
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pleasedfor the comfort of mankind,continually to grant us many and

various means to relieve us in our miseries, and art willing to make those

the instrumentsand channelsof thy gifts, and to gracethose personswith
more excellent favours, whom thou hast raised to the royal dignity ; to the

end that as by thee they reign and govern others, so by thee they may

provebeneficialto them,andbestowthy favourson the people: graciously

heareour prayers and favourably receivethose vows we powre forth with
humility, that thou mayestgrant to us, who beg with the sameconfidence,
the favour which our ancestorsby their hopes in thy mercy have obtained,
through Christ our Lord. Amen.

Therings lying in onebason,or more,this prayer is to be said overthem:
0 God, the maker of heavenly and earthly creatures,and the most
graciousrestorer of mankind, the dispenserof spiritual grace, and the
origin of all blessings: senddownefrom heaventhy holy Spirit the Comforter upon these rings, artificially fram'd by the workman, and by thy
greatepowerpurify them so, that all the malice of the fowle and venomous
serpentbe driven out; and so the metal, which by thee was created, may
remaine pure and free from all the dregs of the enemy, through Christ our
Lord.

Amen.

The blessingof the rings.
0 God of Abraham, God of Isaac, God of Jacob, heare mercifully our

prayers. Sparethose who feare thee. Be propitious to thy suppliants, and
graciously be pleased to send downe from heaven thy holy angel: that he
may sanctify ^ and blesse »J«these rings : to the end they may prove
a healthy remedy to such as implore thy name with humility, and accuse
themselvesof the sins which ly upon their conscience: who deplore their
crimes in the sight of thy divine clemency, and beseech with earnestnes

and humility thy most serene pity. May they in fine by the invocation
of thy holy name becomeprofitable to all such as weare them, for the health
of their soule and body, through Christ our Lord. Amen.
A blessing*

0 God, who has manifestedthe greatestwondersof thy power by the
cure of diseases,and who were pleasedthat rings should be a pledge of
fidelity in the patriark Judah, a priestly ornament in Aaron, the mark
of a faithful guardian in Darius, and in this kingdom a remedy for divers

diseases:
graciouslybe pleasedto blesse»£ and sanctify "%>
theserings,to

the end that all such as weare them may be free from all snaresof the
devil, may be defendedby the powerof celestialarmour, and that no contraction of the nerves or any danger of the falling-sicknessmay infest

them,but that in all sort of diseases
by thy helpthey mayfind relief. In

thenameof the Father, & and of the Son,»£and of the Holy Ghost>J*.
Amen.

Blesse,0 my soule,the Lord : and let all things which are within me

praisehis holy name.

Blesse,
0 my soule,the Lord and do not forget all his favours.
Heforgivesall thy iniquities he healesall thy infirmities.

Heredeemes
thy life from ruin: he crownes
theewith mercyandcom-

miseration.

He fils thy desireswith whatis good: thy youthlike that of the eagle

ehal be renewed.
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The Lord is he whodoesmercy: anddoesjusticeto thosewhosuffer

wrong.

The mercifuland pitying Lord : the long suffererand mostmighty

merciful.

He will not continue his anger for ever : neither wil he threaten for
ever.

He has not dealt with us in proportion to our sins : nor has he rendred
unto us according to our offences.

Because according to the distance of heaven from earth : so has he
enforced his mercies upon those who feare him.
As far distant as the east is from the west : so far has he divided our
offences from

us.

After the manner that a father takes pity of his sons; so has the
Lord taken pity of those who feare him : becausehe knows what we are
made

of.

He remembers
that we are but dust : manlike hey suchare his days:

like the flower in the field so wil he fade away.
Becausehis breath wil passeaway through him, and he wil not be able
to subsist : and it wil find no longer its owne place.

But the mercy of the Lord is from all eternity : and will be for ever
upon those who feare him.
And his justice comes upon the children of their children : to those who
keep his wil.
And are mindful of his commandements : to performe them.

The Lord in heaven has prepared himselfe a throne : and his kingdom
shall reign over all.
Blesse yee the Lord all yee angels of his, yee who are powerful in
strength : who execute his commands, at the hearing of his voice when he
speakes.

Blesse yee the Lord all yee vertues of his : yee ministers who execute
his wil.

Blesse yee the Lord all yee works of "his throughout all places of his
dominion : my soule praise thou the Lord.

Glory be to the Father, and to the Son : and to the holy Ghost.
As it was in the beginning, and now, and ever : and for ever and ever.
Amen.

Wee humbly implore, O merciful God, thy infinit clemency : that as
we come to thee with a confident soule, and sincere faith, and a pious assur-

ance of mind : with the like devotion thy beleeversmay follow on these

tokensof thy grace. May all superstitionbe banishedhence,far be all

suspicionof any diabolical fraud, and to the glory of thy namelet all things
succeede: to the end thy beleeversmay understand thee to be the dispenser

of all good; and may be sensibleand publish,that whatsoever
is profitable

to soul or body, is derived from thee : through Christ our Lord. Amen.

Theseprayersbeingsaid, the king's highnesrubbeththe rings between
his
hands, saying :

Sanctify,0 Lord, theserings, and graciouslybedewthem with the
dewof thy benediction,
andconsecrate
themby the rubbingof ourhands,
which thou hast beenpleasedaccordingto our ministeryto sanctifyby
an external effusionof holy oyle upon them; to the end that whatthe

nature of the mettal is not able to performe,may be wroughtby the greatnes
of thy grace: through Christ our Lord. Amen.
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Then must holy water be cast on the rings, saying :
In the name of the Father, and of the Son, and of the holy Ghost. Amen.

0 Lord, the only begotten Son of God, mediatour of God and rnen,
Jesus Christ, in whose name alone salvation is sought for, and to such
as hope in thee givest an easy accessto thy Father ; who when conversing
among men, thyself a man, didst promise by an assured oracle flowing
from thy sacred mouth, that thy Father should grant whatever was asked
in thy name ; lend a gracious eare of pity to these prayers of ours: to the
end that approaching with confidence to the throne of thy grace, the
beleeversmay find by the benefits conferrd upon them, that by thy mediation we have obteined, what we have most humbly beg'd in thy Name ;
who livest and reignest with God the Father, in the unity of the holy Ghost,
one God, for ever and ever.

Amen.

Wee beseechthee, 0 Lord, that the Spirit, which proceedesfrom thee,
may prevent and follow on our desires; to the end that what we beg with
confidencefor the good of the faithful, we may efficaciously obteine by thy
gracious gift : through Christ our Lord.

Amen.

0 most clement God ; Father, Son, and holy Ghost: wee supplicate

and beseechThee, that what is here performed by pious ceremoniesto the
sanctifying of thy name, may be prevalent to the defense of our soule and

body on earth ; and profitable to a more ample felicity in heaven. Who

livest and reignest God, world without end.

Amen.

DR. JOHN

WEYER

AND

THE

WITCH

MANIA

By E. T. WITHINGTON

THE value of every new truth or discovery is relative, and

dependsupon the state of ideas or knowledgeprevalent at the
time.

Should it

go greatly

beyondthis, it may lose much
in practical effect, like good
seedfalling on unprepared soil;
but

the discoverer

is no less

worthy of praise though he be
so far in advance of his fellows

that they refuse to accept his
teaching, and persecute instead
of honouring him. Posterity,
however, often ignores former
conditions, especially in an era
of rapid progress, for the

quicker the advance the sooner
will the early stages be forgotten, however important and

difficult they may have been.
Among those who were so

far beyondtheir agethat the
truths they proclaimed not only
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IOAWNIS
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were rejected by the majority

but brought them into dangerwasDr. John Weyer, the first serious
opponent of the witch mania.

He stood almost alone. His attack on

thewitch-hunters,though it marksthe turn of the tide, wasfollowed
by morethan a century of cruelty, injustice, and superstition; yet
our ideason the subject are now so entirely altered that it is hard
to imaginethe value and danger of the servicehe performed, and
his name was almost forgotten even by membersof his own profession,when his biography waspublishedby Dr. K. Binz in 1885.1
1 Dr. Johann Weyer,der ersterBekdmpferdes Hexemvahns,Bonn, 1885,2nd ed.,

Berlin,1896. AlsoJ. Geffcken,'Dr. JohannWeyer' in Monatshefie
der Comenius
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Let ustry to getsomeideaof thenatureof thewitchmania,
that wemaybetterappreciate
thecourage
andintelligence
of this
ancient physician.

In the secondhalf of the fifteenthcenturya newagebeganin

WesternEurope. Therevivalof Greek,theinventionof printing,
and the discoveryof Americagavefreshideasandnewprospects
to mankind. But, as the sun's rays were believed to breed serpents in fermenting matter, so amid this ferment of new life and

light rosea hideousmonster,moreterriblethananyfableddragon
of romanceor superstitionof the darkest ages,which for generations satiated

helpless.

itself on the tears and blood of the innocent and

This was the witch

mania.

For two centuries the

majority of theologians and jurists in Western Europe were con-

vinced that vast numbers of their fellow creatures, especially
women, were in league with the devil, that they had sexual intercourse with him or his imps, and that he bestowed on them in

exchange for then: souls the power of injuring their neighboursin
person or property.

They thought it their duty to search out these

witches, to force from them, by the most terrible tortures they
could devise, not only confessions of their own guilt, but also

denunciations of their associates,and finally to put them to death,
preferably by burning. In consequence, many thousands of
innocent personsof all agesand ranks, but especially poor women,
were judicially murdered, after being first compelled by unspeakable torments to commit moral suicide by declaring themselves

guilty of unmentionablecrimes,and to involve their dsarestfriends
and relations

in a similar

fate.

There

is no sadder scene in the

whole tragicomedy of human history.
There had been nothing like it in the darkest of the dark ages,

there was nothing like it among the far more ignorant and superstitious adherents of the Eastern Church.

The witch mania in its

extreme form has been manifested only by the Catholics and Protestants of the sixteenth and seventeenth centuries and by some
tribes of African savages.

In early Christian times, witchcraft was recognizedas a relic

of paganism,but it wasnot feared. Christ had overcomethe
powersof darkness,
andHis true followersneedfearno harmfrom
them. A canon of the Church, at least as early as the ninth

Gesellschaft
3, 1904; J. Janssenand L. Pastor,Geschichte
desdeutschen
Volkes,
8 vols., Freiburg im Breisgau,1898-1903,viii. 600ff.
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century, declaredthat womenwho thought they rode through the
air with Diana or Herodias were only deluded by the devil, and
that those who believed human beings could create anything, or

changethemselvesor others into animal forms, were infidels and
worse than heathens;

and confessors were instructed to inquire

into and inflict penancefor the belief that witches could enter closed
doors, make hail-storms, or kill persons without visible means.1
In the enlightened sixtsenth century, any one who professedhis
disbelief that witch3s could ride through the air, change themselves

into cats, or make caterpillars and thund 3r-storms,would have had
an excellent chance of being burnt as a heretic or concealed sorcerer. St. Boniface (680-755) classed belief in witches and were-

wolves among the works of the devil, and St. Agobard of Lyons
(779-840)declared the idea that witches caused hail and thunderstorms to be impious and absurd.2 The laws of Charlemagne made
it murder to put any one to death on charge of witchcraft, and

in the eleventh century King Coloman of Hungary asserted briefly,
* Let no one speak of witches, seeing there are none V3 Few, indeed,
were quite so sceptical as this ; still witchcraft was in the Middle

Ageslooked upon by the educated in a half-contemptuous fashion,
and even those who openly professed sorcery frequently escaped
with no worse punishment
ecclesiastical scourging.

than penance, banishment,

or an

This may be well illustrated by a story told in the life of the
learned Dominican, St. Vincent of Beauvais.

An old woman once

(1190-1264)
came to a priest in his church and demandedmoney
from him, saying she had done him a great service, for that, when
she and her companions, who were witches, had entered his bed-

room the previous night, she had prevented them from injuring
him. ' But how', askedthe priest, ' could you enter my chamber,
seeingthat the door was locked ? ' 'Oh,' said the witch, ' that

matters naught to us, for we go through keyholes as easily as

throughopendoors.' ' If what you say is true,' replied the holy
'

man,

you shall not lack a reward, but I must first have proof of

it.' With thesewords,he lockedthe church door, and began
1 Jean Hardouin (Harduinus),Collectioregia maxima conciliorumgmecorumet

latiiwrum,
12vols.,Paris,1715,i. 1506; H. C.Lea,Historyof theInquisitionof the

Middle
Ages,
2nded.,3 vols.,London,
1906,
iii. 494; W.G.Soldan
andH. Heppe,
Geschichte
derHexenprocesse,
2 vols.,Stuttgart, 1880,i. 132.
2 Lea,loc. cit., iii. 414.
3 SoldanandHeppe,loc. cit., i. 128,139.
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vigorously to beat the old woman with the handle of the crucifix

he carried,askingher, whenshe complained,
why she did not
escapethrough the keyhole.1

The great Pope NicholasI (died867)strongly condemned
the

useof torture to induceconfessions,
andGregoryVII (died1085)
forbade inquisition to be made for witches and sorcerers on

occasionsof plague or bad weather.2 Later, the inquisitorial

process,combined with torture to enforce denunciations,became
the chief agent in spreadingand maintaining the witch mania.
The Eastern Church remained in this mediaeval stage,and
never developeda witch mania. In the West the changeseems
to have beenbrought about mainly by two causes,the development
of heresies and the increasing prominence of the devil.

There is no doubt that the Albigensian and other heresiesof the
twelfth

and thirteenth

centuries

contained

Manichean

It was taught that there were two divinities-one

elements.

perfectly good,

the creator of the invisible spiritual world, the other the creator of

the material world, the Demiurgus, a being capableof evil passions,
wrath, jealousy, &c., who was identified with the Jehovah of the
Old Testament.3

It required very little to confound this Demi-

urgus with Satan, the Prince of this world ; after which it waseasy
to look upon Satan as a being not entirely evil, as Lucifer, son of
the morning, the disinherited son or brother of God, a natural

object of worship for the oppressedand discontented.4
The serfs,equally tyrannized over by bishop and noble, the relics
of the persecuted sects Waldensesand Cathari,5 sought refuge,like
Saul of old, in forbidden arts, and thus sects of Luciferans, or devil-

worshippers, arose(especially in Germany and France) whosenum-

bers were exaggeratedby the fear and horror of the orthodox.6
1 Seealso Lea, loc. cit., iii. 434, on this mildness of the Church up to the fourteenth

century.

2 Soldan and Heppe, loc. cit., i. 136.
3 Lea, loc. cit., i. 01.
4 The Paulicians were accusedof teaching that the devil createdthis world,

but seemmerelyto havetaken suchtexts as John xii. 31,xiv. 30; 2 Cor.iv. 4

' in theirplainandobvioussense
'. F. C.Conybeare,
Keyof Truth,A Manual
of
the Paulician Church of Armenia, Oxford, 1898, 46.
5 The term ' Cathari'

tail in the shapeof a cat'.

' from their kissingLucifer underthe
Lea, loc. cit., iii. 495.

was said to come

6 Lea,loc. cit., i. 105,ii. 334,&c. The mamevidence
is Conradof Marburg's
report to PopeGregoryXI, 1233: cA tissue of inventions', but ' apparently
doubted by no one '.
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At the same time the devil acquired more importance in other

ways. That fearful calamity, the Black Death,seemedto display
his power over both the just and the unjust; while the Great
Schism in which each pope excommunicated the other, handing
him and his adherents over to Satan, put every one not absolutely

certainof beingon the right sidein reasonablefear of the powersof
darkness.

The belief in the great activity and power of the devil and his
servants the sorcererswas further supported by the vast authority
of St. Thomas Aquinas (1225-74), whose ingenuity enabled him

to explain away those ancient canonswhich seemedopposedto
the more extreme views. Thus the synod of Bracara (A. D. 563)
had declared the doctrine that the devil can produce drought

or thunder-storms to be heresy; to which the Doctor Angelicus
replied that though it is doubtless heresy to believe the devil can
make natural thunder-storms, it is by no means contrary to the
Catholic faith to hold that he may, by the permission of God,
make artificial

ones.1

For these and other reasons, the devil assumed greater prominence during the fourteenth and fifteenth centuries than ever
before. Men believed that he might appear to them from behind
every hedge or rum, that his action was to be seen in almost all
pains and diseases,but that he was to be dreaded most of ah1when

he entered into a league with some man or woman. Thus everything was ready for the outbreak of witch mania when, in 1484,

Pope Innocent VIII by his bull Summis desiderantesgave the
sanction of the Church to the popular beliefs concerning witches,
such as sexual intercourse with devils, destruction of crops, and
infliction of sterility and diseaseon man and beast.
The charge of sorcery had usually been employed in earlier

timeseither to checklearned men who seemedto be going too far,
or tending to heresy in their researches, as hi the case of the

physicians Arnold of Villanova (1240-1312) and Peter of Abano

(1250-1320),
or to crush individuals and societieswho were politically dangerous,as with Joan of Arc, the Duchess of Gloucester,
and the Templars-the Church being called hi to aid the civil
power. Now it was the Church which called upon the civil power

to assistin a crusade against witches and sorcerersas being the
worst and most dangerous of heretics.
1 Quodlibet, xi. 10 ; Soldan and Heppe, loc. cit., L 143 ; Lea, loc. cit., iii. 415.
1892
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In the MiddleAgesit washeldthat a manwhocalledup the
devil,knowingit to be wrong,wasnot a hereticbut merelya
sinner. But if he thoughtit wasnot wrong,or that the devil
wouldtell him the truth, or that the devilcoulddo anything
without God's permission,he was also a heretic, sincethesebeliefs

are contrary to Churchdoctrine. In the fifteenth centuryit was

taught that all sorcerers
areheretics,maleficus
being,according
to
the learned authors of the Malleus Maleficarum,a contraction of
male defide sentiensor heretic.1

Nor was the identification of heresy and witchcraft illogical,
whatever we may think of the etymology. The Church is the
kingdom of God. heretics form the kingdom of the devil, and just as
the Church possessessaints who see visions, work miracles, and
oommune with Christ face to face, so there are specially eminent
heretics, saints of the devil's church, who work miracles and have
obscene

intercourse

with

their

master.

All

true

Christians

are

potential saints, all heretics potential sorcerers, for all have com-

mitted treason against the divine Majesty, though only somemay
have entered into a definite compact with the enemy.

The former,

if they repent, may hope for perpetual imprisonment; the latter
are to be put to death whether they repent or not.
This view was also of advantage to the Church, for it increased

the horror of heresy and facilitated its suppression. The laity had
never entirely reconciled themselvesto the sight of their apparently
harmless neighbours being tortured and burnt for differencesin
abstract belief, but almost every one was ready to torture and burn
a sorcerer, and local outbreaks of witch-hunting were frequently

started by mob violence. In 1555it wasdeclaredby the Peaceof
Augsburg that no one should suffer in life and property for his
religion ; but to take a Lutheran, call him a sorcerer,confiscate

his goods,and force him by torture to confessthat he wasled
into his errors by the devil himself, seemsto have been too great

a temptation for the prince-bishops who headed the ' counter-

reformation' in South Germanyto resist. That this waspartly
the cause of the great witch-burnings in the bishopricsof
Wurzburg, Bamberg, Fulda, and Treves is evidencedby the

largeproportionof malevictims,and by the frequentandsigni1 H. Institoris andJ. Sprenger,
MalleusMaleficarum,
editio princeps,Cologne,

1486,andfrequently
reprinteduntil the endof the seventeenth
century.See
especiallypars1, quaestio2.
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ficant appearanceof the phrase' is alsoLutheran' in the official
reports.

As soon as the Reformation was established, Protestants vied

with Catholics as witch-hunters.

Eager to show that they were in

no way inferior to their opponentsin zealfor the Lord and enmity

againstSatanand his servants,they had the advantageof being
able to follow the scriptural injunction,

Thou shalt not suffer

a witch to live', without previously explaining away ancient canons

and decreesof Churchsynodswhich seemedto throw doubt on the
very existenceof the more typical forms of witchcraft. Nor did
they hesitateto attack their rivals with similar weapons. If Protestants were burnt as sorcerers at Wiirzburg, we find the first
Danish Lutheran bishop, Peter Palladius, recommending the
zealous members of his flock to seek out the so-called

wise women

of their neighbourhoods on pretence of having some disease. If
then the latter use paternosters, holy water, or invocations of saints,

they are probably not only Catholics but witches, and should be
treated accordingly.1
Almost

all

the victims

of the witch

mania

were

executed

on

their own confession, extorted in the vast majority of instances
by torture or the fear of torture. In England, where torture was
theoretically illegal, confessions were comparatively

rare, and

nearly all died protesting their innocence. The few exceptions
provethe rule ; thus Elinor Shaw and Mary Philips, almost the last

witcheslegally executedin England, 1705,confessedbecausethey
werethreatened with death if they refused, and promised release
if they pleaded guilty,2 while others were induced to admit their

guilt by being kept awake severalnights, and forced to run up
and down their cells till utterly exhausted, methods almost as
effectual in producing ca readiness to confess' as the rack or
the thumbscrew.3

Nearly all the confessions were to a similar effect.

From

Lisbonto Liegnitz, from Calabria to Caithness,the central point
of the story wasthe ' sabbat', an assemblyof witchesand sorcerers
in somebarren spot wherethey adoreda visible devil, indulged in
1 J. Diefenbach,Der Hexenwahn^
Mainz, 1886,p. 299.
The story of Elinor Shawand Mary Philips, as well as many other accountsof
witchcraft,may be read in two volumesentitled Rare and CuriousTractsillustrativeof theHistory of Northamptonshire,
Northampton, 1876and 1881.
3 F. Hutchinson,Historical Essay,London, 1718,cap. iv.
02
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feasts,
dances,
andsexualorgies,
reportedwhateviltheyhaddone
and plotted more.

A few exampleswill thereforesuffice,and they may be best
taken from the Daemonolatria
l of NicholasRemy, Inquisitor of
Lorraine, who burned nearly 900 witches and sorcerersin fifteen
years, 1575-90.

He provesthe reality of the witch dancesas follows: A boy
named John of Haimbach confessed that his mother took him to

a sabbat to play the flute. He wastold to climb up into a treethat
he might be heard the better, and was so amazedby what he saw
that

he exclaimed

:

' Good God ! where did this crowd of fools

and lunatics come from ? ' Thereupon he fell from the tree and
found himself alone with a dislocated shoulder. Otillia Velvers,
who was arrested soon after, confirmed the whole story, as did also
Eysarty Augnel, who was burnt the following year. So too,
Nicholas Langbernard, while going home in the early morning of
July 21, 1590, saw in full daylight a number of men and women

dancing back to back, some of them with cloven hoofs. He cried
out ' Jesus' and crossed himself, upon which all vanished except
a woman called Pelter, whose broomstick dropped, and who was
then carried off by a whirlwind.
The grass was afterwards found
to be beaten down in a circle with marks of hoof-prints. Pelter
and two other women were arrested and confessed they were

present, as also did John Michael, who said he was playing the flute
in a tree, and fell down when Nicholas crossed himself, but was
carried off in a whirlwind, his broomstick not being at hand.

'What further evidence', asks the inquisitor, 'can any one

require ? ' The only possibleobjection, viz. that they werephantoms or spirits of peoplewhosebodieswereasleepin their beds,is
worthless, ' it being the pious and Christian belief that soul and

body when onceparted do not reunite till the day of judgement'.
The food at thesesabbatsusually included the flesh of unbaptized children, and was always abominable. A certain Morel said
he was obliged to spit it out, at which the demon was muchen-

raged. ' Dancingopensa large windowto wickedness,'
and is
therefore specially encouraged by the devil, but the dancescause

great exhaustion, just as his feastscauseloathing, and his money

changes
to dungor potsherds.' BarberinaRahel,andnearlyall
others,declaredthey hadto lie in bedtwo daysafter a witch dance,
1 Daemonolatriae libri ires, Lyons, 1595.
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but even the oldest cannot excuse themselves, and the devil beats

them if they are lazy.' The music is horrible; every one sings or
plays what he likes, a favourite method being to drum on horse
skulls or trees. Sometimesthe devil gives a concert of his own, at
which all are required to applaud and show pleasure ; those who
do not are beaten so that they are sore for two days, as Joanna
Gransandeau

confessed.

All are compelled to attend and give an account of their evil
deedsunder heavy penalties. C. G. said ' he was beaten till he

nearlydiedfor failing to attend a sabbat,and for curing a girl whom
he had been told to poison. The devil also carried him up into the
air over the river Moselle, and threatened to drop him unless he
sworeto poison a certain person.' The witch Belhoria was attacked

by dropsy becauseshe refused to poison her husband. If they
failed in their attempts on others, they were compelled to poison
their own children, or destroy their own property.
Antonius Welch was asked to lend his garden for a witch dance.
He refused, and found it full of snails and caterpillars. Men of

little faith have objected that only God can create, for ' without
Him nothing is made that was made '; but why should not demons
collect

vast

numbers

of insects

known rain of frogs, blood, &c.

in a moment

?

Look

at the well-

This is doubtless done by devils

out of mere sport: how much more would they do for love of harm ?
The making of thunder-storms is harder to believe, but has been
admitted by more than 200 condemned witches and sorcerers.

Almost all confessedthat they could creep into locked rooms and
housesin the form of small animals, and resuming their natural

shapecommit all sorts of crimes,showing,saysRemy, what a peril
they are to mankind.

A worthy comrade of Remy was Peter Binsfeld, suffragan
Bishop of Treves and foremost opponent of John Weyer. He is
said to have burnt no fewer than 6,500 persons and to have so

desolatedhis diocesethat hi many villages round Trevesthere was
scarcelya woman left. His Tractatus de confessionibus
maleficoruml begins with the following case,which with those mentioned
above affords a complete view of the usual witch confessions.

JohnKuno Meisenbein,a youth about eighteenyears old, was
studying * poetry and the humaner letters ' at the High Schoolin

Treves,when he confessedto the authorities that his mother,
1 Treves, 1595.
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brother,sister,andselfwereall in leaguewith thedevil. Hesaid
that in his ninth yearhis motherhad initiated him asa sorcerer,
and had carried him up the chimneyon a goat to a heath near
Treves,wherehe took part in the usual sabbat and had intercourse
with a female demon named Capribarba. The mother, Anna

Meisenbein,a woman of good position, had already escapedto
Cologne,but a son and daughter were arrested,strangled,and
burned. They died with much sorrow and penitence.' The
eldestson,John Kuno, thereupon urged the judgesto useall means
to capture his mother. ' that by punishmentand momentarydeath
in this world she might escapeeternal damnation'.
Moved by this most creditable and merciful petition (honestis-

sima et plenissimamisericordiaepetitioneexcitatus),the prior wrote
to his friends at Cologne,and the unhappy woman was arrestedand
taken back to Treves. At first she protested her innocence, ' but
when more severe tortures were employed ' she made the usual
admissions. Having lost a baby, she had, for a moment, doubted
the goodness of God. Whereupon a man in black raiment appeared at the side of the bed, and promised if she would renounce

God and serve him he would give her peace of mind.

Shedid so,

and he became her lover, and gave her money, which howevsr
vanished.

Hs called himself

Fedderhans,

Then follows the usual story of the sabbat.

and had asses' feet.

' This woman', con-

cludes the bishop, ' was burnt alive October 20, 1590, and had a

good end.' They offeredto beheadJohn Kuno as a rewardfor his
filial piety and repentance,but he said he was unworthy of such
a favour and was therefore strangled and burnt.

' He had a most

edifying end,' says the bishop, who proceedsto commentupon
sexual intercourse between witches, sorcerers, and demons, ' which

is so certain that it is an impudenceto deny it, as St. Augustine
saith,1beingsupportedby the confessionsof learnedand unlearned,
and by all the doctors of the Church, though a few medicalmen,
advocatesof the devil's kingdom [an obvious referenceto Weyer,
whom he abusesin the preface], have dared to deny it'.2

It is not our purposeto try and discoverwhat amountof truth
is containedin the immensefarrago of absurditiescomprisedin the
1 Civ. Dei, xv. 23.

2 PeterBinsfeld,Tractatusdeconfessionibus
malefaorum,
Treves,1595,pp.37-

44,230,&c. Binsfeld
oftenrefersto thiscaseasprovingtherealityof disputed
forms of witchcraft and the soul-saving work of the witch-hunters.
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witch confessions. Actual nocturnal meetings of peasants, either
to celebrate heathen rites or to plot against their oppressors, or

merelyto enjoy rude dancesand music,asthe negroin the Southern
States was supposedto play the banjo nightly after his labours on

the plantation, may or may not have assistedin spreading and
confirming the belief in the sabbat, but they were not necessary.
The whole story of child murder, obscene worship of a demon,
dancesand sexual orgies, was ready to hand long before. It had

beenappliedin classictimes to the worshippersof Isis and Bacchus,
by the pagansto the early Christians,by the orthodox to the first
heretics,to the J»>ws,to the Templars, and in our own day we have
seen very similar charges brought against the Freemasons. All
these sets of people had known meeting-places-the witches had
none ; they must therefore meet on some barren moor or mountain
and be carried there supernaturally.
Once started, the belief

spreadrapidly. Indeed we know from contemporary writers that
it was a common subject of village gossip, and if any wretched
victim had any doubt as to what she was expected to confess,

the gaoler and judges were always ready with hints or leading
questions.
One learned

German

1 has attributed

ths whole

witch

mania

to

the Datura Stramonium, or thorn-apple, a plant introduced into
Europeabout this time. Women dosed themselveswith this drug,
or applied it in ointments, and forthwith

had hallucinations

of

broomstick rides and witch dances. Others look upon belladonna
asthe principal agent, and one ardent investigator took dangerous
dosesof it in the hope of exp3riencing the adventures of a mediaeval
sorcerer,but without definite effect. A similar experiment has
recently been made by Kiesewetter the historian of ' Spiritualism'.

He used the witch ointments describedby Baptista Porta and
others, but could produce nothing more diabolical than dreams of

travellingin an expresstrain.2 Others, again,have supposedthat
the badly baked rye bread of the period must have produced an
immenseamount of nightmare among the poorer classes. The
powerof suggestion,doubtless,had a very real influenceboth on

thevictimsandtheir judges,and with the aid of narcoticsmay not
infrequentlyhave producedvivid dreamsof dancingand other
intercourse

with

demons.

1 L. Meyer, Die Periode der Hexenprocesse,
Hannover, 1882.

2 K. Kiesewetter,Die Geheimwissenschaften,
Leipzig, 1895,p. 579f.
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No doubt many personswerequite readyto becomewitches
or sorcerers,and somereally believedthey had acquiredsuch

powers. Casesare recordedin whichformalagreements,
duly
signed in blood, and awaiting the devil's acceptance,were discovered,and resultedin the arrest and burning of the would-be
wizard. Others took pleasurein the terror the reputed powers
inspired, and may have sometimescausedor increasedit by the
use of actual poisons.

But theseformed but a small minority of the vast army of
victims

; and even when some real criminal

was arrested or some

half-insanepersonvoluntarily ' confessed', shewasencouragedor
compelled to denounce her supposed associates,and thus often
involved scores of innocent acquaintances in her own awful fate.

The witch-hunters are not to be blamed for believing in witchcraft, or even for carrying out the scriptural injunction ' Thou shalt

not suffer a witch to live'. It is the methods they employed, compared with which the procedure of a Jeffreys or a Caiaphaswas
just and merciful, which cannot be excused by any talk about the
spirit of the age, which brought agony and death to many thousands of innocent men, women and little children, and which excited

the fiery and righteous indignation of Dr. John Weyer.
According to Pascal, men never do wrong so thoroughly and
so cheerfully as when they are obeying the promptings of a false
principle of conscience. To which we may add that men are never
more cruel and unjust than when they are in a fright. The witchhunters, most of them at least, were pious and conscientious men.

They appeal to God, the Church, and the Bible at every step.
Nicholas Remy, for instance, after torturing and burning over 800

of his fellow creatures,retired from work thinking he had doneGod
and man good service. But one thing troubled his conscience.

He had spared the lives of certain young children, and merely
ordered them to be scourgednaked three times round the place
where their parents were burning. He is convinced that this was
wrong, and that they will all grow up into witches and sorcerers.

Besides,if Godsent two she-bearsto slay the forty and two children
who mocked Elisha, of how much greater punishment are those

worthy whohavedonedespiteto God,His Mother,the saints,and
the Catholic religion ?1 He hopes his sinful clemency will not
becomea precedent-a fear which was quite unnecessary,
for scores
1 Op. cit., ii. 2 (p. 200).
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and the one

plea which even then respitedthe most atrociousmurderessdid
not alwaysavail a witch, sinceit wasbslievedthat herfuture child,
if not the actual offspring of the devil, would infallibly belongto his
kingdom.

But the witch-hunters were urged on by fear as well as by piety,

for not only did they think themselvesexposedto personalattacks
from the devil and his allies, but they believed there was a vast

and increasingsociety of men and women in league with the evil
one, and that the fate of the world depended on its suppression.

All the machinery, therefore, which the Roman emperorshad
devised for their protection against treason and the Church for
the suppression of heresy was brought into action against the
witches, for witchcraft was the acme of treason and heresy, a crimen
laesae maiestatis

divinae.1

For a description of the methods employed we cannot do
better than go to the Malleus Maleficarum,2the guide and handbook

of the

witch-hunters.

All proceedingsin casesof witchcraft, say the reverend authors,
must be on the plan recommended by Popes Clement V and
Boniface VIII, ' summarie, simpliciter, et de piano, ac sine strepitu
ac figura iudicii', a harmless looking phrase which swept away

at a stroke all the safeguardswhich the lawyers of pagan Rome
and the ruder justice of ancient Gaul and Germany had placed
aroundaccusedpersons. There are, saysthe Malleus* two forms
of criminal procedure: (1) the old legal or accusatorial form
where the prosecutor offers to prove his charge and to accept
the consequences
of failure, which must be carefully avoided as
beingdangerousand litigious ; and (2) the inquisitorial, where a
man denouncesanother either from zeal for the faith, or because

calleduponto do so,but takesno further part nor offersto prove
hischarge,or wherea man is suspected
by commonreport and
the judgemakesinquiry, and this methodmust alwaysbe preferred. The inquisitors,on entering a new district, shouldissue
a proclamationcalling on all personsto give information against
1 Malleus,pars i, quaestio1, p. 6, edit. 1596.
By H. Institori5 and J. Sprenger. Between1486and 1596severaleditions

"were
printed in speciallysmall form ' that inquisitorsmight carry it in their
pockets and read it under the table '.

3 iii. 1 (p. 337 f.).
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suspected
witcheson pain of excommunication
and temporal
penalties.Any onemaybe compelled,
by tortureif necessar
to giveevidence,
andif herefuses
mustbepunished
asanobstinate
heretic. Othersorcerers,
or the man'swife andfamily,arelawful

witnesses
against,but not for, the accused.Criminalsandperjured persons,if they showzealfor the faith, may be admitted
to give evidence. Priests, nobles, graduates of universities, and

otherslegally exemptfrom torture are not exemptin the caseof
witch

trials.1

Delation,' the scandalof imperial Rome,was not only
encouraged but enforced, and in some places, as at Milan, boxes

were put in the churches, into which any one might drop an
anonymous denunciation of his neighbour.

Names of informers are not to be revealed under penalty of
excommunication

; the advocate,

the charges only.

if there is one, need be told

This advocate must not be chosen by the

accused but by the inquisitor, and he must refuse the case if it

seemsto him unjust or hopeless. He must not use legal quibbles
or make delays or appeals, and is to be specially warned that it
he be found a protector of heretics or a hinderer of the inquisition, he will incur the usual penalties for those heinous crimes.

If he reply that he defends the person, not the error, this avails
not, for he must make no defencewhich interferes with proceeding
summarie, simpliciter, et de piano.2 After this it is not surprising
to find that those accused of witchcraft were rarely defendedby
an advocate.

Faith need be kept with heretics and sorcerers ' for a time

only '.3 Thereforean inquisitor may promisenot to condemn
a personif he confesses,
and then passsentenceafter a few days,
or if of very tender conscience
by the mouth of another. It is
also lawful to introduce persons,etiam mulieres honestae,
to the

accusedwho promiseto find meansfor their escapeif they will
teach them some form of witchcraft. This, say the authors,is
a most successful method for getting convictions.4

Torture, though it may not be repeatedon the samecharge,

may be continuedas longas necessary,
and any freshevidenc
justifiesa repetition. Finallythe accused
maybe burntwithout
confessionif the evidenceis strong enough,or he may be kept
1 Malleus, iii. 4, p. 344.

2 iii. 10.

3

* iii. 16.

1
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in prison for months or years, when the squalor carceris may
induce

him

to confess

his crimes.1

Such are the proceedings recommended against persons sus-

pectedof or denouncedfor witchcraft, and they conclude appro-

priately with the hideouslyhypocriticalformula with which they
were delivered over to be burnt:
Relinquimus te potestati
curiae secularis,deprecantestamen illam ut erga te citra sanguinis

effusionemet mortis periculum suam sententiam moderetur ',2
which means,according to the Malleus, that sorcerersare to be
burned even though they repent, while repentant heretics may
be imprisoned for life.

What was meant by the squalorcarcerismay be seenfrom the
following description by an eye-witness,Pretorius:3
* Some [of the dungeons] are holes like cellars or wells, fifteen
to thirty fathoms (?) deep with openings above, through which
they let down the prisoners with ropes and draw them up when
they will.

Such prisons I have seen myself.

cold, so that their feet are frost-bitten

Some sit in great

or frozen off, and after-

wards, if they escape, they are crippled for life.

Some lie in

continual darkness, so that they never see a ray of sunlight, and
know not whether it be night or day.

All of them have their

limbs confined so that they can hardly move, and are in continual
unrest, and lie in their own refuse, far more filthy and wretched

than cattle. They are badly fed, cannot sleep in peace, have
much anxiety, heavy thoughts, bad dreams. And since they
cannot move hands or feet, they are plagued and bitten by lice,
rats, and other vermin, besidesbeing daily abused and threatened
by gaolers and executioners.

And since all this sometimes lasts

monthsor years,suchpersons,though at first they be courageous,
rational, strong, and patient, at length become weak, timid,

hopeless,
and if not quite, at least half idiotic and desperate.'
Yet all this was not consideredtorture, and if some poor
wretch, after a year of it, went niad, or preferred a quick death

to a slow one, her confessionwas describedas being ' entirely
voluntary and without torture '.

As to the torture itself, it combined all that the ferocity of
savagesand the ingenuity of civilized man had till then invented.

Besidesthe ordinary rack, thumb-screws,and leg-crushersor
Spanishboots,there were spiked wheelsover which the victims
weredrawn with weights on their feet; boiling oil was poured on
1 iii. 14.

2 iii. 29-31, repeatedwith slight variations.

3 VonZaubereiundZauberern,
p. 211; vSoldan
andHeppe,i. 347.
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their legs,burningsulphurdroppedon theirbodies,andlighted
candlesheld beneaththeir armpits. At Bambergthey werefed
on salt fish and allowedno water,and then bathedin scalding
water and quicklime. At Lindheim they were fixed to a revolving table and whirled round till they vomited and becameuncon-

scious,and on recoveryremainedin so dazeda state that they
were ready to confessanything.1 At Neissethey were fastened

naked in a chair ' with 150 finger-longspikesin it' and kept
there for hours.

And so effective were these tortures

that nine

out of ten innocent persons preferred to die as confessedsorcerers
rather than undergo a repetition of them.

The Jesuit Father Spee,a worthy successorof John Weyer,
accompaniednearly two hundred victims to the stakeat Wurzburg
in less than two years. At the end of this time his hair had turned
grey and he seemedtwenty years older, and on being questioned
as to the cause, declared that he was convinced that all these

persons were innocent. They had, he said, at first repeated the
usual confession, but on being tenderly dealt with had one and
all protested their innocence, adjuring him at the same time not
to reveal this, for they Avould much rather die than be tortured

again. He added that he had received similar reports from other
father confessors.2 A few years later, 1631,he plucked up courage
to publish anonymously his Cautio Criminalis., in which he
exclaims

:

cWhy do we search so diligently for sorcerers? I will show

you at once where they are. Take the Capuchins,the Jesuits,all
the religious orders, and torture them-they will confess. If
some deny, repeat it a few times-they will confess. Should
a few still be obstinate, exorcise them, shave them:

they use

sorcery, the devil hardens them, only keep on torturing-they
will give in.

If you want more, take the Canons, the Doctors,

the Bishops of the Church-they will confess. How should the

poordelicatecreatureshold out ? If you want still more,I will
torture you and then you me. I will confessthe crimesyouwill
have confessed,and so we shall all be sorcerers together.'

1 The Lindheimcasesare recordedby G. C. Horst, afterwardspastorof the

place,in hisDamonomagie,
2 vols.,Frankfort,1818,
andZavberbibliothek,
6 vols.,

Mainz,1821-6.Seealso0. Glaubrecht,
DieSchreckensjahre
von Lindheim,
1886.
2 CautioCriminalis,Rinteln,1631,Dubiumxix (p. 128). He callshimself
4Sacerdos quidam '.
3 Dubium xx (p. 153).
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In the most notorious of judicial murders, we read that the

judges had some difficulty owing to a disagreementbetweenthe
witnesses. This rarely troubled the witch-hunters. At Lindheim
a womanwas accusedof having dug up and carried off the body
of an infant, which, under torture, she admitted, denouncing four

others as her accomplices. But on the grave being opened, the

body was found uninjured. The inquisitors at once decided that
this must be a delusion of the devil, and all five women were
burned. A man confessed, under torture, that he was a were-

wolf, and in that form had killed a calf belonging to a neighbour ;
the latter, however, said he had never lost a calf, though two or

three years ago two hens had disappeared,he believed through
witchcraft.

The accused was burnt, for what need had they of

witnesses ? Had they not heard his confession ?1
It was even laid down as a principle that doubtful

points

must be decided cin favour of the faith ' -in other words, against
the

accused.

' If

a sorcerer

retracts

his

denunciations

at

the

stake, it is not void, for he may have been corrupted by friends

of the accused. Also when witnesses vary, as they often do, the
positive assertion is always to be believed,' saysBishop Covarivias,
a prominent member of the Council of Trent. In which he is
supported by the jurist Menochius of Padua, ' ne tarn horrendum
crimen

occultum

Anything

sit'.

might start a witch-hunting,

and once started it

increasedlike an avalanche. If an old woman happened to be
out of doors in a thunder-storm ; if the winter was prolonged;
if there was a more than usual number of flies and caterpillars ;
if a womanhad a spite against her neighbour,someone might be

denouncedand forced in turn to denounceothers. The prolonged winter of 1586 in Savoy, for instance, resulted in the
burning of 113 women and two men, who confessed,after torture,
that it was due to their

incantations.

It is thus not difficult to understand how, in the diocese of

Como,witcheswereburnt for manyyearsat an averagerateof 100
per annum; how in that of Strassburg5,000wereburnt in twenty
years, 1615-35 ; how in the small diocese of Neisse 1,000 suffered

between1640-50,insomuchthat they gaveup the stakeand pile
asbeingtoo costly, and roastedthem in a speciallypreparedoven ;
and how the Protestant jurist Benedict Carpzov could boast not
1 Horst, ZauberbibliotheJc,
ii. 374, and Damonamagie,
ii. 412.
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only of havingreadthe Biblethroughfifty-threetimes,but also
of havingpassed20,000death sentences,
chieflyon witchesand
sorcerers.1

One of Carpzov'svictims is speciallyinterestingto medical
men, the Saxon physician, Dr. Veit Pratzel, who on one occasion

(1660)producedtwenty mice by sleightof handin a public-house,
probably for the sake of advertisement. He was denounced as
a sorcerer, tortured

and burnt, while his children were bled to

deathin a warm bath by the executioner,lest they shouldacquire
similar diabolical powers.2

A like fate befell the servant of a travelling dentist at Schwersenz in Poland.

The dentist, John Plan, left his assistant in the

town to attract attention

by conjuring tricks, while he went to

sell his infallible toothache tinctures in the neighbouringvillages.
On his return next evening, he was horrified to see the body of
the unfortunate

man hanging on the town gallows, and was told

on inquiry that he was an evident sorcerer who had made eggs,
birds, and plants before everybody in the market-place. He had
therefore been arrested, scourged, put on the rack, and otherwise tortured till he confessed he was in league with the devil.

Whereupon the town council, ' out of special grace and to save
expense', had, instead of burning him, mercifully condemnedhim
to be hanged. The dentist fled in terror to Breslau.3
But it was by no means necessary to be so foolhardy as this
to fall

into

the hands of the witch-hunters.

A woman

at Lind-

heim was noticed to run into her barn as the inquisitorial officials
came down the street.

She had never been accused or even sus-

pected of witchcraft, but was neverthelessimmediately arrested,
and brought more dead than alive to the chief inquisitor, Geiss,4
who declaredher flight justified the strongestsuspicion. Exposed
to the most extreme torture, she confessednothing, but at length,

at the question whether she had made a compact with the devil,
one of the inquisitors declared he saw her nod her head. This

was enough; she was burnt; probably a happy fate underthe
circumstances, for she thus escaped being forced by further
tortures to give details of her imaginary crime and to denounce
her neighbours.
i SoldanandHeppe,ii. 209.

2 SoldanandHeppe,ii. 130.

3 J. H. Bohmer, lus ecclesiasticum, 5 vols., Halle, 1738-43, v. 35.
4 Horst, Ddmonomagie, ii. 377.

DR. JOHN WEYER

AND THE WITCH

Once in the clutches of the witch-hunters,

MANIA

207

the unfortunate

victim was confronted by a seriesof dilemmas from which few

escaped.A favourite beginningwas to ask whetherhe believed
in witchcraft.

If he said ' Yes ', he evidently knew more of the

subject; if 4No', he wasipsofacto a heretic and slandererof the
inquisition; if in confusionhe tried to distinguish,he wasvarius
in confessionibus?
and a fit subject for immediate torture. If he
confessed under torture, the matter was, of course, settled ; if he

enduredmanfully, it was evident that the devil must be aiding
him. If a mark could be found on his body which was insensible

and did not bleed when pricked, it was the devil's seal and a sure

signof guilt; but if there was none,his casewas no better, for
it was held that the devil only marked those whose fidelity he
doubted, so that a suspectedperson who had no such mark was in

all probability a specially eminent sorcerer.2
Then came the water test, of which there is no better account

than the report sent by W. A. Scribonius, Professor of Philosophy
at Marburg, to the town council of Lemgo in 1583:

' When I came to you, most prudent and learned consules,
26th September, there were, two days later on St. Michael's eve,
three

witches

burnt

alive

for

divers

and

horrible

crimes.

The

sameday three others, denounced by those aforesaid, were arrested,

and on the following day about 2 p.m. for further proving of the
truth were thrown into water to see whether they would swim or

not. Their clothes were removed and they were bound by the
right thumb to the left big toe and vice versa, so that they could
not move in the least.

They were then cast three times into the

water in the presenceof some thousands of spectators, and floated
like logs of wood, nor did one of them sink.

And it is also remark-

able that almost at the moment they touched the water a shower

of rain then falling ceased,and the sun shone, but when they
were taken out it started raining as before.'

On request of the burgomaster, he investigated 4the philosophy' of this, and, though he could find nothing definite, had
no doubt of its value as a test of witchcraft. ' The physician

Weyerrejectsit as absurdand fallacious,but he can produceno
good arguments or examples against it, and may therefore be
ignored.' Perhaps witches are made lighter becausepossessed
l

by demons who are powers of the air' and often carry them
1 Malleus, iii. 14 (p. 370).

' Father Speegivesa long list of thesedilemmas,CautioCriminalis, Dubium li.
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throughthe air. All who float haveafterwardsconfessed,
therefore though not scripturalnor of itself sufficientto convict,the
swimmingtest is not to be despised.1

With regardto the numberof victims,evensoberhistorians,
suchas Soldan,speakof millions,but if wetakethree-quarters
of
a million for the two centuries1500-1700,
it will givea rateof ten
executionsdaily, at least eight of which werejudicial murders.
Even more pathetic than the notice of 800 condemnedin one

body by the senateof Savoy2are the long lists of yearly executions preserved in the fragmentary records of small towns and
villages. Thus at Meiningen, between1610-31and 1656-85,106
suffered-in 1610 three, 1611 twenty-two, 1612 four, &c. &c., the
intervening records being omitted owing to war. Similar notices
have survived at Waldsee, Thun in Alsace, and many other ham-

lets, where through a long seriesof yearswe read of oneto twenty
persons burnt annually, someof them being previously ' torn with
red-hot pincers'.3
At Wiirzburg the Prince-bishop, Philip of Ehrenberg, is said to
have burnt 900 in five years (1627-31), and we have terrible lists of
twenty-nine of the burnings, almost all of which include young
children.

Here

are two

of them

:

4In the thirteenth burning, four persons : the old court smith,

an old woman, a little girl of nine or ten years, a younger girl her
sister.'

* In the twentieth burning, six persons: Babelin Goebel,the

prettiest girl in Wurzburg; a student in the fifth form who knew
many languagesand was an excellentmusician, instrumentaland
vocal; two boys from the new minster, twelve years old; Babel
Stepper'sdaughter; the caretaker on the bridge.'4
At Bamberg the Prince-bishop,John George,1625-30,burnt
at least 600 persons,and his predecessorshad been hardly less

vigorouswitch-hunters. He was ably secondedby his suffragan,
BishopForner, and two doctorsof law, Braun and Kotzendorffer,
who besidesthe ordinary torture implements,salt fish andquicklime baths, found a so-calledprayer stool or benchcoveredwith
1 Desagarum
naturaetpotentate,
deque
hisrectecognoscendis
etpuniendis
deque

purgatione
earum
peraquam
frigidamepistola,
Lemgo,
1583.Alsoin Sawr,Theatrum de Veneficiis, 1856.

2 Lea, iii. 549.

3 Haas,Die Hexenprocesse,
Tubingen,1865.

4 Soldan and Heppe, ii. 46, and elsewhere.
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spikes,on which the victim wasforcedto kneel,and a cagewith
a sharpridged floor on which he could not stand, sit, or lie without

torment,of great value in extorting confessions.The record of
their deedshas been published by Dr. F. Leitschuh,1librarian of
Bamberg,and contains, among other cases,that of the Burgomaster,John Junius, which throws more light on the nature of the
witch trials than do volumes of second-hand history.2

John Junius, a man universally respected, had been five times

Burgomasterof Bamberg,and held that officein June 1628,when
he was arrested on a charge of sorcery. He protested his innocence

though six witnessesdeclared,under torture, that they had seen
him at the witch

dances.

On June 30 he endured the torment

of

the thumb-screws and leg-crushers (Spanish boots) without confession. Then they stuck pins in him and found a ' devil's mark',
and finally drew him up with his arms twisted backwards, but he
would admit nothing. Next day, however, when threatened with
a repetition of the torture, he broke down, made the usual
confession (including intercourse with a female demon who turned
into a he-goat), and denounced twenty-seven persons whose names

and addressesare given.3 He was condemned to be beheaded
and burnt, but before his death wrote the following letter to his
daughter:

' Many hundred thousand good-nights, my dearest daughter
Veronica! Guiltless was I taken to prison, guiltless have I been
tortured, guiltless I must die.

For whoever comes here must

eitherbe a sorcerer,or is tortured until (God pity him) he makes
up a confessionof sorceryout of his head. I'll tell you how I fared.

WhenI was questionedthe first time, there were present Dr.
Braun,Dr. Kotzendorffer,andtwo strangers. Dr. Braunaskedme,
'Friend,how cameyou hither?' I answered,"Through lies and
misfortune." "Hear you," said he, "you're a sorcerer. Confessit
willingly or we'll bring witnessesand the executionerto you."
I said,"I am no sorcerer. I have a clear conscienceon this matter,

andcarenot for a thousandwitnesses,
but am readyto hearthem."

Thenthe chancellor's
son,Dr. Haan,wasbroughtout. I asked,
'HerrDoctor,what do you knowof me? I neverhadanythingto
dowith you,goodor bad." He answered,
"Sir, it is a judgement
matter, excuseme for witnessing against you. I saw you at the

dances."

'Yes, but how ?' He did not know.

Then I asked the

commissioners
to put him on oath, and examinehim properly.
1Beitragezur Geschichte
desHexenwesens
in Franken,Bamberg,1883.
48ff.
3 Officialreport,givenby Leitschuhin appendix.
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'Thethingis notto bearranged
asyouwantit," saidDr. Braun;
'it is enoughthat he sawyou." I said,"What sort of witnessis

that? If thingsaresomanaged,
youareaslittle safeasI orany
other honourableperson." Next camethe chancellorand said the

sameashisson. Hehadseenme,but hadnotlookedcarefully
to
seewhoI was. ThenElsaHopffen. Shehadseenmedancingon

Haupt's moor. Then camethe executionerandput on the thumbscrews,my handsbeing tied together,so that the bloodspurted
from underthe nails, and I cannotusemy handsthesefour weeks,

as you may seeby this writing. Then they tied my handsbehind

and drew me up. I thought heavenand earth weredisappearing
Eight times they drew me up and let me fall so that I suffered

horrible agony. All which time I was stark naked, for they had
me stripped,

'But our Lord God helpedme, and I saidto them, "God forgive
you for treating an innocent man like this; you want not only to
destroy body and soul, but also to get the goods and chattels."
[At Bamberg, two-thirds of the property of convicted sorcerers
went to the bishop, and the rest to the inquisitors.] "You're a
rascal," said Dr. Braun. I replied, "I am no rascal, but as respectable as any of you ; but if things go on like this, no respectableman
in Bamberg will be safe, you as little as I or another." The doctor
said he had no dealings with the devil. I said, " Nor have I. Your
false witnesses are the devils, your horrible tortures.

You let no

one go, even though he has endured all your torments."
' It was Friday, 30th June, that, with God's help, I enduredthese
tortures. I have ever since been unable to put my clothes on

or usemy hands,besidesthe other pains I had to sufferinnocently.
' When the executioner took me back to prison, he said to me,
'; Sir, for God's sake confess something, whether true or not.

Think a little. You can't stand the tortures they'll inflict on you,
and even if you could you wouldn't escape,though you werea

count, but they'll go through them again and again and never
leave you till you say you are a sorcerer,as may be seenby all their
judgements,for all end alike." Another cameand saidthe bishop
had determined to make an exampleof me which would astonish

people,and beggedme for God'ssaketo makeup something,
for
I should not escapeeven though I were innocent,and so said
Neudecker

and others.

' ThenI askedto seea priest,but couldnot getone.. . . And
then this is my confessionas follows, but all of it lies.
' Here follows, dearest child, what I confessedthat I might

escape
thegreattorments
andagonies,
forI couldnothaveendure
them any longer. This is my confession,
nothingbut lies,that

I had to makeon threatof still greatertortures,andfor which
I must

die.
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cic'I went into my field,andsat downtherein great melancholy,
whena peasantgirl cameto me and said, ' Sir, what is the matter ?

Why are you so sorrowful?' I saidI did not know, and then she

sat down closeto me, and suddenly changedinto a he-goat and
said,' Now you know with whom you have to do.' He took me by
the throat and said, 'You must be mine, or I'll kill you.'

TLen

I said, 'God forbid.' Then he vanished and came back with two
women and three men ; bade me deny God, and I did so, denied

God and the heavenly host. Then he baptized me and the two
womenweresponsors; gave me a ducat, which turned into a potsherd."

'Now I thought I had got it over, but they brought in the
executioner, and asked where I went to the witch dances. I did

not know what to say, but remembered that the chancellor and his
sonandElsa Hopffen had mentioned Haupt's moor and other places,
so I said the same.

Then

I was asked whom

I had seen there.

Replied I did not recognizeany. " You old rascal, I must get the
executioner to you. Was the chancellor there ? ' Said Yes."
" Who else? ' "I recognizednone." Then he said, " Take street
by street, beginning from the market." Then I had to name some
persons. Then Long Street. I knew nobody ; had to name eight
persons.. . . Did I know any one in the castle ? I must speak
out boldly whoever it was. So they took me through all the streets
till I could and would say no more.

Then they gave me to the

executioner to strip, shave off my hair, and torture me again.
'The rascal knows a man in the market-place, goesabout with him
daily, and won't name him." They meant Dietmeyer, so I had to
name him.

'Next they asked what evil I had done. I replied, "None."
The devil bade me to, and beat me when I refused.

rascal on the rack."

" Put the

So I said I was told to murder my children

but killed a horseinstead. That wasn't enoughfor them. I had
also taken a sacramental

wafer and buried it.

When I said this

they left me in peace.

There, dearest child, you have all my confession,for-,which

I mustdie, and it is nothing but lies and made-upthings, so God

helpme. For I had to say all this for fear of the tortures threatenedme, besidesall those I had gone through. For they go on
torturing till one confesses
something; be he aspious as he will, he
must be a sorcerer. No one escapes,though he were a count.
And if God does not interfere, all our friends and relations will be
burnt, for each has to confess as I had.

' Dearestchild, I know you arepiousasI, but you havealready
hadsometrouble, and if I may advise,you had better take what
moneythere is and go on a pilgrimage for six months, or somewhere

whereyou can stay for a time outsidethe diocesetill one seeswhat
P2
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will happen.Manyhonourable
menandwomen
in Bamberg
goto

church and about their business,do no evil, and have clear con-

sciencesas I hitherto, as you know, yet they cometo the witch

prison,
andif theyhavea tongueto confess,
confess
theymust,
true or not.

Neudecker,the chancellor,his son,Candelgiesser,
Hofmeister's

daughter, and Elsa Hopffen all denouncedme at once. I had no
chance. Many are in the samecase,and many morewill be,unless
God intervenes.

Dear child, keep this letter secret so that nobody seesit, or
I shall be horribly tortured and the gaoler will lose his head,so
strict is the rule against it.

You may let Cousin Stamer read it

quickly in private. He will keep it secret. Dear child, give this
man

a thaler.

' I have taken some days to write this. Both my handsare
lamed. I am in a sad state altogether. I entreat you by the last
judgement, keep this letter secret,and pray for me after my death
as for your martyred father . . . but take care no one hears of

this letter. Tell Anna Maria to pray for me too. You may take
oath for me that I am no sorcerer, but a martyr.
' Good-night, for your father, John Junius, will seeyou never
more.

24th July, 1628.'
On the margin is written :
' Dear

child,

six denounced

me:

the

chancellor,

his son,

Neudecker, Zaner, Ursula Hoffmaister, and Elsa Hopffen, all
falsely and on compulsion as they all confessed. They beggedmy
pardon for God's sake before they were executed. They said they
knew nothing of me but what was good and loving. They were
obliged to name me, as I should find out myself. I cannot have

a priest, so take heed of what I have written, and keepthis letter
secret.'

The letter is still preserved,with its crippled handwriting,in the

library at Bamberg. This caseis beyondcomment. It is like the

trial of Faithful at Vanity Fair, but with rack and thumb-screwin
place of a jury. Yet it is but a moderatesampleof thoseoutrages

on justice and humanity calledwitch trials. Men rarelyheldout

long,but, did spacepermit,wemighttell storiesof manyheroic
women who enduredten, twenty, even fifty repetitions of torture,

till theydiedon the rackor in thedungeon
ratherthanfalsel
accuse themselves or their neighbours.1

1 MariaHollin at Nordlingen(1593)withstoodfifty-sixrepetitions
of torture,

andwasfinally'dismissed'
onthetermsmentioned
(Janssen,
op.cit.,viii.719)
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For when once arrested, the victim had small hope of acquittal,
and in the most favourable cases, when there was no external
evidence, and no amount of torture could induce a ' confession',

the accused was sent back friendless and crippled to her home,
which she was forbidden to leave, having first sworn to have no

more dealingswith the devil, and to take no proceedingsagainst
her accusers. To acquit her would imply that an innocent person

had beentortured, a thing naturally repugnant to the tender consciencesof the inquisitors.

Nor was the mania confined to any special class. Protestants
vied with Catholics, and town councils with bishops in cruelty and

injustice. At Nordlingen they had a specialset of torture instruments which the Protestant town council lent to neighbouring

district authorities, with the pious observation that ' by these
means,and more especially by the thumb-screw, God has often
beengraciously pleased to reveal the truth, if not at first, at any
rate at the last V
It is obvious

from

the above

cases that

continuance of the witch-burnings,
victims, was the use of torture

the main

cause of the

and of the number of the

to obtain

denunciations.

The

instances in which insane persons accused themselves or others

seemto have been fewer than we might have expected.
Then, as now, there were melancholies who thought they had
committed the unpardonable sin, and in those days the unpardon-

ablesin might be representedby an imaginary compact with the
devil. Then, as now, the ' mania of persecution ' was a prominent
symptomin someforms of insanity, and the idea of being bewitched
by someold woman corresponded to the modern dread of detectives, electric batteries, or telephones.
Some of the supposed signs of witchcraft resemble those of
mania and melancholia.

Thus maniacs sometimes

collect

dirt

for

money,and witchesoften confessedthat the devil's moneychanged
to dirt. Melancholiesmutter to themselves,look on the ground,
andavoid society,all of which were consideredsignsof witchcraft.
But then red hair and left-handedness

were no less infallible

indi-

cations.

Insanity and crime were indeedpresent at the witch trials, but
they were at least as obvious in the accusersand judges as in the
1 TheNordlingenauthoritiesacquiredan evil eminencein this frightfulness,
whichthey termed ' eine heilsameTortur' (Soldan,ii. 470).
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victims,and the first manwhowasbold enoughto saysowas
Dr. John Weyer. Thougha few feebleprotestsmay have,been
madeby others,it wasfrom the medicalprofessionthat the first
determinedoppositioncame. Mysticslike Paracelsus
andCardan
might encouragethe superstition ; pious and able membersof the

professionlike AmbroisePareand Sir ThomasBrownmight giveit
their sanction,but it wasthe physicianCorneliusAgrippawhofirst
successfully defended a witch at the risk of his own life,1 and it

was his pupil John Weyer who first declaredopenwar againstthe
witch-hunters and invoked the vengeanceof heaven upon their
atrocities.

The feareful abounding at this time in this countrie of those
detestable

slaves of the divell,

the witches or enchanters hath

moved me (beloved reader) to dispatch in post the following
treatise of mine, not in any wise (as I protest) to serve for a shewe

of my learning and ingine, but only (moved of conscienceto preasse
thereby) so far as I can, to resolve the doubting hearts of manie
both that such assaults of Satan are most certainly practised, and
that the instruments thereof merit most severely to be punished,
against the damnable opinions of two principally in our age,
whereof the one called Scot, an Englishman, is not ashamedin
public print to denie that there can be such a thing as witchcraft
and so maintains the old error of the Sadducesin denying of spirits,
the other called Wierus, a German physition sets out a publike

apologie for all these crafts-folks, whereby procuring for their
impunity, he plainly bewrayeshimself to have been of that profession.'
Thus

did

our

' British Solomon ', James I, commence his Dae-

monologia(1598),a work directed against the two men who alone

up to that time had madea bold and openprotestagainstthe witch
mania and its abominations. Reginald Scot in his Discoveryof
Witchcraft (1584)took the view of a modern common-sense
Englishman, that the whole thing is absurd, a mixture of rogueryand
false accusations. Weyer, on the other hand, his predecessor
by

twenty years,is a firm believerin the activity of the devil,whose
object,however,is not to get possession
of the soulsof crazyold
women,but by deludingthem, to convert pious and learned
lawyers and theologiansinto torturers and murderers.
Born about 1516 at Grave in Brabant, the son of a dealerin

hopsandfaggots,
Weyerwasacquainted
with thesupernatu
1 Lea, iii. 545, and references there given.
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from his earliestyears,for they had a domestic' housecobold'

or

Poltergeist,who was heard tumbling the hop-sacksabout whenever a customer was expected. At seventeenyears of age the

boywassentto study medicineasapprenticeto CorneliusAgrippa,
an extraordinary man, long held to be a sorcerer,who had recently
incurredyet strongersuspicionby his heroic and successfuldefence
of a woman accused of witchcraft at Metz, and by his fondness for

a black dog called ' Monsieur' which scarcelyever left him. The
young Weyer used to take this animal out on a string, and soon
became convinced, to use his own words, that it was

'

a perfectly

natural male dog V He next went to Paris and thenceto Orleans,
a university then famousfor its medical school,wherehe took the
degreeof M.D. in 1537. He commencedpractice in Brabant,
became public medical officer at Arnheim in 1545, and in 1550

physicianto Duke William of Cleves. In 1563 he published his
greatwork De praestigiisdaemonumet incantationibusac veneficiis,2'
the object of which is to show that so-called witchcraft is usually
due to delusions of demons, who take advantage of the weaknesses
and diseasesof women to bring about impious and absurd super-

stitions, hatreds, cruelties, and a vast outpouring of innocent blood,
things in which they naturally delight.
He proposesto treat the subject under four heads corresponding
to the four faculties, theology, philosophy, medicine, and law. In
the first section he attempts to show that the Hebrew word Kasaph
doesnot mean 'witch' but 'poisoner', or at any rate that Greek,
Latin, and Rabbinical interpreters so vary, that no reliance can

beplacedupon them. Moreoverthe law of Moseswas given to the
Jews' for the hardnessof their hearts', and is by no meansalways
to be used by Christians.3 Magicians and sorcerersdo indeed still

exist, as in ancient Egypt, but theseare always men, and usually
roguesand swindlers,such as was Faust, of whom Weyer gives us
oneof the earliestand most authentic notices. Faust, he says,was
oncearrestedby Baron Hermann of Batoburg, and given in charge
of his chaplain,J. Dursten, who hoping to seesomesign or wonder,
treated him with much kindness, giving him the best of wine.

But

all he got out of him was a magic ointment to enablehim to shave
without a razor, containing arsenic,and so strong that it brought
1 De praestigiis, &c., ii. 5.

! The privilege for publication is dated November 4, 1562; three editions
appearedbefore the end of 1564, and a sixth in 1583.
3 Op. cit., ii. 1.
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notonlythehairbut theskinfromthereverend
gentleman's
cheeks.
' The which he has told me morethan oncewith muchindignation.'

1

Weyer,however,firmly believesthat the devil mayassistsorcerers,such as Faust, in someof their feats,thoughhe doesthis
chiefly by deludingthe eyesof the spectators. He mayalsodelude
women into the belief that they have been at witch dancesand

causedthunder-storms,&c., but his greatestdeceptionis to make
men believe in the reality of witchcraft and so torture and murder

the innocent.2 Womenare moreliable to his deceptionsowingto
their greater instability both of mind and body, and the delusion
may be favoured by the use of drugs and ointments, especially
those containing belladonna, lolium, henbane,opium, and evenmore
by herbs recently introduced from east and west, such as Indian
hemp, datura, 'and the plant called by the Indians "tabacco",
by the Portuguese "peto", and by the French "nicotiana': '.3
As for the supposed compact with the devil, it is an absurdity
only surpassed by the belief in sexual intercourse with demons.
This delusion, Weyer points out, may be explained medically by the

phenomenaof nightmare and the effects of certain drugs, and is
not sanctioned by Scripture. For, though holy men such as
Lactantius, Justin Martyr, and Tertullian have maintained that
the ' sons of God' mentioned in Genesis vi. 2 were spirits, this

interpretation is opposedby still more eminent theologians,such
as Saints Jerome,Gregory Nazianzen,and Chrysostom,thoughhe

is obliged to admit that St. Augustinebelievedin incubi and
succubae,4and that distinguished living theologians hold that
Luther's father was literally

the devil.

This, however, says

Weyer,is an unfair and prejudicedway of attackingthe Lutheran
heresy.5

Peoplewhofancythemselves
bewitchedarereallypossessed
or
assaultedby the devil, as wereJob and the demoniacs
of the New
Testament. If thesedemoniacshad lived in our days,he remarks,

they wouldprobablyhaveeachcostthe lives of numerous
old
women.6 The strangeobjectsvomited by suchpersonsareeither

deceptions
or put into the person'smouthby the devil,asisshown

by therebeingno admixtureof food,andthe absence
of painor
injury in spite of the size of the objects.7
i Op.cit.,ii. 4.
2 iii. 6.
3 iii. 18.
5 iii. 23.

6 iv. 1.

7 iv. 2.

4 iii. 21.
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A girl nearCleves
fell into convulsions
with clenched
handsand
teeth which, accordingto her father, could only be openedby
making the sign of the cross. Shealso complainedof pains for
which it was necessaryto buy a bottle of holy water from a priest
at Amersfort, on drinking which she proceededto vomit pins,

needles,
scrapsof iron, andpiecesof cloth. Shespokein an altered
boyishvoice,intendedfor that of a demon,and declaredthe whole
was caused by an ' in my opinion honest matron', who was imprisonedwith her mother and two other women.
Weyer undertook the case, ' whereuponshe said in her boy's

voice she would have nothing to do with me, and that I was a cunning fellow. " Look what sharp eyes he has." Weyer opened her
hands and mouth, without making the sign of the cross, 4 not that

I would in any way speakirreverently thereof.

He also showed

that the objects produced, even soon after eating, were free from
admixture of food, and had therefore never been farther than the
mouth; and he thus obtained the release of the four women after

a month's imprisonment.1

As for the stories of men changed into animals, they are partly

poetic and moral allegories,as the sailors of Ulysses,and partly
a form of insanity long recognized by physicians, and termed
lycanthropy.2

Many think they are possessed
when they are only melancholic,
and others pretend to be so to excite interest and obtain money.

Thosewho fancy themselvesattacked by devils should, instead
of accusingtheir neighbours, take to themselvesthe armour of
God as describedby St. Paul. Unfortunately, spiritual pastors,
in their ignoranceand greed,teach that not only diabolical posses-

sion,but evenordinarydiseases
are to be curedby charms,incantations, palm branches, consecrated candles, and an execrable

abuseof scriptural words. Cures are, indeed, sometimesso pro-

duced,but arereally dueto the imagination.
Personssupposedto be possessed
should first be taken to an

intelligentphysician,who shouldinvestigateand treat any bodily
disorder. Shouldspiritual disordersbe alsopresenthe may then
sendthe patient to a pious minister of the Church, but this will

often be unnecessary.The devil is especiallyfond of attacking
nuns,who should be separatedfrom the rest, and, if possible,sent
home to their relations.3
1 iv. 3.

2 iv. 23.

3 iv. 10.
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HereWeyerinsertsseveralinstances
in his ownexperience.
Philip Wesselich,
a monk of Knechtenstein
near Cologne,
an
honest,simple-minded
man, was miserablyafflictedby a spirit
about the year 1550. Sometimeshe was carriedup to the roof,
at others thrust in amongthe beamsof the belfry, often carried
unexpectedlythrough the wall (plerumqueper murum transferebatur inopinato) and knocked about generally. At length the
spirit declared he was Matthew Duren, a former abbot, condemned

to penancefor having paid an artist insufficiently for a painting of
the BlessedVirgin, so that the poor man went bankrupt and committed suicide, 'which was true'.

He could only be released if

the monk went to Treves and Aix and recited three masses in the

respective cathedrals. The theological faculty of Cologneadvised
that he should do so, but the abbot Gerard, a man of firmness and

intelligence, told the possessedman that he was a victim of diabolical deceptions, and that unless he put his trust in God, and
pulled himself together, he should be publicly whipped. Whereupon the monk did so, and the devil left him and went elsewhere.1
A similar casewas that of a young woman known to Weyer, who
had

convulsions

in church

whenever

the

' Gloria

in excelsis'

was

sung in German, and said she was possessed. It was observed,

however, that she looked about for a soft place to fall on. She
was therefore sent for by Weyer's friend the Countess Anna of
Virmont, who said she was about to sing the chant, and that if the
demon attacked her she would soon drive him out. The young
woman fell in the usual fit, on which the countess, prudens et

cordata matrona, with the aid of her daughter pulled up her dress

and gave her a good whipping. ' She confessedto me afterwards
that it completely cured her.' Extreme diseases,adds Weyer,
require, according to Hippocrates, extreme remedies, but care
should be taken to distinguish suitable cases.2

The last and most important section of the book treats of the
punishment of witches, who are to be carefully distinguishedfrom
poisonersand magicians,suchas Faust, who are often wealthy men
and spendmuch moneyin travel, books,&c., to learn diabolicarts ;
or deceivers,such asthe masonwho buried wolves' dung in a cattle
stall, and when the animals showed great excitement, said they
werebewitched,and offeredto curethem for a consideration. Such

men,whenprovedto havedoneseriousharm,are to be severely
1 Op. cit., v. 34.

2 v. 35.
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punished. The lessguilty shouldbe admonished,and amongthem
are those who spread superstitious practices and persuadesick
peoplethat they are bewitchedby someold woman.
This is all that the laws of Church or State require, and is a very

different thing from seizing poor women possessedby diabolic
delusions, or on the malicious accusations or foolish suspicions of

the ignorant vulgar, and casting them into horrible dungeons,
whencethey are draggedto be torn and crushedby every imaginable instrument of torture, till, however guiltless they are, they

confessto sorcery, since it is better to give their souls to God in
innocence,even through flame, than longer endure the hideous
torments of bloodthirsty tyrants. And should they die under
torture or in prison, the accusersand judges cry out triumphantly
that they have committed suicide, or that the devil has broken
their

necks.

Here follows a burst of indignant eloquencewhich would have
costWeyer dear had he f alien into the clutches of the witch-hunters,
and which may be given in the terse vigour of the original:
* Sed ubi tandem is apparuerit quern nihil latet, Scrutator
cordium et renum, ipsius abstrusissimae etiam veritatis Cognitor
et ludex, vestri actus palam fient, 0 vos praefracti tyranni, 0
iudices sanguinarii, hominem exuti et caecitate ab omni misericordia procul remoti. Ad ipsius extremi iudicii tribunal iustissimum vos provoco, qui inter vos et me decernet ubi sepulta et

culcata Veritas resurget vobisque in faciem resistet latrociniorum
ultionem

exactura.'1

Their credulity almost equals their cruelty, as^showniby the
belief that

a certain

old woman

caused the excessive

preceding winter, and by the absurd swimming test.

cold of the

What effect

candenial of faith, evil intentions, or a corrupt fantasy have upon
a person'sspecificgravity, on which floating depends? Moreover,
womenusually float, sincetheir specificgravity is lessthan that of
men, as Hippocrates pointed out.2 But nothing is too absurd for
a witch inquisitor.

Some fishermen at Rotterdam drew up their

netsfull of stonesbut fishless. This wasclearly witchcraft, sothey
seized an unfortunate

woman

who confessed in her terror

that

she

had flown out of the window through a hole the sizeof a finger-end,
dived under the sea in a mussel-shell,3and there terrified the fishes
1 vi. 4.

2 vi. 9.

3 ' Mossel-scolpnostratibus dicitur.'
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andput stonesin thenets. Thewoman,
saysWeyer,wasevidentlymador deluded
by thedevil,but theyburntherall thesame.
Treacheryand cruelty go together. A priest, havingfailed to
make a witch confess,promised that if she would admit somesmall

act of sorcery,he wouldseethat shewasreleased
aftersomeslight
penance. Thereupon she confessedand was burnt alive.1

In contrastto this, Weyerdescribesthe methodof dealingwith
witchcraft in the duchy of Cleves. In 1563a farmer,findinghis
cows gave less milk than usual, consulted a witch-finder, who told

him that one of his own daughtershad bewitchedthem. The girl,
deluded by the devil, admitted this and accused sixteen other
women of being her accomplices. The magistrate wrote to the
duke proposing to imprison them all, but the latter, probably at
Weyer's instigation, replied that the witch-finder was to be imprisoned, the girl to be instructed by a priest and warned against
the delusions of demons, and the sixteen women in no way to be
molested.2

An old woman of eighty was arrested at Mons on charge of
witchcraft, the chief evidence being that her mother had long ago

been tortured to death on a similar charge. To make her confess
they poured boiling oil over her legs, which produced blisters and
ulcers, and her son hearing of it sent her a roll of lint to put round
them. This was supposedto make magic bandagesby the aid of

which the womanmight escape,and the sonwaspromptly arrested.
The mother was to be burnt in a few days, and her son would pro-

bably have followed, when Weyer, by permissionof the Duke of
Cleves, visited Count William of Mons and explained his views on
witchcraft.

He also examined the old woman, who was so broken

down that shefainted severaltimes, and finally obtainedthe release
of both.3

Theologians(saysWeyer in conclusion)may object that he is

only a physicianandbid him keepto his last. He canonlyreply
that St. Luke was a physician, and that he is oneof thosewhohope

by the mercyof Godandgraceof Christto attainthat royalpriesthood of which St. Paul and St. John speak. Finally he is readyto
submit all he hassaid to the judgementof the Church,and to recant
any errors of which he may be convicted.

The Church answeredby putting his name on the Index
as an auctorprimae classis,that is, one whoseopinionsare so
i Op.cit., vi. 15.

* vi. 16.

3 vi. 16.
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dangerousthat none of his works may be read by the faithful
without special permission, while his book was solemnly burnt
by the Protestant University of Marburg.1 The Duke of Alva,
then engagedin his notorious work in the Netherlands, used his
influence to get Weyer removed from his position at the court
of Cleves. In this he was aided by the duke's increasing melancholia and ill health, which were considered by many a judgement

upon him for his protection of Weyer and neglect of witch-burning. In 1578 Weyer resignedhis post to his son Galen, and in
1581 witch-hunting commenced in the duchy of Cleves. Weyer,
however, as befitted the chivalrous defender of outraged woman-

hood, enjoyed the friendship and protection of Countess Anna of
Techlenburg, at whose residence he died, 1588, aged seventy-two.
The work on The Deceptionsof Demonshas been aptly compared
to a torch thrown

out into the darkness, which for a moment

brightly illumes a small space and then disappears. It made
a temporary sensation, and was welcomed by a few of the more
enlightened spirits of the time; it saved the lives of some unfortunate women (being successfully quoted the very year after
publication in defence of a young woman at Frankfort, who confessed she had flown through the air and had intercourse with
the devil), and it marks the beginning of an open and persistent
opposition to the witch mania. Spee also has a curious story
showing the influence of Weyer's book :
' A great prince invited two priests to his table, both men of

learning and piety. He asked one of them whether he thought
it right to arrest and torture persons on the evidence of 10 or
12 witches. Might not the devil have deceived them in order
to make rulers shed innocent blood, as certain learned men had

lately argued, 'thereby causing us pangs of conscience"? The
priest stoutly maintained that these pangs were needless,for God

would never allow the devil to bring innocent men to a shameful
and horrible death in this way; and so he (the prince) might
continue the witch trials as usual. He persisted in this, till the

prince said, '' I am sorry, my father, you have condemnedyourself and cannot complain were I to order your immediate arrest,
for no less than 15 personshave sworn you were with them at
the witch dances", and he produced the records of their trials in
proof. Then the good man stood like butter in the sun in the

dog-days,and had nothing more to say for himself.' 2
1 Diefenbach, p. 241.

2 Cautio Criminalis, Dubium. xlviii.
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But it had little effecton the superstitionitself, whichreached

its height during the followinghalf-century; and the authoris
compelled
by hisreligiousbeliefsto admitsomuchthat hisposition
is hardly tenable. Indeed,his premisses
hadalreadybeengranted
by the witch-huntersthemselves.Thejurist Molitor,for instance,
admitsthat muchwitchcraftis imaginaryand dueto the deceptions of demons, but while the physician argues that these
deceptions are rendered possible by disease,and are themselves

largely of the nature of disease,so that the victims deservepity
and medical treatment rather than burning, the lawyer asserts
that a person can only be so deceived by his free will, and therefore a woman who believes she has made a compact or had intercourse with the devil is as deserving of punishment as if she had
actually done so.1
Just over a century after the appearance of Weyer's book
(1664)

' Sir Thomas Brown of Norwich, the famous physician of his
time, was desired by my Lord Chief Baron [Hale] to give his

) judgement[in a caseof witchcraft]. And he declaredthat he was
clearly of opinion That the Fits were natural, but heightened by
the devil co-operating with the malice of the witches at whose
instance he did the villanies.

And he added, That in Denmark

there had been lately a great Discovery of Witches, who usedthe

very sameway of afflicting personsby conveying pins into them.'
The jury ' having Sir Thomas Brown's Declaration about
Denmark for their encouragement, in half an hour brought them

in guilty. . . . They were hangedmaintaining their innocence.'
Had Brown been better acquainted with The Deceptionsof
Demonshe might have hesitated to make that ' Declarationabout
Denmark', but Weyer's early opponent, Bishop Binsfeld, has no

difficulties.

Quoting Origen (in Matt. xvii. 15) he exclaims,

' Physiciansmay say what they like, we who believethe Gospel
hold that devils causelunacy' and many other diseases.3But
for a demon to cause disease or do other harm, two things are

requisite,the permission
of Godandthefreewill of somemalicious
person,witch, or sorcerer.Thephysician,Weyer,hasdeniedthe

possibilityof a compactwith the devil,but is easilyrefutedby
1 U. Molitor, Tractatus de lamiis, 1561, p. 27.

2 Hutchinson,HistoricalEssayconcerningWitchcraft,London,1718,pp. 40,
118,120.
3 Op. cit., Preludium,i.
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Scriptureand Churchauthority. Did not the devil try to make
a compactwith Christ Himself? * Similarly he has no difficulty
in showing that the Hebrew word for witch means much more

than ' poisoner', and, given the almost universal beliefsof the
age,it must be admittedthat Brownand the bishophavethe best
of the argument.

In the openingchapter of his well-known work on rationalism,
Lecky says that the decline of the belief in witchcraft ' presents
a spectaclenot of argument and conflict, but of silent evanescence
Scot's
work ' exercised no appreciable influence', and, so far as the
result was concerned, he, Weyer, and their like might as well

and decay ';

it was ' unargumentative and insensible '.

have kept quiet and waited for the change to be effected by
4what is called the spirit of the age ', that is, ' a gradual insensible yet profound modification of the habits of thought' due to
* the progressof civilization '. This theory has been ably criticized
elsewhere.2 The truth it contains seems to be that argument
would not have sufficed to change public opinion about witchcraft,

without the aid of changesin other matters, and especially the
development and success of scientific investigation.

Such dis-

coveries as the motion of the earth and circulation of the blood,

whengenerally accepted (which was not till late in the seventeenth

century), showedthat the learned as well as the vulgar might be
utterly mistaken in important beliefs supported by apparently
good evidence, and that scientific methods of attaining truth
differed widely from those of the witch-hunters.

The progressof civilization by practically abolishing the use
of torture would alone have immensely diminished the number
of victims,

and of those ' confessions ' on which

the

belief

was

fed. To use military language,the witch mania was an ugly and
formidable redoubt connected with other forts and entrenchments.

It suffered somewhatfrom the bombardmentby Weyer and
Scot, but could only be finally demolishedby a general advance
of the forces of scienceand civilization. But if every one had
trusted to 'the spirit of the age' rather than disturb his neighbours' beliefs, we might still be burning our grandmothers.
Though born in what is now Holland and educatedin France,

Germanwriters claim Weyer as their countryman and compare
1 Preludium,

vi.

2 J. M. Robertson,Letterson Reasoning,London, 1905,cap. vi.
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him with Martin Luther. The monk of Wittenberg is indeeda fine
figure with his ' Here stand I; I cannot otherwise,God help me ! '
But he had half Germanybehind him ; both princesand populace
were ready to protect him. Weyer stood practically alone, and if
he escaped being burnt by jurists and theologians, had a fair
chance of being lynched by an enraged mob as a sorcerer and
protector of witches. There was little to save him from torture
and death but the strength of mind of Duke William of Cleves,
who came of an insane family and already showed signs of
melancholia.

Weyer was happily spared such a trial of his fortitude, but
none the less does he deserve

our admiration

as the chivalrous

champion of womanhood,who first, with vizor up and lance in
rest, greeted,alas! not, like the knights of legend,by prayersand
blessingsbut by threats and imprecations,went forth to do open
battle with the hideous monster which had so long tortured and
slain the innocent and helpless.

*

*

$ytte»

^mm

e*ti>^>!^

4!^t>^W^

PLATE
XLI. THE BODLEIAN MANUSCRIPT
M c

M

A R c

THE

'TRACTATUS

DE

CAUSIS

MORBORUM

ATTRIBUTED

BY

ET INDICIIS

'

TO MAIMONIDES

REUBEN

LEVY

AMONG modern authorities on Arabian medicine, the opinion

has been widely held that the position of Maimonides as a

medicalwriter must depend mainly upon an unpublished work
from his hand,

known

as the Tractatus

de Causis et Indiciis

Morborum.* It is here sought to demonstrate that the Bodleian
MS. (Marsh 379), hitherto regarded as containing this work,
is in reality by another author, while the Paris MS. (Biblio-

theque Nationale, Ancien Fonds 411),2 the only other alleged
copy of the Tractatus de Causis et Indiciis Morborum, contains
in fact no such work. Moreover, evidence will be adduced showing
that it is not probable that Maimonides composed a treatise of
this scope.

For their information concerning the Tractatus, the modern

bibliographersevidently rely entirely on entries in the catalogues
of the respective libraries. The 1739 Catalogue of Arabic and
Hebrew MSS. in the Bibliotheque Nationale contains the following entry : 3 'Codex bombycinus, Aleppo in bibliothecam Colbertinam anno 1673 illatus, quo continetur R. Mosis Maemonidae
de morborum causis et illorum curatione tractatus, Arabice,

charactereHebraico.' Careful examination of the manuscript
disclosed the fact that it contained

no fewer than four works of

1 See (a) H. Haeser, Geschichteder Medizin, Jena, 1875-82, vol. i, p. 596 ;
(6) A. Hirsch, BiograpliiscliesLexico nder liervorragendenAerjste, Leipzig, 1884,
art. ' Maimonides ', vol. i, p. 178 f. ; (c) K. Brockelmann, Geschichteder arabischen

Litteratur, Weimar, 1897-1902,vol. i, p. 490.
2

= No. 1211 in Zotenberg's Catalogue, Paris, 1866.

3 Vol. i, p. 40, Cod. 411,
1892
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Maimonides,
viz. on Poisons,1
on Asthma,2
the Tractatus
de Regimine Sanitatis?and the Tractatusde MorboRegisAegypti,*all
boundtogetherin confusion.5All theseare knownto be by
Maimonides,and there is nothing besidesthem in the volume.
There has always been a good deal of confusion about the

works de RegimineSanitatis and de MorboRegisAegypti. The
former is variously known as de RegimineSanitatis, de Cibo et
Alimento, de Dietetica, ' the letter to the Sultan ', or as ' the Consultation concerning (the Sultan) Al Afdal '.6 The latter also has
a number of titles, such as de Causis Accidentium? de Morborum

Causis et Curatione, and Responsumad RegemRaqqa, in addition
to its title of deMorbo Regis Aegypti. In 1514, in Venice the two
treatises were printed together in Latin as one work.8
'

Leclerc9 has made confusionworse confoundedby sayingthat
ce que Ton a designe sous les titres, De Morbo Regis Aegypti,

De Causis Accidentium,

De Causis et Indiciis

Morborum, De Cibo

et Alimento, ne sont autre chose que tout ou partie du meme
ouvrage '.10 No doubt he was led into making this statement
<_,?.Translatedinto Latin by Armengaudde Blaise of Montpellier;
into French by J. M. Kabbinowicz, Trait£ des Poisons de Maimonide, Paris, 1865,

and into German by M. Steinschneider, Gifte und HireHeilung, eineAbhandlungdcs
MosesMaimonides. Virchow's Archiv, LVII,

vol. i, pp. 92-109.

2j>J\ 5. Unprinted. We hopeshortlyto issuethis work.

3 isujr^jjj ^ otherwise^U.^l ilL-,. 'Letter to [the Sultan]al Afdal.'
Printed in Latin at Florence, n. d. ; Venice, 1514, 1521, &c. ; Leyden, 1535; in
the Hebrew translation of Moses ibn Tibbon edited by Jacob Saphir ben Levi,
Jerusalem, 1885; and in German by Winternitz, DidtetischesSendschreiben
des
Maimonides, &c., Vienna, 1843.

4 Printed in the Latin edition [Venice,1514]of the de RegimineSanitatisas
Tractatus V of that work.

5 SeeL. Leclerc,Histoire de la medecine
arabe,Paris, 1876,vol. ii, p. 60,and
M. Steinschneider,Die hebrdischen
Uebersetzungen
desMittelaltersund dieJudenals

Dolmetscher,
Berlin, 1893,pp. 767,772,773.

6 slUriN*JL,.

7 \jb\fy\ i_>UJ
<j andalso^\f$\ ul»j J = onthediagnosis
ofaccidents.
8 Seenote 4.

9 Op. cit, vol. ii, p. 61.

** See Steinschneider,HebrdiscJie
Uebersetzungen,
p. 770, and his Catalogu

LibrorumHebraeorum
in Bibl Bodl, Berlin (1852-60),
p. 1921. In the Zeitschrif

derMorgenldndischen
Gesellsch.,
vol.xxx,p. 145,hemakes
thebarestatement
that
the Tractatus
de Causis
etIndiciisMorborum-theHauptwerk
of Maimonides,
asit is

calledbyHaeser
- restsuponanerror.In hiscatalogue
ofBodleian
books
(p.1926

heputsthebookdownasa bookseller's
fraudafterwhatis obviously
onlya cursory
ex variis opp.imperfectis
confictus
est,in
glance. He says *fraudebibliopolae
quibusanNostrisit aliquidnonfacileeruendum
est'.
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partly by the fact that Wiistenfeld 1 gives the title of de Causis
et Indiciis Morborum both to the Bibliotheque Nationale MS.

(which Leclerc knew as de Causis Accidentium) and to the
Bodley MS.

The entry concerningthe latter in Uri's Bodleian Catalogue
of 1787 2 reads as follows

:

' Codex bombycinus, anno Hegirae 765, Christi 1363 exaratus,

foh'a116implens. Comprehenditsuccinctum de omnium corporis
humani morborum causis, signis et remediis tractatum ab Ibn
Hobaish Hierosolymitano ex Hebraica lingua in Arabicam con-

versum,cui sectionessex supra centum sunt. Initium fit a morbis
capitis; finis in elephantiasi. Composuit Musa Ben Maimun
Alcortubi, Israelita.

[Marsh 379.] '

The MS. bears upon one of its pages the title

' This is the book of the causes and symptoms, by the Doctor
Musa ibn Maimun the Cordovan, the Israelite.'
(Plate XLI.)

Aa a matter of fact it is no such thing. This title, together
with an extra title-page and colophon in the same hand, is a much
later addition to the MS., which also has a fragment of some
other medical work - at present unidentified - bound up with it.
The folios

of the MS. which

deal with

the

Tractatus

have been

bound together in extreme disorder, but examination of them

hasshownthat they really form a fragment of the second book

of JxDI ^^Ixaail, the Delectus
de Medicina,by o! cP.<->^
v<>4x'
oolcvJtJlcv*a*lo> ^jXccMwasOl,
Muhaddibed Din Abu'l Hasan
Ali Ibn Ahmad of Bagdad.3
Ibn Abi 'Usaibia (1203-1269)4 gives a life of this writer and
a list of his works, which includes the DelectusdeMedicina. AccordH. F.Wiistenfeld,Geschichte
d.arabischen
Aerzte,Go'ttingen,
1840,§ 198,No.7.
1Bibliotliecae
Bodleianae
codicmnmanuscriptorum
Orientalium. . . cataloytis
a JoanneUri confectus,
Oxford,1787,vol. i, p. 140,No. 594.

3 Also knownas J>3UO»
(of Akhlat) or ^-.Jl (of Tibriz) and as .U ..J
(Ibn Hubal).

* Ibn Abi 'Usaibiawrote an invaluabledictionaryof the lives of the most

noted
physicians,
entitled*Lt3)l^\i±>j *Li^l^^s. ^\& (= Thebookof thesources
ofinformation
concerning
the various"
classes
of physicians).It is especially
full
onthelivesof Arabphysicians.Seethe editionof A. Miiller,Konigsberg,
1884,
vol. i, pp. 304-6.
Q2
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ing to him, Muhaddibed Din wasbornat Bagdadin A.H. 515
(= A.D.1121),andafterstudyingmedicine
andphilosophy
settled
at Mosul. Later he becamethe physicianof the ShahArman,
chieftain of Khalat on Lake Van in Armenia, in whose service

he amassedgreat wealth. He completedthe Delectusat Mosul
in the year A. H. 560 (= A. D. 1164), and died there in A. H. 610

( = A. D. 1213),with the reputationof beingfirst physicianof his
time.

Another fragment of the same work of Muhaddib ed Din,
which includes most of the contents of the Bodleian MS., besides
a good deal of material which has been lost from the latter, exists

in the British Museum.1 The Leyden Library contains a unique
copy of the work in three books. This is claimedto be completeby
the Catalogueof the library,2 although Bar Hebraeus[1226-1286]
-Catholicus of the Jacobite (Monophysite) Church3-says that
the work ran into four parts.4 The three books of the Leyden MS.
treat (i) of generalities (i. e. Anatomy, Physiology, and the general
causes of disease), (ii) of medicaments, and (iii) of particular
diseases

and

their

treatment.

The Bodleian and British Museum MSS. contain part of the

third book, which was probably in general use by itself as a dictionary of medicine. The British Museum copy has only lost the
earlier chapters of this third part, but the Bodleian MS., although

possessing
a few more chaptersat the beginning,is far lesscomplete
in the other portions.5

Wustenfeld and the bibliographers that followed him have
1 C. Eieu, Supplementto the Arabic MSS. in the Brit. Mus., London, 1894,
No. 796, II.

2 Vol. iii, p. 242 of the Catalogueof Arabic MSS.compiledby P. deJongand
M. J. de Goeje, Leyden, 1865-6.

3 Abu'l Faraj Gregory, Bar Hebraeus (Wustenfeld, op. cit., No. 240).

4 In his workentitledJjjjl j» >r-ui*^\>, ' Compendious
Historyof the
Dynasties'(editedand translatedby E. Pocock,Oxford,1663),p. 457f. of the
Arabic and p. 300 of the Latin.

Beyrout edition, 1890,p. 420.

5 Two MSS.of the work are mentionedin the Catalogue
of the Khedive's

library,AJ^ wli'.US"
o^, vol.vi, p.38. Forfurtherreferences
concernin
Muhaddib
ed Din and hisworks,see(a)Wustenfeld,
op.cit., § 202; (5)Brockel-

mann,op.cit., vol. i, p. 490; (c)P. de Koning,Traitesurle cakul,Leyden,
pp. 186-228. ThemoreimportantArabauthorsotherthanIbn Abi 'Usaibia
are:

(d)BarHebraeus,
Pocock's
edition,
p. 457oftheArabicpartandp.300of theLatin

part,Beyrout
edition,
p.420;(e)HajiKhalfa,
G.Fluegel's
edition,
Leipzig
and
London, 1835-58, vol. v, p. 436, No. 11584.
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evidently derived their information concerningthese MSS. from
the cataloguesof the Bodleian Library and of the Bibliotheque
Nationale. No mediaevalbibliographerhasup to the presentbeen
found who mentions

this book of Maimonides.1

Wiistenf eld's

usual authority for his statements is the great thirteenth-century

medical biographer, Ibn Abi 'Usaibia. But, though the latter

givesa life of the Hebrewphysicianand a list of his writings,2he
makes no mention of the Tractatus de Causis et Indiciis

Morborum.

Moreover,this Tractatus has no place in Haji Khalfa's admirable

bibliography of Arabic works, which contains notices of four
books bearing the title De Causis et Indiciis Morborum, not one

of which is by Maimonides. Lastly, neither the historian Al
Qifty in his Classesphilosophorumet astronomorumet medicorum?
nor Bar Hebraeus, who is said to have plagiarized him,4 notice
the work in their sketches of the physician's life.
The Bodleian MS. alleged to contain the Tractatus is one of
a collection of over seven hundred volumes bequeathed to the
library on his death, November 2, 1713, by Narcissus Marsh,

Archbishop successivelyof Cashel,Dublin, and Armagh. Most of
his Oriental MSS. had been procured for him either in the East
by Robert Huntington, Bishop of Raphoe and chaplain to the
English merchants at Aleppo, or at the sale of Golius's library
at Leyden in October 1696.5 Golius was a Dutch orientalist,

born at Leyden in 1596. He studied medicine and Oriental

languagesat the University of Leyden, and after leaving it he
accompanieda French embassyto Morocco in 1622. He remained
in Morocco for two years, and while there collected various

MSS. On his return in 1624 he was appointed to the Chair of
Arabic at Leyden, but was allowed a period of leave for travel
in the East before taking up his appointment. He took with him
a grant of money for the purchase of MSS., and these to the

numberof over two hundred are now depositedin the University
1 SeeJ. Pagel, ' Maimuni als medizinischerSchriftsteller', in the volume of
' Mosesben Maimon' edited by W. Bacher and others,Leipzig, 1908,

studies on

vol. i, p. 232.

2 Op. cit., vol. ii, p. 117.

"IsWlj
f^svJIv^lj *^^ «>fc-k
in MS.at BritishMuseum
(see
Catalogue
of OrientalMSS.at the British Museum,London,1846,part II, No. 1503,p. 684),
Leyden,
Berlin, Escurial,andelsewhere.SeeBrockelmann,
op.cit., vol. i, p. 325.
1 SeeLeclerc, op. cit., vol. i, p. 5.

6 SeeW. D. Macray,Annalsof theBodleian,
Oxford,1890,p. 270.
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Libraryat Leyden. On several
occasions
duringhis travelsin
Arabia attemptswere madeby Arab chiefsto detain him for
his medicalknowledge,
but he returnedsafelyand later wrote
a number of works mainly concerned with Arabic.

He died

in 1667.

Amongthe MSS.whichGoliushimselfprocuredfor the Leyden
Library wasthat of the Delectus.It is at leastunlikely therefore
that such a profound Arabist, who was also a medical man,would
have bought the Bodley fragment for a genuine work of Mai-

monides; the primary responsibilityfor the error thus probably
rests with Huntington.

However that may be, it was Uri, in his

catalogue of the Bodleian MSS., who first published the error,
and from him it was passedon to the modem bibliographers.
John Uri was a Hungarian who had studied Oriental literature

under Schultensat Leyden, and was recommendedto Archbishop
Seeker for the purpose of cataloguing the Bodleian Oriental MSS.,
by Sir Joseph Yorke, then ambassadorin the Netherlands.1 Many
years were occupied in the preparation of the work, which appears
to have commencedin 1766 and was not completed till 1787. In
spite of the length of time which Uri occupied in his task, his
successor,Pusey, found sufficient errors in it to fill sixty closely
printed pages. In his preface to the second volume of the
Catalogue, issued in 1835,2Pusey complains : Urius vero MSS.
haud raro negligenter exscripsit', and says that on re-examination of Uri's

work he discovered,

' besides the errors which Uri

himself would have admitted, that nearly all the purchasersof
these books, Pocock alone excepted, had had spurious works

foisted on them by wily Orientals. He therefore looked through
all the books which Uri had enumerated, excepting the more

common ones, to see if they correspondedto their titles or not.
By doing this he discoveredvarious irregularities. In somecases
the titles had been covered over with paper or obliterated with

ink, or practicallyerasedwith a knife. In others,by slightchanges
in the authors' names, more famous people were indicated as

responsible
for the works. Lastly, by changingthe pagination
in someof the volumesfragmentswererepresented
as complete
1 SeeMacray's
Annalsof theBodleian,
p. 271,andthe Diet,of National
Biography.

2 Bibliotliecae Bodleianae codicum manuscriptorum. . . catalogus, vol. 11,ed.
A. Nicoll and E. B. Pusey, Oxford, 1835, p. iv.
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works,and a few pagesof onework wereevenoccasionallysewn
on at the beginning of another.'

Uri's errors will be the more readily condoned when it is
rememberedthat he did not specializeon the Arabic MSS. alone,
and that his work seeks to catalogue, for the first time, a two

hundredyears' accumulationof Oriental MSS.,including Hebrew,
Aramaic, Syriac, Aethiopic, Arabic, Persian, Turkish, and Coptic
writings.

Nevertheless, Uri's entry with referenceto the present

MS. deservessome of Pusey's criticism.

The MS. has three

parts,eachwritten in a differenthand,the first and mostimportant
part beingthe supposedTractatusde Causiset Indiciis Morborum,
which covers folios 2-87. The secondpart is a fragment of some

as yet unidentified medical work (folios 88-115); and the third,
consistingof the first and last folios, gives us an introduction and
an end piece to the first part.
The alleged author and translator are named on the first page:

' This is the book of Musa ibn Maimun which he put together
as a compilation for general use. Al Tamimi, the sheikh Sulaiman the Abyssinian, known as Ibn Hubaish,2 translated it in the

noble city of Jerusalem. Finis.'
1 'Praeter errores enim quos ipse admiserit Urius, deprehendi omnibus fere

horum librorum emptoribus, uno Pocockio excepto,libros supposititios pro veris

subindevenditassevafros Orientales. Codicesergo fere universesArabicos,quos
recensuitUrius (vulgatioribus quibusdam exceptis)oculis perlustravi, quo certius
sciremtitulisne responderentan non. Quo facto varias errorum formas deprehendi,
titulis nunc charta coopertis, nunc atramento oblitis, nunc cultro paeneabrasis;
auctorum porro nominibus paullulum immutatis quo notiora quaedam referrent,
numeris etiam quibus singula volumina signata sunt permutatis, quo quis opus
imperfectumpro integro habeat,paginis deniquepauculisoperi alieno a fronteassutis/
2 Steinschneider (Cat. Libr. Hebr. in BibL Bodl, p. 1926) says this title is

inventedand no doubt suggestedby the name of Al Tamimi al Muqaddasi(the
Jerusalemite),a doctor of the tenth century (Wtistenfeld,§ 112) often praised by
Maimonidesin the Aphorisms, e.g. at the end of chap. 20. Pusey's only note on
Uri's entry in the MS. is concernedwith this title (vol. ii, p. 588): ' Translator in
Cod. appellatur Alsheikh Soleiman Alhabashi, notus in terra Hierosolymitana.
nomine Ibn Hubaish.

Opus autem A. D. 1363 ex Hebraico transtulit.'
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On the next page there is an introduction to the book which
commences

:

; In the name of God, the Merciful, the Compassionate.
4So saysMusaibn Maimun,the Cordovan,the Israelite,'&c.
The whole of the passageis an extract from chapter vi of the
Aphorismsof Maimonides,adaptedas a kind of introduction,and
runs

as follows

:

c. Ut. £J

Trans. ' I teach in this discourse of mine concerning the
animal power, the vital power, and the natural power, but we will
here call all man's bodily functions by one name. There is a

saying that the noblest of the functions is breathing, next the
pulse, and lastly the senses. Of the senses,the noblest is sight,
which is followed by hearing. Following on the sensesis the

appetite for food and drink, after it being speechand then the
mind;

I mean that which contains the reason and the intellect.

Next comes the [?] allocation of [the various powersto] the other

parts of the body according to the customary manner. This
arrangementin order of nobility is only accordingto the requirements of life or [?] health.
'You will recognize that "nature'

is an equivocal term

which can be usedin many meanings. [Oneof thesemeanings,]
for example,is "the motive power of animals". So, too, is
"natural".

[??...]' and that whichis nobler. And you will retain the

noblest of the noble [functions]. And thesecauseswhich we have
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noticed we have set down in their order ; and the beginning is

concerningcatarrhal dischargesfrom the head.'
l

Comparewith this the real text of Maimonides:

"ipim«DM
"ip Ka&tfSK
Sipn&Sy
np
KpaStfysK
yaare&nMbN
mn^ JN^N
mynipaa^KrnyaiB^n1?*
nine?D^on^Sx-ryaiy&oStfon

ro w "wrht**fyn nyai»D«^S«
-J^NI
npi
mni ^m^na

»V NvxSK TKD ri^nn

IN nwrhx nnni

noni

Ssp*
"]nn^D
DDK
nxrataSx
j« oSynSs
n&npfif»c
mn nyni
^xy^S«
-jSnfi^i pi
nnm ny^D »k»NKruiDD' x
;y
: Thou knowest the opinion of the physicians [concerning]
animal power, vital power, and natural power. But it is my
intention here to call all the functions of man's body by the one
name of " bodily functions ". [The noblest of the functions is
breathing, next the pulse,2] and lastly the senses. Of the senses,
the noblest is sight, which is followed by hearing. Following on
the sensesis the appetite for food and drink, after it being speech
and then the mind, by which I mean the thoughts and the

intellect. Next comesthe motion of the other parts of the body
accordingto their customary manner. This arrangement in order

of nobility is only according to the requirements of life or the

health

of its faculties.

' From this preface you will recognizethat " nature ' is an
equivocalterm which can be used in many meanings. One of
thesemeanings[for example] is " the motive power in the bodies
of animals ' ' which the physicians call " nature ' ' too. . . . And if
you discover this, you will exchange that which is nobler and

retain that which is noblest. By meansof this processof arrangement, a disease can be recognized,' &c.
1 From the text of the Aphorisms as given in the Bodleian MS. Pocock 319.

3 Omitted from the MS. obviously by accident.
3 No doubt for nam.
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This introduction was added when the folios stood in a state

of disorderdifferent from their presentone. The catchwordat

the bottomof thepage[1^ ==andthis]pointsforwardto the
title alreadymentioned,1
whichappears
onfoliothirty-nineof the
presentarrangement.Thetext belowthis title ispart of the chapter
on discharges and catarrh, so that the folio once followed imme-

diatelyonthe introduction,beingthen,too,out of its properplace.
The last page,written in the samehand as the introduction,
bearsa pieceof someunidentified work and a colophonwhichreads:

$-0,
-,

*/« ^/<>

Ooo

| (sic)

a

This noble book is finished ; the composition of Mtisa ibn
Maimun the Cordovan, the Israelite, to whom God be gracious.
This blessedbook is part of that which he composedand tested.
The number of its chapters is 106, dealing with all the diseases
of the body, which he arranged in their proper order.
' The book was completed in the year 765.' 2
The number 106, which according to the colophon is the
number of chapters in the book, is really the number of titles
in the MS. written in large hand. Fragments of many chapters
whose titles are lost still remain in it however, while many of the

chapters that have preservedtheir titles are no longer complete.
Again it may be pointed out that all the known medical
works of Maimonides

were written

in Arabic

and therefore did

not need to be translated into that language as the Bodleian MS.
claims to have been. The spurious title-page thus further betrays

itself by saying that this work was translated from Hebrew.

Finally, the identificationof the real contentsof the ParisMS.
disposesof the last foundation of the idea that Maimonideswrote

any compendium
of medicineknownas e^l^^sJLcjUx^i <^UT
(Tractatusde Causiset Indiciis Morborum),
and clearsup the

confusioncausedby the faulty entriesin the Paris and Bodleian
catalogues.
i Seep. 227.
2

= A. D. 1363. The numerals which accompanythe written figuresare

equivalentto 6,527andaremeaningless.
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LOGICAL

PROOF

By F. C. S. SCHILLER

§ 1. AMONGthe obstaclesto scientific progress a high place
must certainly be assignedto the analysis of scientific procedure
which Logic has provided. This analysis has not only been
inadequatein itself, but has set itself a mistaken aim. It has not
tried to describe the methods by which the scienceshave actually
advanced, and to extract from their experience the logical rules

which might be usedto regulatescientific progress,but has treated
scientific discoveries almost entirely as illustrations of a preconceived ideal of proof, and so has freely rearranged the actual

procedurein accordancewith its prejudices. For the order of
discovery there has been substituted an order of ' proof', and this
substitution has been justified by the assumption that if discovery

had taken the ideally best course, it would have coincided with
the processof proof. It followed, of course, that the same logic
would do for both, and that this logic was already in existence.
The damage thus inflicted upon Sciencewas twofold. Not only
were the logicians given a plausible excuse for persisting in their
profound misapprehension of scientific inquiry and rendered incapable of giving any help or guidance in the solution of actual
problems, but, what was much worse, the scientists themselves

were misled about the nature of their operations.
The precisevalue of the service which a correct logical analysis

of its proceduremight have renderedto Scienceis perhaps open
to dispute, though it must surely be beneficial to operate consciously,and with a full understanding of their nature, the methods

which have beenhit upon empirically ; but even if logicians have
commonly beentoo unfamiliar with the details of scientific problems
to offer much practical advice, it would be difficult to overrate the

mischiefswhich must have resulted from referring scientiststo an
incorrect analysis of their actual procedures. For the attempt to
justify by such a false ideal what they had actually done was
bound to divert

their

attention

from

the methods

that

were

actually effective and fruitful to others which were impracticable
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andsterile,to wasteenergyuponfalseaimsandimpossible
ideals,
and soto hamperscientistsfatally in the exerciseof their scientific
rights and powers.

Hence it is not too much to say that the more deferencemen
of sciencehave paid to Logic, the worseit has beenfor the scientific

value of their reasoning,while the lessthey havetroubledto know
aboutthe theoryof Science,
the betterit hasbeenfor their practice.
Fortunately for the world, howrever,the great men of science

haveusuallybeenkept in salutaryignoranceof the logicaltradition
and left to their own devices,by the accident that the historical
organization of academicstudiesnearly everywhereconfined'logic'
to the literary curriculum. Nevertheless,the moral of this situation

is not that it is right for scienceto neglect logic and for logic to
despise science, but that science should appeal from logic as it is
to logic as it ought to be, and should insist on being provided with
a reformed logic. For surely if a scientific education is to be more
than a narrow and technical specialty, and is to exert a ' liberalizing ' and broadening effect on the mind, it oughtto include a study
of scientific method in its generality and a certain understanding
of the intellectual instruments by which all others are operated
and

constructed.

The whole evidence for these contentions it will not, of course,

be possible to marshal within the limits of this essay, but the

systematic criticism to which the whole traditional logic has been
subjected in my Formal Logic 1 may perhaps absolve me from the

duty of substantiating them exhaustively. It may suffice to
indicate the extent of the scientific grievanceagainst ' logic' by

drawing up a list of problemsin the logic of sciencewhich the
traditional logic has misconceived,and then to selectfor fuller
treatment a palmary example of the radical discrepancybetween
the

two.

The traditional logic may be convicted of having gravely mis-

represented,
(1) the value of classificationand the formationof

classes,scientificprocesses
of whichthe real logicwasonly revealed

by the Darwiniantheory,(2) the functionof definition,(3) the
importance
of analogy,(4)of hypothesis
and(5)of fictions,(6)the
incomplete
dependence
of scientificresultson the ' principles'by
whichtheyare(apparently)
obtained,
(7)theformation
ofscientifi
1 law'

and its relation to its ' cases', (8) the
i Publishedby Macmillans,1912.

nature of causal
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analysis. Other important featuresof scientific procedurecannot

be said to have beenrecognizedat all, e. g. (9) the problem of
determiningwhat is relevantto an inquiry and what practically

j, mustbe, andsafelymaybe, excluded,
(10)the methodsand

/ justification
of selection,
(11)theessentially
experimental
nature
of all thought and consequentinevitablenessof risk, (12) the
necessityof so conceiving' truth ' and * error' that it is possible
to discriminate between them, and (13) the need for an inquiry

into meaningand into the conditions of its communication.

§ 2. The most instructive, however, of the discrepanciesbetween ' logic' and scientific procedurewill appear if we compare
the logical notion of proof with the scientific processof discovery,
and examine how far it can afford any means of regulating, stimulating, or even apprehending the latter. We shall find that the
logical theory of ' proof' has no bearing on the scientific process
of discovery, is not related to what the sciences call proof, and
can only have a paralysing influence on any scientific activities
which try to model themselves upon it. On the other hand, the
study of the process of discovery will point to an important
correction in the notion of logic.

§ 3. The scientific uselessnessof the traditional logic should
not, however, excite surprise. For what reasonwas there to expect
that the theory of proof should turn out to be adequate, or even

relevant, to scientific procedure? It had sprung from a totally
different interest, proceeded on different assumptions, and aimed

at differentends. It did not springfrominterestin theexplorationi
of nature, and did not aim at its prediction and control.

Nor did

it presupposean incomplete system of knowledge which it was
desiredto extend and improve. It originated in a very special
context, from the social need of regulating the practice of dialectical debate in the Greek schools, assemblies,and law-courts.

It was necessaryto draw up rules for determining which side had
won, and which of the points that had been scored were good.

These were the aims Greek logic set itself, and successfully
achieved. But the impress of this origin remains stamped all
over it, and the accounts given of logical proof ever since have
retained

essential

features

of Greek

dialectics.
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Thusit wasassumed
that science
couldstartfromprinciples,
asindisputableasarethecurrentmeanings
of wordsin a dialectical

debate,andthe endof thewholetheoryof proofwasalwaysconceivedasbeingto secure
the conviction(eXeyxo?)
of onepartyto
a dispute,who wasto be definitelycrushedby the triumphant
cogency of a syllogistic demonstration, while the more real and

fruitful analogybetweenscientificinquiry and debate,viz. that
thereis always anotherside, to which also it is well to listen, was

unfortunately obscuredby Aristotle's discoveryof the syllogistic
form and its show of conclusiveness.But for the purposeof
apprehending scientific procedure the syllogism is a snare: by
putting scientific reasoning into syllogisms, the difference between

the true and the false views is made to appear qualitative and
absolute, instead of being a quantitative question of more or less
of scientific value. Thus dogmatism is fostered at the expenseof
progressiveness,and the mistake is committed of approaching the
discovery of truth in a party spirit. Hence its dialectical origin
has becomefons et origo malorum for logic.
§ 4. It is true that this mistake is very old, and has grown
deeply into the fabric of logic. For Aristotle had no soonerworked
out the classic formulation

of the rules of dialectical proof than

he proceededto extend their scopeby applying them to the theory
of science, in the Posterior Analytics.

His instinct in so doing was

sound enough; for there is no better verification of a theory than

its capacity to bear extensionto analogouscases. And of course
if this extension had been successful,it would have supported the
belief that the theory of discovery could profitably be amalgamated
with that of proof.

Unfortunately, however, the verification only seemedto be
successful. Aristotle chose to exemplify his theory of scientific

proof from the mathematicalsciences. His choicewas natural
enough,becausethey were the only scienceswhich had reached
any considerabledevelopmentin his day,andthey had,moreover,
an apparent necessityand universality and a fascinating appearanceof exactness. But he had unwittingly chosenthe most difficult
and deceptive exemplification of scientific procedure. Because
the mathematical scienceswere in a relatively advancedcondition

they seemedto lend themselves
to his design. He couldthere
find terms whose meaning, and principles whose truth, was no

longerin dispute. Theycouldin consequence
be arguedfrom
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with as much assurance as debaters could assumethe recognized

meaningsof words. And the fact that results seemedto follow
from mathematicaldefinitionsand premisseswhich werenot merely
verbal, sheda delusive glory on the forms of dialectical proof by
which they had beenreached. Henceit easily escapednotice that
the logical superiority of mathematics was an achievement,not
a datum.

Just because the mathematical

sciences were very

ancient, their origins had been forgotten, and with them the
tentative gropingswhich had first selected,and subsequentlyconfirmed, their principles. They had become immediately certain
and ' self-evident', and no one was disposedto dispute them. On
this psychologicalfact the whole theory of logical proof was
erected.

Again, it was natural to suppose that the true nature of
scientific knowing must be revealed in its most perfect specimens:
no one stopped to reflect that even so the real difficulties of making
a scienceare more keenly felt and more easily seen in the nascent
stage than in one which has victoriously overcome them, and has
rewritten its history in the assurance of its prosperous issue.

Lastly, the subtle ambiguity which pervades all mathematical
reasoning, according as its terms are taken as pure or as applied,
was overlooked entirely-with

the disastrous result that the uni-

versality, certainty, and exactness pertaining (hypothetically) to
the ideal creations of ' pure' mathematics were erroneously trans-

ferred to their ' applied' counterparts. To this day logicians are
found to argue that real space is homogeneousbecauseit is convenient in Euclidean geometry to abstract from the multitu-

dinous deformations to which bodies moving through it are
subjected,and to leave them to be treated by physics;* nor are

theyawareof anylack of 'exactness'and discriminationwhenthey
identify the ideal triangle with the figuresthey draw on the blackboard.

§ 5. After its apparent successin analysing mathematical pro-

ceduretherewasno moredisputingthe supremacyof the theoryof
' proof'. The facts that its field of application wassoonfound to be
muchnarrower than that of science,and that it failed egregiously
to apply to the proceduresof the (openly) empirical sciences,and
a fortiori could not justify them, if they were noticed at all, were
held merely to show that these sciencesstood on a low level of
1 Cf. Mr. H. W. B. Joseph'sLogic2, p. 548.
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thought,whichfromtheloftierstandpoint
of logiccouldbecontemplated
onlywith contempt;if theyrequired
helpandgot
none,somuchtheworse
for them. Accordingly
thewholetheory

of sciencewasso interpreted,and the wholeof logicwasso constructed,as to lead up to the ideal of demonstrative
science,
which in its turn restedon a false analogywhich assimilatedit

to the dialecticsof ' proof'. Doesnot this mistakego far to
accountfor the neglectj)f_experience
and the unprogressiveness
of sciencefor nearly 2,000 years after Aristotle ?
§ 6. Yet the deplorable consequencesof this error should not

renderus unjust. The influenceof Aristotelianlogicon the theory
of science was natural,

and in a sense .deserved.

For Aristotelian

logic is perhaps the mightiest discovery any man has achieved
single-handed. Its might is sufficiently attested by the length of
its reign. Euclidean geometry alone is comparable with it, and
Euclid owed far more to his predecessorsthan Aristotle. Moreover, the Aristotelian logic may be said to have achieved its
purpose. It was able to regulate dialectical discussion. The
syllogism did determine whether a disputant had proved his case,
and for any one who had accepted its assumptions its decision
was final,

while

even its severest critics

had to admit that it

was an indisputable fact, the interpretation of which was a real
problem.
Unfortunately, there is not yet any agreement among logicians
about the solution of this problem. Aristotle's own analysis did

not go back far enough: he stopped short at the Dictum deOmni
and the reduction of syllogisms in the second and third figures to
the first. He did not penetrate to the ultimate assumptionswhich

were implied in the dialectical purpose and social function of the

syllogism. But the truth is that syllogisticreasoningpresupposes

quite a numberof conventions
whichAristotledid not state,and
which can hardly be said to have been adequatelyrecognized
since.

§ 7. (1) The first of thesemay be calledthe Fixityj)f_Terms.

Syllogisticreasoning
manifestlydepends
on the assumption
that
the termsoccurringin it havemeaningssufficientlystableto stand

transplantation
fromonecontextto another;for onlysocanthey
establish connexions between one context and another. Thus

a syllogism
in Barbara
argues
thatbecause
all M is P andall 8

is M, all S mustbeP. But it cando this ' validly' onlyif M, its

SCIENTIFIC

DISCOVERY

AND LOGICAL

PROOF

241

middle term, remainsimmutably itself, and is the samein both

premisses.Doubt, dispute,or confutethis assumption,and the
cogencyof the syllogismas a form of ' proof ' is overthrown at
once. If the sensein which M is P is not the same as that in which

S is M, the syllogism breaks in two, and its conclusion becomes

precarious. Raisethe questionof how far reality conformsto
this assumption, and you get at once a subtle problem of the

applicability of the syllogisticform to the casein hand, which is
preciselyanalogousto the questionAvhethera theoremof pure
mathematicsis applicable to the behaviour of a real thing. In
either casethe cogencyof the ' proof : which establishesthe conclusionis impaired and ceasesto be unconditional. The conclusion
of a ' valid' syllogism will only follow if the middle term can be
known to be unambiguous, and if the objects designated by the
terms do not changerapidly enough to defeat the inference. And
that this is the case can usually be ascertained only by actual
experience. The conclusion, therefore, cannot be simply deduced ;

it hasactually to cometrue, before we can be sure that the reasoning
was sound. Absolutely a priori proof thus becomes impossible,
if the assumption of the fixity of terms is contested : all proof
becomes,in a sense,empirical. N
Nevertheless,experience shows that the fixity of terms, though

__not
a *fact', is a nilid \/lction' : in ordinary discussionthe terms
may usually be taken as fixed enoughto render valid syllogisms
common. An ordinary debate proceedsupon the assumptionthat
the meaning o£ the terms involved is fixed, and cannot be varied

arbitrarily. To science,however,this assumptiondoesnot apply
without restriction. In a progressivesciencethe meaningof terms

often developsso rapidly that such verbal reasoningdoes not
suffice. Hencejthejaiere, occurrenceof verbal contradictions in
a scientific reasoningis no proof that the argument is unsound.
It may skow merely that its terms are growincj.

It should be observedfurther that this sameassumptionis
implied in the fundamental ' laws of thought' on which the
traditional logic rests. Indeed, the notorious' Law^of Identity'
seems
to be merelyanother statementof it. It is usuallyformulated as ' A is A\ but in its actual logical use it is really the
assumptionthat ' everything is what it is called'. It is, of course,
anything but self-evident that 'A* is A, but unless the S, M,

andP of the syllogismare rightly so called,the syllogismwill not
1892

R
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hold. Similarly,theLawof Contradiction
collapses
at onceif the
termsto whichit is appliedareallowed
to change.Theinability
of ' A ' both to be B and not to be B vanishesif ' A ' is not fixed

andmaychange
its habits. Andof course
the realthingsknown
to science
all change,
andarefixedonlyby a fiction. Hence
every
applicationof the logicalconventionto real thingsmaybe challenged: it involves a fiction and takes a risk, and both of these
may be bad. But the traditional logic ignoresboth the risk and
the fiction and the lack of cogency in its attitude.

§ 8. (2) It is a further presuppositionof the syllogismthat the
meaning of its terms is knotvn. When a discussionis begun the
parties to it are supposed to understand each other, and not to

have first to find out and form the meaningof the terms they use.
This assumption also is roughly true in ordinary debate, and its
convenience is manifest. If things are rightly named, and if this

feat has been accomplishedonce for all-presumably by Adam
and Eve before they were turned out of Paradisefor trying to
know too much-we shall escapemany of the most trying difficulties of scientific inquiry. We need 110longer trouble whether
the best names have been given, and whether a name good for
one purpose is equally good for another, nor need we inquire
whether our names may not unite what is alien on account of

a superficial likeness, or separate what is akin on account of a
superficial difference.
In science, on the other hand, the assumption that we know what

meanings our terms can convey is not made as a matter of course.

We may begin with roughly labelling objects of interest, and then
inquiries may be conducted into, e.g., 'electricity', 'elements',
' life ', ' species',&c., in the hopeof settling what theseterms shall
mean, and of finding out more about their meaning, and without

making the assumption that whatever new facts are discovered
about them must conform to our preconceptions and confirm our
nomenclature.

Thus to a man of science it will not be cogent to

argue that because an ' element' is (by definition) an ultimate

form of matter which cannot be broken up, and ' radium ' breaks
' element', or that because' species' are
eternal forms, and the Darwinian theory claims that they are not
up,

* radium

' is not

an

immutable, it can be dismissedas involving the ' contradiction'
that

a

' species
' is not a species.Thusthe bestsyllogisms
lose

theircogency
sosoonasa question
is raisedwhether
theverba
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identity of their termsis an adequateguaranteeof the real identity
of the things they are applied to.

§ 9. (3) It is a further presupposition of the logician's con-

ception of ' proof' that absolutetruths exist, and that in the
ideal demonstrationthey form the premissesfrom which the conclusion follows. This presupposition is not stated, and is not

implied in the form of the syllogism. For a syllogismis no less
' valid ' if its premissesare true only hypothetically, and not
absolutely. Indeed, it is not thought to impair the ' validity ' of
a syllogism that its premissesshould be utterly false. At any
rate we can reasonquite as well with hypotheses and probabilities
as with absolute truths, and this is in fact what we usually do,

whether or not we are aware that our premisses are conditional
and hypothetical. This ordinary practice, however, is resented by
the traditional logic. For if our premissesare only hypothetically
true, how can they lead to conclusions which can be declared

aJjscJjiitely
true ? And if our conclusionsare not absolutelytrue,
how can they be certain ? Are they not bound to remain infected
with the doubts which beset their premisses ? 1 As we value the
certainty of our conclusions, therefore, absolutely true and certain
premisses must be procured. If they cannot be procured, even

the best formal proofs will remain hypothetical, and all truth will
become dependent on experience. For if nothing is true absolutely, and every truth has originated humbly in a guessthat has
grown into a successful hypothesis, it can always be suggested
that after all it may benefit by a little more verification. It may
be true enough psychologically and for practical purposes, but it
doesnot realize the ideal of ' logical certainty'.
§ 10. This ideal Logic has formulated from the first. Aristotle

alreadywasnot content with merely analysingthe form of reasoning ; he aspired to formulate the norm of scientific demonstration.

The 'demonstrative syllogism', which he held to be the form of
truly scientific reasoning,differs from the formal syllogism in two
essentialrespects. Its premissesare absolutely true, and its middle
term states the real 'cause',

which connects its terms and is not

merely a ratio cognoscendi. The reasoning proceeds, therefore,

from premisseswhich are unambiguous,true, and certain, i. e.
necessarily true and absolutely certain.

Nor does the conclusion

loseany of this excellence. Logic puts on a fine air of modesty,
1 Cf. §§ 10, 28.
R2
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and merelyclaimsthat the syllogisticform is a guaranteethat
no truth can be lost on the way from the premissesto the conclusion

in

a

; valid' argument.If, therefore,our thoughtis

properly arranged, our conclusion will be as true and certain as

wereits premisses,
and no manwill be ableto gainsayit. It is
the great beauty and merit of the syllogistic form that it is an
arrangement which gives us this guarantee.

It wasnatural, therefore,that throughoutthe history of logic
enormous importance should be attached to the acquisition of
unquestionable starting-points. For the possessionof ' valid
forms' was not enough. It only insured against loss of truth,it did not provide for its acquisition. It seemed, however, to
imply that truth could only be generated out of truth, and handed
down from the premisses to the conclusion.

Hence the insistent

demand for assured starting-points, self-evident ' principles',
; which the infallible method of syllogistic deduction might conduct to equally certain conclusions.

In reality, however, this demand for certainty was extralogical : it is not required for the purpose of analysing reasoning.
For it is just as easy to reason from doubtful and probable premisses as from certainties,

nor need the doubt in the reasoner's

mind affect the form of the reasoning.

If, however, there is an

imperative desire for certainty, it must be somehow gratified by

logic. And there seemedto be no way of doing so except by
ascribing absolute truth and certainty to the initial principles of
science.

Of course it was covertly assumed that certainty could only
be reached by starting from certainty, and that no possibility__o

- a growth of assurancein the progressof the reasoningcould be

entertained. In a sensethis assumption was correct (cf. §§27, 28),

becauseit is true that the gradual verification of scientifictruths

does not render them absolute ; but it led to neglect of all methods

which appearedto start with premissesinitially doubtful and
hardeninginto certaintiesby gradualconfirmation. No doubtit

was not strictly impossible to reason from premissesnot known

to be true, but suchreasoningwas despisedas 'dialectical', and

no inquirywasmadeinto thefrequency
of its occurrence
in actua

science. Why, then, wastetime upon so unworthy a procedure

insteadof fixing one's whole attention upon the truly logica
ideal, the absoluteproof of absolutetruth ? Let us maintain
-
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rather, the old Aristotelian * conviction that the truly scientific

syllogismproceedsfrom premissesthat are true and underivative
(because' self-evident') and inerrant, and demonstrates its conclusion with ineluctable necessity ! Thus the attainment of absolute truth was unobtrusively smuggled in as the aim of reasoning,
and becamean integral feature of the ideal of 'demonstration'.
§ 11. From the standpoint of the scientific inquirer, however,
this whole theory of proof is open to the gravest objections. He
finds first that it is impracticable, being composed throughout of
counsels of perfection with which he cannot comply, and then
that, even if he could, they would be perfectly useless, and
destructive

of his aims.

(1) It strikes him at once that the Fixity
\

/

«/

of Terms is an obvious

fiction. He will of coursebe aware,from his scientific experience,
that fictions have their uses and are often indispensable ; but he
will know also that not all fictions are useful, and that the adoption
of a fiction has in each case to be justified by its usefulness. More-

over, it is not so much its immediate and prospective use which
justifies it, though this yields the usual motive for its adoption,
as the ulterior uses ascertained ex post facto by experience.
He will ask, therefore, for evidence that an absolute fixity of
terms is the vital necessity for logic it is declared to be. He will
admit, of course, the familiar arguments for a certain stability of
meanings which have come down from the days of Plato, but he
will suggest that a relative fixity of terms is quite sufficient to
content them. He will point out that in a progressive science

any absolutefixity in its terms is precludedby the very progress
of the science. For the terms in use must somehowmanageto
convey the growing knowledge they are employed to 'fix '.

The

term 'gas', for example, must not be tied down to the meaning
Van Helmont desired to convey when he invented

it;

it must
'

incorporate all that physics has discovered about ' gases ever
since. Similarly, when Darwinism transforms the notion of

' species', and the discovery of radio-activity that of ' atom ',
these developmentsof meaning must be recognizedas perfectly
proper. To object to these conceptions as modern science uses

them, on the ground that, becauseto Plato and Aristotle species
were eternal and immutable,
a ' species' that changescannot be
truly a species, or that becausean ' atom' is etymologically
1 Post. Anal. i. 2. 71 b 20.
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' indivisible',it becomes
an impossible
self-contradiction
whenit

is madeup out of 'electrons',
will seem
to himto revealonly
the fatuous pedantryof an utterly unscientificmind.

§ 12. (2) If he is acquaintedwith psychology,
he will perceive
alsothat the fiction of the fixity of termsis subjectto a further
restriction. It is not only in scienceas such-for all sciences
must be conceivedas progressive-that the fixity of terms cannot
be made absolute: a real fixity is strictly inconceivablefor and
in every human mind. For every term that is actually usedto
convey a meaning must be held to form part of a new truth,1

i. e. of a truth that was not previously in being. It is not a question
of principle whether the truth is supposedto be new only to the
person to whom it is addressed, or claims to be new to all, i.e. to

science. For no judgement would be made unless it had something new to say.2 Hence every real judgement, as opposed to the

verbal formulas which are called judgements in the logic-books,
more or less modifies the meaning of its terms. If it succeedsin

being a real judgement and a new truth, it establishesa new and
previously unknown relation between its subject and its predicate.
' S'
' P'

is henceforth an j&'-which-can-have-P-predicated-of-it, and
a P-which-can-be-predicated-of-$.
Thus both the psycho-

logical associations and the logical associates of S and P are
changed. That logicians should not have noticed so obvious a
fact can be attributed

only to their inveterate habit of not using

in their illustrations real judgements intended to cope with actual

problems, but operating with their verbal skeletons,which are
not being used by any one to convey his meaning,and so do not
have any actual meaning.

Clearly, then, 110sciencecan interpret the fixity of terms quite
literally. Or rather, it can only interpret it literally-as a matter
of the literal integrity of the words that may convey a meaning.

But in a scientific inquiry the convention of formal logic must be
reversed ; the fixity of terms must be understoodnot to be abso-

lute, but to be merely ad hoc and sufficient to convey a definite

meaning, which it is desiredto develop. Accordinglyit must

alwaysbe assumed
that the resultsof an inquiryareto modify
its terms, and that it is permissible, and indeed inevitable, to

developtheir meaning,so long as they remaincapableof expressingand conveyingthe new truth. We must cometo every
1 i. e. truth-claim.

2 Cf. Formal Logic, p. 173.
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inquiry with a willingnessto learn and to expand our terms. The
Fixity of Terms, asit is tacitly presupposed
in the traditional logic,
is a scientific blunder of the gravest kind.
§ 13. (3) To renounce it, however, entails further consequences.

It_appearsto underminethe whole notion of formal validity. For
if we admit in principle that the meaningof terms dependsvitally

on that of tile judgemental!which they occur, how can we continue to rely absolutely on the mere verbal identity of its terms

to hold together a syllogism ? In any syllogism the middle term,
M, may have one shadeof meaning in relation to P, another in
relation to 8. It may be quite right to call M P in one connexion,
and to call S M in another ; and yet, when the two assertions are
put together, they may lead to a conclusion which is an error or
an absurdity. The man who (in his laboratory) would rightly
declare that ' all salt is soluble in water ' and (at his dinner table)
as properly hold that ' all Cerebos is salt', could not combine these
assertions

to draw

the conclusion

that

' all Cerebos

is soluble

in

water ', without finding that the facts confuted his anticipation.
No doubt, when this had happened, lue might explain it, ex

postfacto (if he knew logic), by alleging a hidden 'ambiguity of
the middle

term

'.

We need not here discuss

whether

it is fair

to

treat as an inherent ambiguity what is really a juxtaposition of
shadesof meaning which were relative to different purposes and

right in their original contexts, thus manufacturing a fallacy by
selectingthe premisses: the important thing is that the logician
should be driven to admit that any middle term may become
ambiguous hi this way when a syllogism is constructed, and that

this completelystultifies his assumptionthat the verbalidentity
of the middle guaranteesthe real identity of the objects to which
it refers.1 If we call two things, which are and must be different

if they are to be two, both ' M ', we necessarilytake the risk that
the differencesare irrelevant for the purpose of our argument.
We may legitimately assumethis, but if we do, our hypothesis
1 Mr. Alfred Sidgwick has been pointing out for the past twenty years how

fatal this difficulty is to the traditional notion of formal validity ; nor hasany

logicianconfutedhis argument,
or evenshownthat heapprehended
its meaning
and scope. It would seem,therefore,that the conditionof formal logic is so
precariousthat its only chanceof survivalliesin hushingup all the vital objections to its stereotypeddoctrines. But is not the policy of ignoring unanswerable
objections the sure mark of a pseudo-science ?
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has to be confirmedin fact; it is naive to think that the verbal

identityof the termsis quiteenough.If, then,actualidentity
cannotbe absolutelyguaranteed,
if thereis alwaysa possibility
that the sameterm whenput into a syllogismand usedin reason-

ing may developan ambiguity and becomeeffectivelytwo, it
is evident that no amount of formal validity will safeguardth«truth of a conclusion,even when the premissesare in themselves

severallytrue. The syllogistic form is convictedof losingtruth
which it started from, and this is the very thing it boastedit could
never do. Moreover,its coercive' cogency' is exploded: whoever
wishes to deny a ' valid' conclusionafter admitting its premisses,
has merely to suggest that by putting the premissestogether
a fatal ambiguity has been generated in the middle term.
§ 14. (4) The assumption that everything has been named
rightly, and is what it is called, will scarcely commend itself to
the scientific researcher. He will know from much painful experience that language only embodies the knowledge which has
been acquired up to date, and too often is only a compendium of
popular errors. Hence in any research which really breaks new
ground the existing terminology will always prove inadequate,
and new technical terms have usually to be devised in order to

embody the new knowledge. The reasonis obvious. Ex liypothesi
we are inquiring farther into the subject, becauseour knowledge
is felt to be insufficient.

Accordingly the probable defects of the

terminology we are initially forced to use must be borne in mind :

we may expect it to omit what is unknown, to misdescribeand
to classify wrongly what is partially known, putting togetherwhat
does not belong together and separating what does, emphasizing

the unimportant and slurring over the important, and generally
failing to provide the mind with words that give it a real apprehension of the objects under inquiry.

Hence the tacit assumption

of Aristotelian logic that the terms reasonedwith are fully known,

that adequatenotions are already extant, that truth hasmerely
to be disentangledby a verbal criticism of existing opinions,and
has not to be discovered outright, is false ; nor can any argument
from a verbal identity be taken as final.

§ 15.(5) But of all the assumptions
lurkingin thetheoryof|
proof,thebeliefthatreasoning
canandshould
startfromcertainty!
will seemthe falsest and most pernicious to the man of science.
1
For it means that we are committed to a searchfor absolutely
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"!certainpremissesas a preliminary to every inquiry, and proscribes

|jconsciously
hypothetical,
i. e. truly experimental,
reasoning
alto* gether,or at least condemnsit as incapableof leadingto certainty.
This search,however,will either be perfunctory and uncritical,
if it accepts false claims to certainty;

or else vain, if it is con-

scientious. For every attempt to prove a conclusion absolutely
demands two absolutely true premisses; hence the more we try

to prove, the more we have to prove, and our search grows the
more endlessand futile, the longer it is continued. An immutable
basis of absolutely certain truths, therefore, for reasoning to start

from, is nowhere to be found.

In no science is it possible to

.start with truths that are absolutely certain.
In every science
the initial
* facts ' are doubtful;
they are alleged, but not yet

approved. They embody only unsystematic observation and
prescientific experience of the subject, and so are probably the
products of inaccurate observation, bad interpretation,

false pre-

conceptions,and popular superstitions. To acquire any considerable scientific value, such material has to be thoroughly revised
and refined.

The validity of methods and the certainty of ' principles ' arc
no more assuredthan the 'facts', initially.
Kvery sciencehas to
work out its own appropriate methods experimentally; even if it
borrows methods from another, it has to find out how and how

far they apply to a new subject. Neither does a science acquire
its principles by divine revelation ; even if they fell from heaven

ready-made,it would insist on testing the authenticity of the
revelation. But philosophershave been extremely reluctant to
admit that the certainty of principles is a gradual growth : for
over 2,000 years they have been endeavouringto discover some
way of securing an infallibility

to principles which would render

them independent of the working of the sciences which use them.

But if their labours have proved anything, it is that no such way
can be found.

(a) They have recognized many principles as ' self-evident', and

equippedthe mind with a variety of ' faculties', expresslyinvented

to enableit to apprehendthe ' self-evident'inerrantly. But they
havenot beenable to agreeupon a list of self-evidentprinciples,1
nor even to find any truth whose claims to self-evidence have not
1 The latest I havenoticedoccursin Abercrombie's
Inquiriesconcerning
the
IntellectualPowers(1830); it readsvery strangelynow.
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beendeniedby competent
critics. Nor havetheybeenableto
definetheirnotionof' self-evidence'
itself;theycannotdiscriminate
betweenthe sound' logical' self-evidence,
whichtheyconceived
to guaranteetruth, andits merely'psychological''mimic', which
is certainly much commoner, and becomes more intense and

extensivethe more unsoundis the mind that ' apprehends
' it.1
Hence an unprejudicedobserverhas no reasonto put the ' in-

tuitions ' of philosophers
and the ' faculties' which apprehend
them on a higher cognitive level than those of women or even

lunatics. They all imposethemselvespsychologically
; but this
proves nothing as to their logical value, and science has to test
them just the same.

(6) The principles which are said to be necessaryor logical
presuppositions' all turn out to be hypothetical when they are
^examined. They are needed,no doubt, to solve the problem in
hand, if the particular way it is formulated is taken for granted.
But if either the order or the formulation of problems is altered,
or
they cease to be either c necessary
' presuppositions'. For
example, the ' axiom of parallels', alias ''Euclid's postulate ', is
'

a necessary presupposition of geometry, if the existence of parallels
is assumed. But if we prefer it, we can just as well (Avith Aristotle)
make it our axiomatic ' presupposition ' that the interior angles
of a triangle are equal to two right angles, and can then deduce

the existence of parallels. I. e. Euclid might have deduced what
he assumed, and assumed what he deduced. If, moreover, we do

not desire to construct a Euclidean geometry at all, we can deny
both presuppositions, and proceed from alternative postulates,
which lead to the various metageometries. The only things, in
short, which all scientific principles presupposeare the desire to
construct a science, and the desire to construct it in a particular

way, which is simplest,or easiest,or most systematic,or mostin
accordance with the reigning prejudices. But these desires are

the very things which the logician's account of principles always
omits

to mention.

Again,the whole of Kant's schemeof a priori presuppositions
in the theory of knowledgerests upon an arbitrary assumption,
viz. that mental data are to be conceived as originally discrete

and are therefore in needof ' synthesis'. But it is just aspossible
1 Controversiallythe criticism of * self-evidence'hasbeenmet in the same

wayasthat of the ' validity' of thesyllogism,
i. e. by total silence.
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to conceivean analysisof knowledgewhichstarts from the ' presupposition' of a continuum or flux, and proceeds to trace out

the principles by meansof which this continuum is broken up into
a world of apparently distinct things and processes. Nor is it
possibleto say in advanceof experiencewhich of such ' presuppositions' is going to be more convenient and more conducive to
scientific progress.

(c) It demandsa high and rare degreeof philosophic insight
to perceivethat veryjnany principlesare neither certain, necessary,
nor probable,but simply -methodolofjical.Whether we think them
true or not, we adopt them becauseof their eminent convenience.
If they turn out to be false, candour compels us to call them
methodologicalfictions; but they continue in use. Our belief in
the trustworthiness of memory is a good example. For though
we often find that our memory lias played us tricks, we continue
to accept as true what we ' distinctly remember '. If no limitations to the truth-claim of such assumptions are discovered,

enthusiasts will probably insist on promoting them to the rank
of indisputable 'axioms',

and hail them as absolute truths.

But

their scientific value is not thereby enhanced, and the cautious
will eschewsuch exaggerations. For there is no real reason why
the scientific rank of principles should not rest openly and entirely
on their actual services, and why a ' methodological assumption'
should not rank higher than a ' self-evident

truth'.

For the latter

is at most a fact of our mental organization which nothing has so
far turned up in nature to set at naught, and as such a fact it

is itself a thing to marvel at rather than an explanation of other
things. The scientific spirit will always hesitate to acquiesce
in the limits which are set to inquiry by sheer brute facts,
and if the absolute truth of certain principles were merely an
ultimate fact which could neither be impugned nor explained,

this would go far to make theseprinciples appearunintelligible
and would be a constant challenge to dispensewith them, or
somehowto evadethem. A principle, then, should always be prepared to state the reasonsa sciencehad for adopting it: only
the reasonswill appear from the actual working of the science.
They will involve a referenceforward to the facts it copeswith,
not backto higher principles or to any claim that provesitself by
its self-assertion.

(d) Indisputable principles, then, are not consonant with the
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spirit of inquiry : it will gladlylet themgo,if it canattain truth
and advanceknowledgein other ways. It will not shrink even
from repudiating the ideal of absolutelytrue and demonstrated

truth, if it can be realizedonly by sacrificingthe progressivenes
of science; nor will it be dismayedto find that this ideal is un-

realizable. For whenthe inquirer reflectsuponhis ownprocedure,
he finds that it points to a radically different ideal, and that the
existence of absolute truths would only be a hindrance and a
restriction upon his endeavour (cf. § 28 (4)).
II

§ 16. Before, however, we attempt to delineate the logical ideal
of the discoverer, it will be necessary to encounter a serious
objection which protests on principle against such an undertaking, and urges that discovery by its very nature must elude

logical treatment. It is contended, in the supposed interests of
logic, that discovery is a process so inherently and incurably
psychological that no logical account can ever be given of it.
Discoveries are windfalls, and come as ' happy thoughts' to the
gifted geniusesthat make them, in a manner neither they nor any
one else can account for or describe : they are therefore logically
fortuitous,

and to set forth the ideal of proof by which the truth

of discoveries is tested is all that need, or can, be the concern of

logic.

Certainly the great majority of deductive logicians have taken

up somesuch attitude towards the processof discovery. Aristotle
contents himself with a bare mention of 'sagacity' (ay^lvoid),
which is defined as the instantaneous apprehension of the suitable
middle term for constructing a demonstrative syllogism.1 When

one recollects the weary centuries of painful effort and continual
failure which elapsedwhile the elite of the human race were seek-

ing for clues to, e.g., the mysteries of diseaseand of physical
happenings,beforethey hit upon the notionsof microbesand the
mechanicaltheory, this naive underestimateof the most difficult
and essentialof scientific proceduressoundslike a mockery. Yet
the whole Aristotelian school pass over the problem as lightly.

They all seemto believethat while it is merelylow cunningto
make a discovery, it is a real proof of mental capacity to arrange
1 Anal.

Post. i. 34.
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it ' in logical order ' after it has been made, and to show how far
short it falls of the logical ideal. Even the inductive logicians
may be said to have participated in this attitude. For they were
not more anxious to propound methods of discovery than to contend that their conclusions were just as rigidly proved and just

as formally valid as those of syllogisms. They did not see that

they weretherebyacceptingthe demonstrativeideal of proof and
giving away their own ; what they should have shown was that
this ideal was utterly nugatory, and that their own methods
could never conduct to 'proof, but only to something vastly
superior.

§ 17. In spite, however,of this wonderful consensusof logicians
the above argument depends essentially on a confusion. It has
confused two things which are perfectly distinct, the actual procedure of the individual discoverer, and the generalized description
of the attitude of mind and procedures of discoverers, as they

appear to subsequent logical reflection.

Both present problems

to the logician, but the problems are not the same. To anticipate

the processof actual discovery may well be left to the prophets ;
it will transcend the powers of logic and indeed of any science,
unlessit be individual psychology, if it exists, or history, if it be
a science.1 It may readily be admitted that anecdotes about the
bath

which

fomented

in

the

mind

of

Archimedes

the

idea

of

specificgravity, and the streets of Syracuse through which he ran
and cried 'Heureka /', or about the apple-tree which shed its fruit
upon Newton's receptive head, and stimulated his brain to frame

the law of universalgravitation, are benea^Jithe dignity of science.
Their narration belongsto history, which can go as deeply into
their details as the scale of the history and the purpose of the
historian demand; but the particular circumstancesof a particular discovery may well be treated as ' accidental', and be smoothed
out of the scientific record. But why doesit follow that no common

features can be traced in these histories of discovery, and that
there cannot be compiled out of a sufficient number of them a
generalized account of what appears to be the 'essential', i.e.
1 It may be suggested that there is a similar confusion on this question :

whenhistory is called a science,it is often forgotten that its data are essentially
such that they can only occur once, while the material of the other sciencesis
such that casesof ' the same' may always be found in it. But neither need it
be denied on this account that history can, and should, be written in a scientific
spirit.
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really relevant,procedure
of discoverers,
whichmayserveasa
guideand modelto subsequent
discoverers
? Why shouldthis
be moredifficultthan to describe
the methodof lion-hunting
from the records of lion hunts, or the treatment of a diseasefrom
the history of a number of cases? Indeed, it would seemthat

the thing has beendone. Any discoverermay reflectuponhis
own discoveries, and, like Poincare,1formulate the method he has

found successful.And if discoverersarenot all perfectlyuniquein
their methods,important uniforinities will probablybe foundby
comparing the methods of a number of discoverers.

Why again should it be assumedthat the general account thus
extracted from a retrospective study of discoveries must at once
coincide with the logical ' ideal of proof' ? Why should it even
point to this, or be related to it otherwise than by contrast ?

Surely the possibility should be discussedthat there are two procedures for logic to consider, of which the one describes hmv
human knowers, starting from what they believe themselves to

know, set about it to fortify and extend their knowledge, while
the other moves on a superhuman plane and describes, with
Platonic fervour, how ideal demonstration, descending from abso-

lutely certain principles, moulds into a closed and inexpugnable
system all the truths which are deducible from these and alone
intelligible. The two accounts must be distinct, for they have
different starting-points and work upon different material. Nor

needthey ever have any point of contact. For it may well be that
human knowing never attains to an absolute certainty and a

completed system, while deductive proof never condescends
to
notice

mundane

fact.

This was certainly so in the first rapturous vision of a priori

' proof' which solacedPlato amid the elusiveness
and opacity
of the flow of happenings. The deduction of the intelligible order
of the ideal ' Forms ' from their supreme ground and (sole/)

premissin the ' Idea of the Good' stoppedshort of facts and
events at the laws of minimum generality,2 and recognized in

all the happeningsof the sensibleworld an ineradicable
taint of
'not-being' which renderedtheir stability impossibleand their

predictionvain. Aristotlesimilarlydistinguished
between
the
procedure
whichstartedfromthenotioranobis,theapparent
facts
1 Scienceet Methode,ch. iii, L'Invention mathematique.
2 Republic, 511 c.
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of perception, and that which began with the notiora naturae,
the self-evident principles which could form the ultimate premisses of demonstrations.

But

that

these two methods

must

somehowcoincide was assumedrather than proved, in a way that
should have discredited

the doctrine.

For Aristotle

also was not

able to explain how 'science', being of 'universals', could apply

to particulars,which neverthelesshe would not with Plato stigmatize

as

' unreal', while the ascent from the sensible fact to the

'universal', which was called .the 'induction'

of the 'principle',

is hardly validated by the naive allegation of a mental faculty of
'intuitive

reason' (vovs) endowed with the special function

of

apprehendingprinciples in their particular exemplifications. It is
high time, therefore,that this whole assumptionthat a necessary
congruity exists between the logic of discovery and of proof
should be subjected to a thorough examination.
Ill

§ 18. Such an examination will speedily establish that the
mental attitude of the discoverer is, and must be, quite different
from that of the prover.

In the first place, the discoverer is not in possessionof the
knowledge he covets.

to be attained.

It is for him a desire, an n.spir.-itinn, an aim

Proof, on the other hand, presupposesknowledge.

Not only must the demonstrator know the assured truths he uses

as premisses,not only must he have a supply of absolutely certain
truths if his proof is not to remain hypothetical (§9), but he must

already knowthejgpnclusionhe exhibits. He cannot be ignorant,
like the discoverer,

of the result

he is to arrive

at.

He is not

engagedin discoveringnew truth, he is only showing how it follows

from old truths. His retrospective contemplation has merely to
retrace the history of its attainment, or rather to rearrange it in
the more pleasing order which he calls ' logical'. This order is
not that in which it was discovered,

nor even that in which it

couldbe discovered. For there are such things as necessaryerrors,

indispensableartifices, and indefensiblefictions, and the way to
a truth often lies through them.

Thus from time immemorial

mathematicians have represented the continuous by the discrete,
quantities by numbers, knowing full well what fictions their practice involved. Again, mathematical calculation of shapes, areas,
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and motionsnecessarily
presupposes
the fictionsthat bodieshave

the idealand regularformsto whichthey ' approximate
', and
that their ' mass' is concentratedat their (ideal) ' centreof
gravity'.

It is more than doubtful whether the notion of an

' evolution
' of species
couldeverhavebeenreached,
exceptby
starting from the false notion of the fixity of species,or whether

the true natureof the mobility and development
of meanings
could have been understoodexcept by correctingthe Platonic
theory of immutable and eternal 'universals'. To 'proof all
these incidents and accidents of the history of discoveryare
irrelevant;

all that has to be done is to show that the new truth

can be deduced from the old, and that a ' logical connexion '
exists

between

them.

§ 19. Not only is this much easier to do than to make the

discovery, but it is very much easier to follow. Any one can see
the connexion once the data have been arranged in logical order.
Hence the assumption that this order somehow represents the
actual processin a perfected form is natural enough. But it leads
to contempt for the procedure of discovery. The discovery is
made to look so easy that it becomes impossible to appreciate its
difficulty and its merit, and it seems astonishing that no one made

it long before. For did not the ' facts ' all but force it upon the
dullest

mind

?

Who

could

have failed

to see that

fossils must be

(at least) as old as the rocks in which they are embedded, that
obviously worked flints, similarly, attest the antiquity of man,

that northern Europe is scratched all over with the marks of a

giganticglaciation? It is forgottenthat these* facts' werenotI
there until there canie a mind prepared to notice them. Hence
none of these discoveries were in fact easy to make, and they

were precededby a long struggleof the human mind with falsepreconceptionsand the illusory ' facts' which they had engendered.
Nor are discoveries easy to get recognized when they have been

made. The persecutionsto which discoverersof new truth are

subjectedalwaysand everywhere(moreor less)form as discreditable a chapter of human history as the persecutionof moral
reformers. Thosemay count themselves
fortunatewhoaresimply

ignored. Henceeverythinghasto be ' discovered'overandover

again. Nothingneweverentersthe world,just as nothingold

J everpasses
away,withoutinfinitepainsandaftera protracte
struggle. One curiousresult of this inertia which deserves
to
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rank amongthe greatfundamental' laws' of nature,is that when
a discoveryhasfinally won tardy recognition,it is usually found
to have been anticipated, often with cogent reasonsand in great
detail. Darwinism, e.g., may be traced back through the ages
to Heraclitus

and Anaximander.

Thus it is true that

there is

' nothing new under the sun'; but only becausewhen a new truth
first appearsit doesnot prevail: when after a hundred repetitions
it is at length recognized,it is no longer strictly new. Accord-

ingly, the *discovery'of a truth is only the beginningof its career,
the first step by which it makes its way in the world, and still
very distant from the crowning ' proof ' with which logic complacently adorns it ex post facto, when it has ' arrived '. The
slownessand difficulty, then, with which the human race makes
discoveries, and its blindness to the most obvious facts, if it

happensto be unprepared or unwilling to see them, should suffice
to showthat there is something gravely wrong about the logician's
account of discovery.

§ 20. Quite apart from the difficulties which the psychological
constitution and social organization of man put in the way of
innovators, the making of a new truth which formulates a new

' fact' is also intrinsically anxious work. It is not merely that
its maker can have no assurancethat his enterprise will succeed,
that he cannot start with a feeling of certainty from established
truths, and be wafted by an irresistible wave of logical necessity
to the safe haven of a predestined conclusion. He must start with

a consciousness
of ignoranceand an all-pervading feeling of doubt
; about every step of his inquiry. This doubt he should not, moreover, endeavour to disregard or to suppress; for it is the best
guaranteethat no way to the truth will be passed by in his ex-

plorations. Doubt, therefore, should be recognizedon principle,
and equipped with a technique of testing and experimentation :

the inquirer should be proud that he has to feel his way in fear
and trembling to the very end.
his condition

will

not

contravene

Aristotle's

dictum

that

all inquiry and researchproceedfrom knowledge previously acquired.1 In a sense he will still start from what he knows, or

thinks he knows. For it is psychologicallyimpossibleto do anything else. The knowledge he believes himself to have cannot
but affect all his ideas, and he cannot get away from it. His
1 Anal.
1892

Post.
g

i. 1.
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boldestspeculations,
his most hazardoushypotheses,
will have

somerelation,howeversubtleandrecondite,
to theknowledge
at
his disposal. It will influenceall his thoughtsand guidehis
guesses.As he cannotdivest himselfof his knowledge
and the
ideasit hasrenderedfamiliarto him, he hasto acceptits limitations. His only problemis to useit aseffectivelyaspossible.
But it is clear that he cannotregardhis knowledge
with the
same sort and amount of confidence as the believer in demon-

strative proof. He must conceivehimself as an explorer, and his

attitude must be tentative throughout. Knowing,that-his premissesarequestionableandonly doubtfully true, he will recognize
that his inferences are only probable, and stand in need of con-

firmation. As a rule he can, no doubt, find acceptedtruths to
argue from ; but these being relative to the existing state of
knowledge are known to be subject to correction. Even where
he has started with premisses of the most superior kind, which
are generally deemed absolutely self-evident and certain in them-

selves, he will still be consciousof a doubt whether they will prove
to be the right premissesfor his purpose. If they are not, their
truth is irrelevant and will lead him astray.

In no case, therefore,

can he escapethe responsibility of choosingthe right onesfrom his
limited

stock of known truths

and familiar

ideas, as he contem-

plates the infinite expanse of possible discovery. In whatever
direction he moves, the unknown lies before him ; he may come

upon surprisesor be stopped by unsuspectedobstacles. In short,
there is nothing of the irresistible about his progress; it has not
the faintest resemblance to the majestic march from inevitable

premisses
to a predestinedconclusionwhichsofascinatesusin the
theory of proof.

§ 21. But, it may be said, all this is not enough. The differencesin the attitudes assumedby the reasonerin discoveryand

in proofmay be only psychological.Theydo not proveanyreal
logicaldifferencebetweenthem; the logician'saccountmaystill
be what the discoverer would acknowledge to have been his best

course,if he could have seenit. It has, therefore, to be shown
that the differencesin question arise out of, and developinto,
. differences which are indisputably logical.

Thus, the ignorancewhich the inquirer feels is doubtlessa

psychological
fact,but thelackof knowledge
whichengenders
it
is surelya logicalfactof someimportance.In general,
thefeelings
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of doubt, expectancy,and perplexity whichbesetthe mind of the
inquirer, and contrast so distinctly with the feelingsof confidence,
knowledge, certainty, and necessity which accompany a *proof',

originate in a logical fact. E:ve^y_mo1uiry
starts from a problem,
of which the solution is not yet known. An inquiry is, as the
nameimplies, a question,put, not to nature at large and at random,
but to some wirt of it, which is taken to be relevant and to contain

a possibleanswerto the inquirer's question. Now this dependence
of inquiry upon problemsspringsno doubt from the psychological

jfactthat until thereis something
put beforeit themindcannot
get to work upon it; but it is surely a fact of the utmost logical
significance,and it is astoundingthat the logical tradition should
have slurred it over so completely.

Especially as in the very beginnings of logic some of the Greeks
distinctly caught a glimpse of it. For, having started their reflection upon reasoning from a desire to regulate debate and to
arguea caseat law, they naturally noticed that there are two sides
(at least) to every question.

Accordingly, Protagoras appears to

havetaught systematically that there were always two reasonings
(Xoyot)to be considered,1^ocratfis treated scientific inquiry as an
extension of the art of cross-examination,
the search

for

ideal

truth

as a

' dialectical'

and Plato conceived

process, as a sort of

~dialogueof the soul with itself. Now this whole doctrine is equally
good as logic and as psychology.

It is profoundly

true of the

inquirer's mind ; he must be keenly alive, not only to the evidence
for, but also to that against his working theory. But it is also
true of the logical nature of inquiry that it is a process of determining which of the alleged ' facts' and of the theories to interpret
themare real and true. Inquiry logically ' presupposes' a conflict

betweenthe data, and a dispute about them.
Unfortunately, however, the conception of scientific research
as an inquiry lapses from the logical consciousness in consequence

of Aristotle's work. His discovery of the forms and formulas of
demonstration overshadowed it, and restored the reign of dogma

which is so congenial to the authorities everywhere.2 The true
conception of inquiry does not revive again until our days, when

Mr. Alfred Sidgwick and ProfessorJohn Deweyhave endeavoured,
not with the successthey deserved,to reopen the eyes of logicians
to the facts

of the scientific

situation.

1 Diogenes Laertius, ix. 51.
82

2 Cf. § 3.
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i 22. To conceivean inquiry as a questionthen is, we see,
implicitly to conceiveit as havinga plurality of answers,
all of

whichhaveto beexamined.All theseanswers
areinitiallyhypotheses,and a choicehas to be made betweenthem. This renders

the recognition
of alternatives
a paramount
necessity
for a logic
of discovery,which can no longerdismisstEemwith a jejune
chapter on ' disjunctive propositions'.

Their existence is no

longerto be treatedas an annoyingcomplicationwhichdelays
the progressof science,but must be taken to inherein the logical
nature of problems,and to be essentialto their proper elucidation.
Logic, therefore,should regard it as its duty to inquire (1) how
the inquirer is furnished with an adequatesupply of theoriesfor
analysing and testing the apparent facts of his subject, (2) what
methods are usedto sift hypothesesand to selectthe more valuable,
and (3) if it can, to add some hints as to how theories and methods
ought to be handled.
(1) To the first question there is no exhaustive answer. No

logic can guarantee that all the possible theories which concern
the facts under inquiry will be available. They may not yet have
occurred to any human mind, and may never do so. This alone
ought to be considered a fatal objection to all methods which presuppose exhaustiveness, and are pressed by the logician upon the
man of science. It ought to dispose of methods which demand

that all the facts should be assembledbefore theorizing is begun,
or that

all

the alternatives

should

be stated

and the true one

extracted by the successiveelimination of the false ones,or that
cause
define
a
as reciprocating with its ' effect', and assume
'

that

'

the true cause has been discovered

when no other has been

thought of, or that if a theory works we may take it that it alone
will do so and is (absolutely) true. All these notions demand an

impossible exhaustion of the alternatives, and try to convert

a (psychological)failure to think of any moreinto a logicalproof
that there are no more. And they all regard the plurality of
alternatives as a hindranceto be got rid of, and not as a safeguard
and a help to proper inquiry.

Hence the real difficulty was not perceived,viz. that there is
no formal guarantee that the supply of hypothesesfor use upon

the facts in any inquiry will be adequate.It may well be that
for lack of a goodworking theory to go upon,all the theorizingon

a subjectprovesvain and sterile. In the beginnings
of all the
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sciencesthis sort of condition always exists and often lasts for
centuries,and it is a main reasonwhy somesciencesmake little
progress

even now.

Nevertheless,the difficulty is not in practice as fatal as it looks
on paper. It is probablethat the inquirer will in fact usually have

a supplyof alternativesto start from. For (a) he will naturally
selecta subject in which there are disputed points. And (6), what
is even more important, human minds are naturally various :

theyput, therefore,differentinterpretationson the samefacts and
value them differently.

Some are attracted by novelty, others

by orthodoxy; some incline to one type of theory and method of
inquiry, others to another. Hence in any inquiry upon which a
number of minds are actively engaged,there will always be differencesof opinion, and these will be most marked in the rapidly
growing regions of every progressive science, which, like the
growing cells in the trunk of a tree, are always on the outskirts.
There will always be a conservative and a liberal party, even in
science,and the clash between their views will always provide
alternative solutions of problems, the comparative merits of which
the inquirer can examine. But the sciences owe their progress
largely to the man who raises new questions, and should provide
tor him in their organization.

§ 23. It should be noted further that if this feature in discovery
wereproperly recognized and emphasized,it would have important
educational and ethical effects^ At present the study of logic can
hardly be said to liberalize and broaden the mind or to improve

the temper. So long as its chief interest is in a theory of absolute
proof and complete certainty, it will tend to breed pedants and
bigots. The effect would be very different if an adequatelogic of
discoveryhad imbued the mind with an ever-presentthought that
every subject may and must be considered from several points of

view, and that an inquirer should bewareof letting his predilections and preconceptions blind him to possible alternatives. The

logical attitude of inquiry, when fully understood, demands a
tolerant and open mind, and excludesthe narrow-mindednessand
dogmatismwhich the theory of proof has fostered by its pretence
of showing that there was but one truth and one inevitable way
of reaching it. Moreover, the necessityof continually choosing
between a number of alternatives should cultivate a judicial
temper, conducing to fair-mindedness and consideration towards
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the viewsof others. Fora mindwhichis in the habitof choosing
betweenalternativesmust be impressedby the facts that thereis
somethingto be said for the viewsit doesnot accept,that the view
acceptedis often not so very much superiorto thoserejected,and
that new facts and new knowledgemay alwaysrevive viewswhich
were supposed to be defunct.

Of courseour naturaldogmatismwill takealarmat theflabby
toleration of ideas which this attitude seemsto imply. It will be
objected that no one who can see the good and truth in beliefs he

does not accept, can really be strenuous in upholding those he
does. The full answer to this bigots' argument can only be
appreciated when the attitude of progressivescienceis fully understood (cf. § 33), but in general it may be pointed out that a power
of first weighing alternatives, choosing the best and acting upon

it strenuously, is precisely what life demandsof us at every step.
It should not, therefore, be impossible to compass it in science.

§ 24. (2) To the second question of § 22, viz. what are the
methods used by the inquirer in sifting the alternative hypotheses
in the field, and picking out the most valuable, the answer is
comparatively easy. It is substantially the answer given by the
pragmatist analysis of knowledge. That theory is preferred, and
tends to be accepted as true, which for the time being works best.
The formula looks simple, but needs more thinking out than its

critics usually bestow upon it.

(a) It implies, of course, that all the alternatives (beforethe
mind) ' work ' more or less. They must be (or appear) scientifi-

cally plausible, and proffer a more or lesssatisfactory explanation
of some or all of the admitted ' facts '. This is why agencieslike

the Devil, who could once be extensively alleged to explain
anything unusual, have dropped out of the purview of science.
(b) ' Working' must be conceived somewhat widely. Its

primary appeal is to the acceptedprinciples and recognized
interests of the science; practically to * work '

means

to conduce

to the developmentof the scienceon the recognizedlines, and the

properjudgesof what' working' countsaretheexpertswhocultivate each science.

(c) But there will often be complications
due to certaindis-

putableworkings,of whichthe relevance
is not yet established,
and about these there will legitimately be differencesof opinion.
Theseshould not be suppressed,but candidly argued out.
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(d) Moreover,every newdeparturewill be pro tanto disputable,
because it will conflict more or less with the vested interests of the

establisheddoctrines. Onegreat factor in the ' working' of a new
truth is the extent to which it upsets,or is thought to upset, the
old, and demands a reconstruction of beliefs, a correction of authorities, a revision of text-books, a renewal of plant, &c. Hence

what works best in the abstract may not do so under the actual
conditions. It may pay
a professor better to be ' orthodox '
than to be an innovator, and he is usually quite alive to this,
'

'

though it does not render him a good investment scientifically
for the institution that appoints him. If then we looked at this
side of the matter alone, the verdict would always go against the

novelty. For very few new truths are fortunate enough to find
the field free and unoccupied. Usually they have to spring up
in a soil densely overgrown with a rank growth of prejudices,

dogmas,and superstitions, to which the world is accustomed and
even devoted. So they
can take root and grow
(e) The ' working ',
represent * the * truth.

have to fight for an opening in which they
up.
however, need not amount to a claim to
A discoverer may know that by reason of

his deliberate use of fictions, his results have forfeited their claims

to be strictly true ; yet they may * work' better than anything

elsein sight. The typical example here is, of course, mathematics.
When physical objects are treated mathematically, they are identified by a fiction with the objects of pure mathematics, and it is
only on this assumption that their behaviour can be calculated.
They are, of course, vastly more than mathematical objects, but
their surplus meaning becomesirrelevant wherever objects admit
of mathematical treatment.

And apart from the restriction of the

claim to truth necessitated by the use of fictions, it should, of
course,be recognized also that there are sound logical reasons for
denying that truths which rest on their ' workings' can ever be
'absolute5 (§26 s.f.). Their truth is pragmatic, and is optimi
iuris only if pragmatism establishes that no other and no better
truth

exists.

(/) More specifically a very important form of working is the
prediction of events.

Knowledge of the future is an almost uni-

versal object of human desire, which men have sought to compass
by fair means and foul, and the calculation of the future is the

avowedaim of many scientific inquiries. Hence there is nothing
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more potent to disposethe mind to accepta theory than the
success
of the predictionsit hasled to. Yet hereagainthis form
of ' working ' differs genericallyfrom ' proof '. It is clear that

predictionis not strictly proof. For predictionsmay be made
with considerable
accuracyby Theaid of hypotheses
whichturn
out to be false or impossible. Thus eclipsesand other celestial
events were predicted for centuries by means of the Ptolemaic
astronomy, and they cannot be predicted even now with absolute

accuracy. Indeed, physically speaking,absoluteaccuracyis u
thinkable.

No instrument and no organ of observation can be

conceivedto measureto more than a finite degreeof accuracy,
and the best value for any physical ' fact' will always be the
mean of a number of good observations after all the accessible
sources

of error

have

been allowed

for.

At no point, then, does the test of ' working ' conduct to the
notion that absolute truth is discoverable. But the right inference
may be, not that the test is worthless, but that absolute truth is
a chimera.

§ 25. (3) It

cannot then be seriously disputed either that

alternative hypotheses are always (more or less consciously) present to the mind of the inquirer, or that the working of a theory
is in fact used, in all the sciences, to test its claim to be true.

But

does it follow that logic should bow to scientific fact and recognize
these practices ? Should it set itself to devise a techniquefor
regulating the formation of hypotheses and the establishment of
their truth by their working ? It is here that the traditional logic
demurs, and disputes begin. Nevertheless, strong reasonsmay be
advanced for answering both questions in the affirmative.
(a) An abundance of hypotheses is a guarantee of great logical
value that all the important facts will be properly observed. For
it is evident that every theory will produce a certain bias in the
observer. It will direct his attention upon those facts and those
features which are relevant to his theory, and, more particularly,

which support it. This is usually an advantage,becauseit helps
him to select what is relevant to his inquiry from the chaosof
events ; but it will pari passu blind him to whatever doesnot
seemto be related to, and to fit into, his theory. He will, therefore,

fail to observe and to appreciate what will seemto him to have
little or no scientific interest. And in so thinking he may be quite
wrong.
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The old theoryof ' induction' thoughtto get over this difficulty by saying,' Well,of course,all the factsmustbe observed'.
It did not observethe fact that in practicethis is impossible,and
is neverdone. Nothing is observedbut what the knowledgeand
preconceptions
of the time makevisible to the scientificeye. Of
what is visible at any time only a small part seemsworthy of the

scientificmicroscope.Completeobservation,therefore,of literally
all the facts is scientifically impracticable.

As a logical ideal also this notion of all-inclusivenessis absurd.
If no inquiry could ever begin until all tKe facts had been assembled, how could anything be discovered until omnisciencehad been
achieved,i. e. when there was nothing left to discover ? For how
are we to know that our assembly of ' facts' really is complete ?
And if literally all the facts have to be used as data in any inquiry,
shall we not speedily find that every fact ramifies into infinity,

and drags in the totality of reality, and a knowledge of all things
present, past, and future ? This ' logical ideal', therefore, renders
inquiry impossible.
In point of fact the data of any inquiry are always a selection.

They are such of the recognized facts as are thought to be rtlrr/mt,
i. e. to be truly ' facts ' for the purpose in hand. But being a
selection they involve us in the risk that we may have selected

wrongly, and omitted what is important while admitting what
is not. From this risk there is no escape. For we cannot effect
a compromiseby including merely so much of the facts as we can
lay hold of. Not only does this yield no guarantee that everything that is needed has been included, but it may be a positive
hindrance to try to include too much. For if our data grow into
an unwieldy mass, they will not seemsusceptible of any order or
principle, and even the most penetrating inquirer will lose his way.
It is better, therefore, to give up altogether the idea of securing
formal validity by postulating an all-inclusive exhaustiveness.

The obvious alternative is to operate simultaneously with a
plurality of theories, each of which means a certain ordering of the

' facts ' relatively to what seemsa relevant and promising point
of view.

Each will involve

a selection and induce a bias ; but

with any luck they will neutralize each other's bias, and so will

increasethe probability that no really relevant fact has escaped
notice. This will not satisfy the logical ' ideal', but in practice it
meansa good deal, and is enough for scientific progress. Of course
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it mustbe understood
that the hypotheses
employed
arein a
generalway relevant to the problemsand the condition of the

sciences,
and not randomguesses.This provisowill cut down
their exuberance even more than the limitations of the human

imagination,
whichseems
to bepsychologically
incapable
ofreally
departingvery far from the suggestions
of experience.
§26. Whenlogic hasrecognizedthe useandvalueof ' working'
as the test of truth, it must, however, make it clear to itself and

to others both what precisely this test is, and what it can, and
cannot, accomplish.

In the first place,it must be madeclearthat it is not a logical
implication of the test that ' whatever works is true ', and the
reasons for disputing this dictum must be set forth. The fact is

that we all have a strong psychologicaltendencyto believein the
truth

of what is found to work, without

much criticism of the

sort and extent of the 4working'. But the logician should carefully investigate the various sorts of working that occur, and take
special note of those which either do not themselves lay claim to
full truth, or do not (ordinarily) have their claim conceded.
For example, ' fictions ' are not supposed to be strictly true ;
but they may ' work' and be ' as good as true', or ' pragmatically
I true', or 'sufficiently true for the purpose in hand'. They work,
in fact, within limits;

but these limits are known, and so they are

not confused with full-fledged truths, to the applicability of which
there

are no known

limits.

The case of ' methodologicalassumptions' is more difficult and
instructive, and is usually misconceived. In their casethe existence

of limits to their ' working' is either not known or not relevant,
because they owe their adoption to their use and conveniencein

analysing and organizinga subject of inquiry. Thus the principle
-of Causation,the assumptionthat every event has a causewhich
determinesit fully, is properly to be regardedas methodological.
It declares merely that if we desire to calculate the courseof
events,it is scientifically convenientto treat eventsas if they had
4causes',from which their occurrencecould be predicted,whether

or not they havethem in fact. This assumption
maybe purely
methodological; it need not, and should not, be turned into a

dogmatic,metaphysicaldenialthat theremay be indeterminate

happenings.Theremay evenbe goodreasons
to suspect
their
occurrence,and indeterminismmay be ultimately true, and yet
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scientificmethodmay rightly ignorethis possibility,becauseit
would render the calculation of events impossible.1 Even an

indeterminist then is fully entitled to reason as if events were
determined,and to searchfor ' causes',for the purely methodological reason that this enables him to calculate events, and
that after all they may be calculable. So long as they work
for scientific purposes it is not, in the case of methodological
principles, necessaryto raise the question of their metaphysical
truth.

The ' lie ' again is a curious caseof ' working '. A lie works, as
a rule, only so long as it passesfor truth, and is believed to have
the meaningand value its author claims for it; when it is ' found
out', it ceasesto work. Hence it can both work and fail to work
at the same time, according as it is, or is not, known to be a ' lie'.

Clearly nothing can be made of the lie logically, until this double
aspectinherent in its nature is recognized ; if the logician refuses
to distinguish between the persons concerned in its making,
acceptance, and rejection, it remains (like ' error' to Plato) an

insoluble ' contradiction '.
refuse to make

It is, however, a mere prejudice to

these distinctions.

The 4working' of hypotheses is by no means simple and unambiguous. It admits of infinite gradations in amount and kind,
and the ' truth' which is implicated in ' working' is nothing
essentially but an index of its logical value, and may vary in
quantity between values which cannot be psychologically discriminated from zero and from 100 % or 1 (= 'absolute'

tainty).

cer-

It is crude, therefore, to confront a scientific hypothesis

with the rigid alternative 'either (absolutely) true, or (utterly)
false' ; its ' truth ' really rests on its greater value, as compared
with its competitors. Its value, then, is a question of more or
less. The more extensively, conveniently, and economically a
hypothesis works, the more value has it, i.e. the more likely
is it to be called ' true ', and to be supposedtrue absolutely : the
more continuously and successfully the test of working has been
applied to a doctrine, the greater the confidence and affection

with which it is regarded, and the greater the presumption that
it will continue to approve itself as true.

But, as we anticipated in § 24 (s.f.), it is vain to expect to
establish any absolute truth by this method. It provides truth
1 Or more difficult,

if the indetermination

is conceived as limited.
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withever-growing
probability,
but neverwithabsolute
certainty.
For,however
wella theoryworks,thethoughtthat onemayhereafter be found to work better can neverlogicallybe excluded.
Even if every one alive wereperfectlysatisfied,and no onecould
imagineany improvementin an acceptedtruth-and thesecon-

ditions are by no meansoften realized-suchpsychological
considerationswould not disprove the logical possibility that the
best known wasnot the bestabsolutely,and logic wouldcontinue
to distinguish between a truth that was absolute, and one liable
to one billionth

chance of error.

The latter

chance could be

disregarded for all practical and scientific purposes,and would
not have the slightest psychological effect on the confidencewith

which the truth was regarded; but logically it would still be
there. Science,therefore, has to resign itself to the conclusion
that its method cannot conceivably attain to absolute truth, and
to make

the best

of it.

§ 27. Curiously enough this conclusion is fully confirmed by
Formal Logic. It prides itself on pointing out that there is a formal
fallacy involved in establishing truth by ' working'. The essence
of this method is to argue that if a theory is found to work (after
the proper precautions have been taken), it is true. If e. g. the
events anticipated by a theory occur, and nothing occurs that

could not be anticipated, it grows more and more probableuntil
it convinces every one. But ought it logically to have done this ?
The logician declaresemphatically, it ought not. For the argument
suffers from

an incurable

flaw,

which

has been recorded as a

4fallacy' for over 2,000 years. It is a flagrant ' affirmation of
the consequent'; symbolically, it arguesthat if A is, B is, but
E is, .-. A is. Now this is not 'cogent' or 'valid'. That A is
can be proved only from the premiss ' only if A is, B is', i. e. if
A is the only theory which will account for the observedconse-

quences. But this the fallacious method did not assert,and
indeed could not assert.

For that the best known is the best

absolutelynevercan be proved (cf. § 26); and evenif they happenedto be identical, and we had somehowstumbledupon an
absolute truth, we should never know that this was so.

§ 28. To the logician this fact only seemsto prove the supe-

riority of hisconception
of ' proof'. Heinfers,consistently
enough,
that no inductive reasoningfrom ' facts', no verification of hypo-

thesesby events,canpossiblyamountto proof. Whathe seeks
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to impressupon his pupils is that verificationis not proof and can
never lead to it.

He considers himself entitled

to look down upon science

accordingly, its evidence,its methods, and its reasonings,and to
contrast

them

with

the absoluteness

of his own ideal

of demon-

stration. He upholds its validity in spite of all the failures of the
sciences to realize it.

As a rule he seems willing to grant that

some mathematical proofs amount to logical demonstration;1

but if pressedhe would confessthat scientific truth was only
probable,whereascertain metaphysicaltruths, such as the law of
contradiction, alone were absolutely certain.
The scientist, of course, is not in a position to deny that the
nature

of his truth

is such as has been stated

: but

he should

not

attempt to do so. He should content himself with scientific truth,
and contend that at its best it is good enough for any one. And
he can carry the war into Africa by a vigorous counter-attack.
(1) He can deny-for
the reasons stated in § 13-that
the

logician's formal ' proof' is as cogent and formally valid as the
latter supposes,and show that after a conclusion has been ' proved'
true, it has still to come true before it can be trusted to be ' true'.

(2) He can point out that there is a serious lacuna in the

logician's plea for his notion of ' proof'.

The logician has assumed

that the only alternative to his belief in absolutely certain premissesis complete scepticism, arguing that it must be possible to
start from certainty,

because otherwise no knowledge would be

possibleat all. He then urged ' but there clearly is knowledgethe sciencesattest it', and consistently inferred that absolutely
certain premisses must be obtainable.

The more or less obvious

failure of his attempts to explain their genesisby 'self-evidence',
'intuition', 'necessities of thought', &c. (§15), could not deter
him from clinging to his belief, becausethe principles themselves
seemed to him

to be inevitable

and to admit

of no alternative.

In fact, however, there is a via media between scepticism and
absolutism, and science safely pursues it, though logic has over1 This we saw (§ 4) is really a mistake: mathematicalproofsare really hypothetical, and deduced from the initial postulates and definitions. They hold of

the ideal objects of mathematics,but that they can be advantageouslyapplied
to reality is merely an empirical fact, and it is not inconceivable that the world

should grow more recalcitrant to mathematical treatment, though actually it
has grown less so.
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looked it. It is not necessary
to start with absolutelycertain
premisses,
because
it is possibleto adoptpremisses
hypothetically,
to take them as true for the argument'ssakeandfor the purposes
of the inquiry, to experiment with them, and to revise them in
the light of the results of such experiments. Thus their value

may be judged and established,after their adoption,by the experimentalresults, and they may cometo dependlogicallyupon
these, and not upon the processes(analogies,suggestions,guesses,
fancies,&c.) which led to their adoption. If they showthemselves
capable of advancing the scienceand solving its problems,confidence in their ' truth' increases progressively, and their initial
assumption is justified. They cease to be ' hypotheses' and
become 'facts', and even 'principles' beyond dispute. If they
fail to 'work', they may be discarded in favour of others which
are tried in their turn and similarly tested. Hence it is not true
that what is uncertain to begin with must always remain so, nor
is it hard to understand that hypothesis, willingness to believe,

and belief may be the psychological forerunners of logical proof,
which, nevertheless,rests not upon them, but upon the solid value
of the results subsequently reached by their means. The certainty
of scientific premisses then admits of indefinite growth, which at
some point or other will overpower even the most obstinately
sceptical temper. This point naturally lies at a greater distance
from the starting-point for some minds than for others, but when
it is reached, and when the last doubts and scruples have been

overcome, the triumphant truth will feel absolutely certain, and

to all intents and purposeswill function assuch. But the ' practical
certainty' thus achieved will still be distinguishablein thought
from the absolute certainty which logical theory mistakenly demanded. And logicians,from Plato downwards,1will be convicted
of having failed to allow for the possibility that the certainty of

premissesand principlesmay be a fruit of continuousexperience
and experiment, and to perceivethat this is the method the
scienceshave actually employed. In short, necessary(needed)
1 In Republicvi his wholeargumentfor the existenceof metaphysical
truth,
culminating in a supreme kIdea of the Good', dependson the assumption that

the ' hypotheses
' of the sciences,
beinginsecure
originally,remainsountil they
are deduced
froma (self-proving)
' unhypothetical
principle'. This assumes,
of
course,
that theycannotbeconfirmed
empiricallyby theresultsof theirworking,
and exhibits the lacuna of logic in a typical way.
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'

4truths ' need not be regarded as a priori ', if it is seen how
hypotheses are consolidated by experience.

(3) The scientist can deny that the ideal case,contemplated
with so much satisfaction by the logician, can ever occur in actual
knowing. He can point out that if the logical apparatusof demonstration is to work, it must be supplied with premissesthat are ab-

solutely true. But whenceis the logician to obtain them ? The
4self-evident' principles and 4necessary' axioms, for which so much
has been claimed, have been shown (§ 15) to be highly disputable,
and are themselves in need of support and verification. The
truths which the sciencessupply abundantly are all products of
the method to which he takes exception. There are no scientific
truths which have not to be, and have not been, verified,

and if

verification is logically vicious, and cannot amount to proof, they
are not absolutely true. But if the premissesof a demonstration
are not absolutely true, neither can its conclusion be. What then

becomesfirst of the value, and ultimately of the ' validity', of
an ideal of proof which can never be exemplified by actual reasoning, and serves only to condemn it ?
(4) The ideal of absolute certainty may be repudiated altogether, even as an ideal, for sound scientific reasons. It may be
shownthat if it were possible it would be scientifically undesirable.

For it would mean the creation of absolute bars to scientific progress. If truths existed which were absolutely certain, this would

meanthat nothing more could be learnt about them, and nothing
could be done to strengthen their position. No experience, no
inquiry, no experiment, could any longer affect them, and add to
or detract from their value. They could not, therefore, form

avenuesto further knowledge. They would simply be stops
which would arrest scientific inquiry. But how could such things
form an ideal of scientific knowledge ? How could it be in the

spirit, and to the interest, of scienceto recognize them ? They
would merely be for science brute facts which it was forbidden to

investigate. And must not scienceon principle hold out for the
right to inquire into everything, to test every belief, however true

it may seem? How, then, can it be the ideal of scienceto adopt
an ideal which would stop inquiry ?
Nor will it suffice in reply to point to the fact that the sciences

continually assumethe truth of the premissesthey argue from.
For though this is often a convenient assumptionfor the purpose
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in hand,it is onethingto assume
the truth of premisses
for the
purposes
of an inquiry,andquiteanotherto assume
it absolutely.
For in the formercaseour assumptionmay be, and shouldbe,
accompanied
by a consciousness
that uponanotherand fitting
occasionthe premissesnow assumedto be true may themselves
be inquired into : to regard them, therefore, as absolute is to
misinterpret their logical condition.
There are no good reasons, then, why the sciencesshould
surrender to the arbitrary demandsof the traditional logic, and
sacrifice their practices which have been sanctified by the sue( cessesof 2,000 years to theories which sprang from a misunderstanding of scientific procedure, and have since lost all contact
with it. The original mistake was pardonable, but it ought not
to be regarded as an insult to logic to require it to understand the
procedure by which the sciencesactually progress.
§ 29. The scientist then should not be terrified by the charge
that
his ' truths
' are
' only probable'. For it is better to be
satisfied with probabilities than to demand impossibilities and
starve. Moreover, a high degree of probability means ' practical
certainty',
i. e. confidence enough to move to action. Such
certainty so convinces and satisfies the mind that it cannot feel

more certain about anything ; the logical gap between it and
absolute certainty is psychologically negligible. We are sacrificing,
therefore, nothing but a superstition, nothing that has any value
for us, by renouncing the demand for absolute truth and demon-

strative 4proof ', and we gain in return a charter of liberty. For
to admit the essential progressivenessof scientific truth and its

indefinite capacity for improvement means unlimited freedomto
research into truths which are infinitely perfectible, becausethey
are
never
' absolute'. The ideal of the infinite perfectibility of

truth, and the infinite progressiveness
of science,is more than an

adequatesubstitute for the 'logical ideal' which is abandoned.
For not only is it an ideal which works, but it really embodies
a nobler aspiration than that which representedscienceas ' resting'

in absoluteperfectionon fixed ' foundations' of ' eternal' truth.
The sentiment which inspires this group of metaphors is given

awayby the word ' rest'. A sciencethat desiresto restis one
that is unwilling to moveand unableto advance.Fixed ' foundations' are neededonly for standingfirm and standingstill, and
it turns out that what is strictly meant by ' eternal' is not that
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truths last for ever,but that they arenot relatedto ctime ' at all,
and so have really no application to ' events'.*
On the other hand, a sciencewhich sincerely desiresto progress
needsfixed foundations as little as fixed ideas, and firm ground as
little as assurancesto ' rest' on. It needs only a starting-point,

or jumping-off place, whenceit can plunge into the unharvested
seas of the unknown.

Now the essence of a starting-point

is to

be a place you want to get away from, and its excellencelies in
being such as to prompt you to leave it as easily and eagerly as

possible.If, therefore,scientific' principles' (apyai]are really to
be starting-points, they neednot, and must not, be so comfortable
and so deceptively similar to *absolute' truths as to tempt the
scientific spirit to repose. They should be tentative assumptions
which are gladly abandoned in the hope of reaching something
better, stepping-stones to farther and higher things, which are
valued for their consequences,and logically dependent on the conclusions to which they formed the premisses. The logic of science,

therefore, has no reason to postulate stability or solidity for its
initial principles: the most indispensable of them are only principles of method, and even of the tried and tested principles it
arrives at the ' validity' (= strength) demanded is merely that
they should be able to float the accumulated wealth of knowledge
down the stream

of time.

IV

§ 30. It is clear, then, that the time has come when Science

should break decisively with the logical tradition, and proclaim
a logic of its own which has always beenimplicit in its procedure.
It must definitely declarethat what it needsis not a logic which.

describesonly the static relations of an unchangingsystem of
knowledge,
but onewhich is opento perceivemotion, and willing
to appreciate the dynamic process of a knowledge that never
ceasesto grow, and is never really stereotyped into a system.

To show that such a logic is not inconceivable will be the
endeavourof the concluding sectionsof this essay.
We have already had occasion to note many of the most
important features of this logic. We have seenthat logical, i. e.
critical, reflection upon discoverymust start from, and be guided
1 Formal Logic, ch. xxi, § 7.
1892

T
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by, the conception
of a scientificproblem
with whichthe process
of knowingexperiments
(§21). This problemhas,of course,to be
attacked with the existing resourcesof a science,i. e. with the
knowledge it possessesup to date. These resourcesform the
scientific capital which is necessarilyrisked in researchif it is to

yield interest. It comprises(a) approvedprinciples,(b) known
facts, and (c) establishedmeaningsof words. About eachof them
a little more may advantageouslybe said.
(a) We have seen(§ 15) that the principles of any sciencecould
not rightly be conceived as inscrutable, ultimate, absolute certain-

ties of divine descent, and acknowledgingno human ancestry.
We saw that they could be understood only as hypotheses
which reflection upon a problem had somehowsuggestedto an
ingenious mind, which had been provisionally adopted in order

to explore and organizea subject of inquiry, and had finally been
verified and confirmed by their success(§ 15 (c), § 24).
The principles thus accepted by a science are often regarded
as descriptive of fact when they are merely methodological and
convenient,1 but this is a point of secondary importance. And
even the most amply verified principles never quite lose their
hypothetical character. So long as they are used, their meaning,
scope, and truth are not absolutely fixed. They can be extended,
restricted, and modified by the working of the principles.
§ 31. (6) It is really obvious to any critical reflection that when

a scienceappealsto cfacts', it is really appealingto the facts as
known, or supposedto be known. It cannot from the first presume

its knowledgeto be absolute,and, pacesomeof our 'neo-realists',

ignore the questionwhetherthe allegedfacts are facts at all, and
so pretend to start from l the facts as they really are'. Such
uncritical temerity would only conduct to insoluble pseudo-

problemslike that with which King Charlesplaguedthe nascent
Royal Society,as to why the weight of a bucket full of water
was not increased when a fish was added to it.

If, however, it is

acknowledgedthat the ' facts ' involved in a scientific inquiry are

alwaysrelativeto a definite state and date in the historyof a
science, several important corollaries follow.

(1) Beingdependent
on the conditionof the science,
the facts
1 e.g. the ' accidental'distributionof variations
in biology,for whichsee
Humanism,
pp. 146-50,and the postulates
of causalityand determinism
in
science
generally
(Formal
Logic,
ch.xx,§6,andStudies
in Humanism,
ch.xviii,§4).
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That is, not all that is relevant

to the interest of the sciencewill actually be within its cognizance,
not all that turns out to be fact, and is antedatedwhen it has been
discovered,is as yet recognizedas fact. It will be this fact, moreover, which constitutes the sciencea field for inquiry and renders
it progressive.

(2) Though the ' facts ' of the moment fail to include all the
facts, they often manage to include too much. The l facts' are

not all fact. They include unknown, and often large, amounts of
prejudice, illusion, error, superstition, and other remnants of the
lurid past and stormy youth of every science. It is uselessto
repine at this inevitable consequence
of past history, and childish
to try to purge it away by defining as scienceonly what ex hypothesi is free from such contaminations. To restrict the logical
interest to science qua science, which is by definition infallible,
is to forbid any logical treatment of the sciences we actually
possess. But the logician should surely be encouraged to study
the processes by which the sciences correct their initial errors and
consolidate their acquisitions.

(3) It follows on both these grounds that the ' facts ' of which
a sciencetakes cognizancewill be subject to change. As the science
grows,

l new' facts will come into it, and old facts will be dis-

carded as erroneous. In particular, facts which at first were only
inferred on theoretic grounds will be actually observed, even as

4Neptune' was the fruit of a theory about the perturbations of
Uranus, Hence the antithesis of * theory ' and ' fact' must not

be taken as absolute: they must be expected to play into each
other's hands.

It is the business of theories to forecast ' facts ',

and of facts to form points of departure for theories, which again,

when verified by the new facts to which they have successfully
led, will extend the borders of knowledge. Incidentally, however,
this interaction betweenfact and theory often renders it difficult
to decide whether a scientific doctrine is better regarded as a
4theory ' or as a ' fact % and leads to differences of opinion. But
it can hardly be wrong to advise the scientific mind to practise
hospitality towards new facts, while it is no less fitting to show
generosity towards old servants that have done their work and

cannow advantageouslybe retired. It is ungrateful to abusethem
as ' errors', and to despisethem with the lofty contempt of the
higher knowledge to which they have conducted. And in both
T 2
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casesthe truly scientificattitude may be attainedif an elementof

fanaticismis not importedinto the conception
of truth by attributingto it anabsoluteness
whichnohumantruth in factpossesses.
(4) The sameneed for toleranceis emphasizedby a further
corollary of the conception of fact which has been advocated.

It seemsat first a paradox,but on reflectionappearsto beevident,

that the ' facts' will not only look differentbut may really be
different from different points of view and for differentpurposes.
Once we permit ourselvesto considerthis possibility we shall
easily perceivethat there often are conflicts between'facts', such
that they cannot coexist for an abstract logic, while, nevertheless,
each of the conflicting facts may be intelligible relatively to its
own presuppositions and true under its own conditions, so that

the ' contradiction' betweenthem is generatedmerely becausethe
logical statement has abstracted from the special circumstancesof
the

case.

This situation is, of course, recognized very familiarly and
universally in the case of value-judgements. We are all willing to
admit that one man's meat may be another man's poison, that
it is vain to dispute about tastes, and that the samemode of living
does not suit all constitutions and all circumstances. We recognize,

too, that profound differences of opinion and attitude exist, and
always have existed, among men. The temperamental differences
which make e. g. one man indolent another enterprising, one man

daring another prudent, one a conservativeanother a radical, one
an optimist another a pessimist, are so deeply rooted in human
nature as to be, humanly speaking,ineradicable. And if so, must
it not be conceded that situations occur which will inevitably,

consistently, and rightly, be judged differently by these different
persons ?

Again, it should be noted that thesedifferencesin valuation
are not merely subjective : they spring from objective differences
in human nature, and are as objective as any other facts about it.

For example, that certain personsdislike pork (becausethey

cannot digest it), and hate cats (because
their presence
makes
them feel ill), rests as much on a physiologicalfact of their constitution as that others suffer from ' hay fever'. Similarly, it
is quite plausibleto contendthat ' every little boy and girl that
is born alive, is born a little liberal or a conservative',and cer-

tainlythenormalgrowthof conservatism
astheindividual
mind
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agesis proof enoughthat changesof belief dependon psychological law, and are correlatedwith the hardening of tissue which

is a generalsymptomof senescence.
Again, is it possibleto
imagine a situation so bad or so good that it cannot be interpreted either optimistically or pessimistically? In most cases
either interpretation is quite easy, and the choice between them
is effectedby sheertemperamentalbias. If, then, we succeedin
doing what the natural man will always find difficult, and regard
such differences of opinion in a scientific and non-partisan way,
must we not admit that both the conflicting standpoints are inevitable and justifiable ? Neither can be pronounced wrong in
general and per se, though in regard to a particular problem or
occasioneither may be. Let us conclude, then, that it may really
be al fact' that the ' facts ' justify one interpretation and attitude
to one mind

and

another

to another.

This argument is reinforced by the further consideration that
even the most objective statements of fact involve value-judge-

mentsin their ultimate analysis. For they express,often explicitly

"and always implicitly, the~~choices
and valuations by jvvhich a
variety of pretendersto rpa.lity ImygJbeeiT'examinedand .sifted,
and the most valuable have been declared ' truly real'. We have
seenthat in a scientific inquiry the '* facts' must always be taken
as alleged facts, discovered up to date ; hence a science must
always be ready to defend the ' facts ' it recognizes, when they
are challenged, and to show wherein they excel conflicting allegations. The accepted ' facts' of a science, therefore, are always

allegationswhich are thought to possessgreater value than any
known alternative ; hence no sharp or absolute distinction between judgements of fact and judgements of value can be main-

tained. It becomes,moreover, quite possible that incompatible
allegationsof fact may in the actual state of a sciencebe so nearly
balanced that there is no convincing reason to prefer one to
another,or at any rate nonethat could prevail againstany ordinary
temperamental bias.

Consequently, in such cases the bias will

condition the visibility

of the ' fact' ; it will be bathed in a
4subjective ' atmosphere, and the ' eye of faith ' will be necessary

to perceive it.

No doubt such situations are inconvenient, and

repellent to the scientific spirit; but they do not occur only in
the misty regionsof religion and philosophy,and scientific alternatives like 'chance' or 'design', 'miracle' or 'law', 'mechanism'
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cvitalism',determinism
or indeterminism
areessentially
of this
order. Thereis no reason,
therefore,
whylogicshouldnot recogor

nize them and acknowledgethat the scientific ' facts ' may be

ambiguous,
in the sensethat further experience
and experiments

areneededto determine
their character.As a rule,to judgeby
the past,furtherinquirywill resolvethe ambiguity; but it may
well be an illusion to assumethat it must do so, and in some of

the most important casesthe decisionwill certainlybe long in
coming.

Thus the student of animal behaviourwill probably long be
left with a choice between minimizing the displays of animal
intelligence and assimilating them to the human, while it will

probably always be possibleto put a pessimisticor an optimistic
interpretation upon the facts of life as a whole.
A scientific logic therefore should radically disabuse the mind
of any excessivetrust in ' facts'. It is a superstition that' facts'
are plain, straightforward, and easy to discover; they are often
subtle and recondite and relative to circumstances, changing their
aspect to suit their scientific environment like any chameleon.
§ 32. (c) In considering the use of words in research,one cannot
of course overlook the obvious fact that the employment of words
is primarily determined by their established meanings, and that
these greatly limit our freedom to use them as we please. Words
naturally and inevitably suggest their established uses by their
mere sounds, and should always be used with a proper respect for

their past history and present meaning. To be sensitiveto this
appeal is the mark of the educatedscholar; but it doesnot require
the investigator to exhaust his energiesin vain attempts to stereo-

type absolutelythe current meanings,and so to deprivewords
of their essential function.

For their essential function is after

all to be instruments for the conveying of actual meaning,and
actual meaningsare always more or less new (cf. § 12). It occurs

to a particular personin a particular situationto expressand

conveya meaning
whichhasneverin its full concreteness
occurred
before. If the novelty about this situation is appreciableand

important,it maywellbethat the oldwordswill not fully succeed
in conveyingthe new meaning; and yet we shall alwaysendeavour to use them, and select from the accumulatedwealth of

language
the wordswhichwill sufficefor our purpose.For the
alternative is worse; we cannot always be coining new words
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for everynewmeaningwe may desireto convey; they would not
be understood or remembered,and even if they were, a science
that employed nothing but technical terms, and was moreover
compelledcontinually to changethem, becauseit would not use
them to convey new meanings,would speedilydegenerateinto an
abstrusegame, and could make no progress. How impracticable
such a policy would be may be gauged by the grave inconvenience
which even now systematists cause by so frequently changing the
scientific names of plants and animals. It is indispensable, therefore, that words sfrrmld retains certain measure of plasticity, in
virtue of which they can hfi transferred from old situations to new
iLncPbeused to convey new meanings. Nor is there usually any
difficulty about thus imposing new duties on the old terms;
under the particular circumstances of the situation even wide
departures from the established meanings may remain intelligible,
and so the progress of scienceis not impeded.
The traditional

lightly.

logic, however, cannot treat the matter

so

For the plasticity of words may always engender a

conflict between the old meaning and the new, between the
scientific

use of terms

and the traditional

conventions

about

their

use. And this can always be represented as a defiance of the

'laws of thought'.

For if the meaning of 'A'

may be altered

by the growth of knowledge, it will no longer be true that everything once called 4^4' is truly A, nor that what was once incompatible with A will continue to be so for all time.

Hence it is

no longer necessarily true that *A is A ', and that A cannot both
be and not be B. It may be both in different senses,and in what
sense'A* and 4.B' should be taken may be precisely the point
at issue. Thus verbal contradiction ceasesto be a clear proof of
error; it may be only a much-needed warning that our terms
have been developing new meanings. Hence, the ' laws' of
Identity and Contradiction lose their last claims to be regarded
as statements of fact, and have to be conceived as ideal postulates

of just so much stability of meaning as is requisite for effective
understanding.1 They can be applied to reality only hypothetically, i. e. experimentally, to discover whether in a given situation the natural growth in the meaning of the terms may rightly
be treated

as irrelevant,

and

does not

vitiate

the

conclusion

which the reasoning forecasts. Now this problem can never be
1 Cf. § 8 and Formal Logic, ch. x.
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settleda priori by reasoning,
but onlyby subsequent
experience.
Reasoning
mayforecasta resultwhichexperience
failsto confirm;
whenwediscoverthat comets'tails arenot attractedby the sun
but repelled,we do not declarethe facts ' contradictory',but
modify our notion of ' gravitation', and conceiveit as inferior
to ' light pressure' in its effectsupon particles of a certain minuteness.

It follows that no merely logical scrutiny of the terms of an
argument can ever settle a scientific question. If a ' contradiction'
is real, it means either a difference of opinion between those who
make the incompatible assertions, or, in the case of a real ' selfcontradiction ', the uttering of ' nonsense
' and a failure to propound a meaning at all. But even the most glaring ' contradictions'
may only be apparent, i. e. verbal: when we inquire into their
actual meaning we may find that they refer to a context in which
its terms are perfectly compatible. Thus the existence of a * round
square' may be predicated of London, and a 'triangle's' angles
may equal or may exceedtwo right angles,according as it belongs
to Euclid's geometry or to Riemann's.
§ 33. The problem of discovery, therefore, is never one of which
the solution can be guaranteed in advance. The resources of
a science are never sufficient to assure us of a prosperous issue of
the research, though, rightly understood, they yield important

safeguards. A recognition of the instrumental value of words as
ancillary to meaning, and of the limitations under which they
labour, will guard the inquirer against the terrible verbalism to

which logic has beenenslaved. A critical attitude towards allegations about ' facts' will enable him to minimize the dangers of
error, deception, and bigotry. A conception of ' principles' as
working hypotheses will discourage a servile and superstitious
reverence for them, and justify the fullest freedom to experiment
with whatever ideas hold out hopes of verification and of scien-

tific progress. Togetherthesethree considerationswill pretty tho-

roughly emancipate
inquiry from the shacklesof any mechanical
schemeof 'proof.

Indeed, proof in the old formal sensewill

have becomea chimera. It will no longer be possibleto cherish
the belief in a self-sufficing,self-satisfiedform of absoluteproof, of

which the purelogicianimaginedhimselfthe possessor
andretailer.
Scientificproof, on the other hand,will be neitherabsolutenor
formal. It will not be absolute, becauseit will always be relative
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to the actual condition of a science; it will not be formal, because
it will never be absolute. It will only be the best known inter-

pretation,and will alwaysimply alternatives,to someof which
it may wronglyhave beenpreferred,while to othersit may be
destined to succumb(§§26, 27). It will be ' valid' so long as
it is the strongest; but to it, as to the priest of Diana Nemorensis,
as to Uranusand Cronus,will comethe day when it is invalidated
and supersededby a stronger and better, descended,it may well
be,from itself. Scientific proof then will always be an evaluation
of evidence,a making the most of the available resourcesof a
science,a questionof the comparativevaluesof rival interpretations.
It stands to reason that such an evaluation cannot operate

merely with the criteria of formal logic. Indeed, of the processes
known to the traditional logic, only those which cannot be represented as ' formally valid ' will be exemplified in scientific knowing.
It will not be possible to find any genuine cases of absolute certainty or unconditional proof; but analogies, probabilities,
hypotheses,alternatives, even fallacies and fictions, will abound,
and will somehowhave to be discounted. Clearly the evaluation
of such things will be a delicate affair ; it cannot be accomplished

by reciting Barbara Celarentand crudely applying a few simple
mechanicalformulas. It will demand the energeticco-operation
of the whole intelligence, and indeed of the whole personality,
and cannot scorn the aid of psychologicalfactors. For it is plain
that the evaluation of a complicated scientific situation will

require both expert knowledgeof scientific detail and philosophic
grasp of general principles and connexions; it will need also
' tact', ' judgement', an eye from experience', and a host of
'

similar qualities that elude precise verbal formulation.

It will

no longer be practicableto flatter mediocrity and dullness,and
to impede discovery,by proclaiming methodsthat dispensewith
imagination,ingenuity, originality, boldness,enterprise,and vainly
endeavourto put genius for discovery on a par with mindless
pedantry in applying stereotyped and sterile rules.

§34. But just becausea logic that recognizes the actual
process of discovery does not presume to dictate formal methods

to the discoverer, and leaves him a very free hand, it does not

relieve him of any of the responsibility for conductinghis researches
to a prosperousissue. As thereis no longerany pretence
that any logical machinerycan be devisedto guaranteesuccess,
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success
and failurebecome
his personalachievements.If he fails,
he can no longerpleadthat it is not hisfault, seeingthat he has

kepteveryletterof the lawandbrokenno logicalrule. Thismay

be preciselywhy he failed. Perhapshe shouldhave taken risks.
He may have gathered such enormous massesof fact that he could

no longer seethrough them, nor selectthe few that wererelevant
to his problem. He may have been so sensibleof the need for
caution that he dared not speculateor move. He may have devoted himself to unimportant problems or missedthe important
sides of important problems,or have wanderedaway into barren
wastesof dialectics, or have got boggedin a mire of verbalism,or
have pursued elusive phantoms of unverifiable speculations. For
there are clearly many ways of failing. Only in whatever way he
fails, his personalfailure is pro tanto a failure of scienceto progress
Every sciencehas somehowto get hold of a clue to guide it through
the labyrinth of fact, and this clue has to lead it right, though it
need not ' follow necessarily' from previous knowledge.
Nevertheless, if, and in so far as, a researcher succeeds in

making a discovery, someof his personal credit is reflected upon his
methods ex post facto.

Their successdoes not, of course, establish

their formal ' validity';

but it stops the mouth of thosewho argued

that

what

is ' invalid'

must

be worthless.

Methods

must have value, a greater thing than ' validity',

that

succeed

however far and

however boldly they departed from the canonsof formal proof.
The successhas shown that in this casethe inquirer was right to

selectthe facts he fixed upon as significant, and to neglectthe rest
as irrelevant, to connectthem as he did by the ' laws' he applied to
them, to theorize about them as he did, to perceivethe analogies

to weighthe chances,as he did, to speculateand to run the risks
he did. But only in this case. In the very next case,whichhe
takes to be ' essentiallythe same' as the last, and as nearly
analogousasis humanlypossible,he may find that the difference

(whichalwaysexist betweencases)are relevant,and that his
methodsand assumptions
have to be modifiedto copewith it
successfully.But he shouldnot bediscouraged.For theultimate
groundof thewholecognitive
procedure
by whichweanalyse
the

flow of eventsis empirical. It is only an empiricalfact that know-

ledgeis possible,
i. e.that the course
of eventsis suchthat huma
minds can analyseit at all, that is, can pick out and construc

casesof ' the same', of which the coursecan be predictedby means
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of the (verbally) stable formulaswe call ' the laws of nature'.
For logic at any rate theselaws are neither supernaturalbehests

nor metaphysical
entities: they areformsfor classifyinghappenings,in which the blankshave to befilled in with the variable values

of the particularhappenings.Whatthe rightvaluesare,andeven
what is the right formula to apply, will always dependon the
particular casewhich forms the actual problem. It is only the
empirical fact that the differencesbetweenproblemsmay so often

betreatedasirrelevantwhichgeneratesthe illusion that problems
may be solvedin advanceby generalformulas: in reality every
problemin its full concretenessis unique, and we are never absolutely sure that it will submit to the rule we apply to it. Hence
it is solvedonly when we cometo it and find it amenableto our
methods; in principle it eludeslogical prediction, becauseit can
be known

as a

'

case

' of the successful ' law ' only after the ex-

perimenthas confirmed the forecast. To the inquirer, therefore,
no result can seem certain until it has occurred ; it is only ex

postfacto that the logician can describe it as an indubitable case
of somelaw from which it follows of necessity. But in so doing

he has changedit, and repudiated the duty of describing actual
knowing. All he is doing is to rearrange a piece of knowledge,
acquired without his aid by means he condemns as illicit, in the
order he is pleased to call ' logical'. This order has a certain
aestheticvalue, but it is emphatically not the order of discovery,

andthrows no light on the processof acquiring knowledge.
§ 35. What function then can be assigned to the logician's

reflectionon the workings of science? In view of his failure to
substantiatehis claim to have provided a model for inquiry in his
schemeof ' proof', it might seemthat he was either uselessor
pernicious. Useless,if he merely devotes himself to constructing

' ideals of proof : which he admits to have no relation to the
actualproblemsof science; pernicious,if he is prompted by these
idealsto make demandswith which no sciencecan comply, and
to deliver judgements which would paralyse the science that
attempted to carry them into execution. Fortunately, he cannot

enforcethem, and the sciencesactually go on their way, ignoring
such ' logic '. The proper inference from his impotence is that he
would do well to take up a position which is more useful and more

influential, if less pretentious.
Let the logician then give up the pretence of dictating to the
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sciences
andofjudgingthe worthof scientific
truth by rigid forms
of absolute
proof; let himabandon
the vainpursuitof *validity'.
Nay, more, let him renounce the claim to determine the scientific

valueof an argumentby a mereinspectionof its logicalcharacter
Let him confess that what alone he can criticize is the incon-

; gruitiesin its verbalexpression,
andthat its realvalueliesbeyond
his ken.

If he will concede all this, his reward will be that he has

vindicated for logic an important right of more real value than

the claimshe hasabandoned. For he will haveobtainedthe right
of summoningthe sciencesto state their results in intelligible and
consistentterms, and to confront them with a problem when they
do not.

Just because he does not presume to condemn them,

and no longer ventures to declarethat incompatible and verbally

' contradictory' results are necessarily wrong and worthless, but
only urges that they are not intelligible as they stand, and needto
be reworded or inquired into farther, he gains the right of raising
problems,and stimulates the sciencesto proceed to solve them.
It should be noted, moreover, that the problems thus raised are
general, not special, i. e. are properly logical. The problem about
' contradictory' results is one about meaning, for contradictory
assertions cancel each other's (apparent) meaning. This enables
the logician to keep the sciencesengagedupon the logical problem
of solving the discrepancies between their results, so long as the
sciences do not form one complete and congruous system, i.e.
indefinitely.

Similarly the denial that truth is absolute is a generaltruth
that

affects all the sciences.

It should stimulate

them all, for

it meansthat no statement is so perfect that it cannot be bettered
and that no limits can be set to the progress of science.

Other topics which are ' logical', becausethey concernthe

generalsignificance
of scientificprocedureandnot the solutionof
particular problems,are the natureand importanceof selectin

' facts ' and the ' laws' they are taken to exemplify,the experimental attitude and the framing of hypotheses,the evaluationof

probabilitiesandalternatives,
the estimationof relevance
andof
verifications and of the amounts of the latter which are requisite

and the sorts of it which are relevant. On all thesepoints logic

hashithertohadlittle or nothingto say,mainlybecause
theydid
not lend themselves to formal treatment.

Lastly, there are two

extremely
importantsubjects,
whicharesovital to thelogicof dis-
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coverythat a briefdiscussion
of themmayfitly conclude
this essay.

Wemaycallthemtheproblem
of Noveltyandtheproblemof Risk.
§36. In Logicwearenot concerned
with the metaphysics
of
Novelty,i. e. with the problemof whetherthere ever enter the
worldthingsthat arereallyandtruly unforeseen
andunpredictable,
that pop into it from nowhere,and if so, whetherand how we can
understandsuchthings. This problemis deepand difficult, and
so, until recently, philosophershave fought shy of it, and used to
settle it off-hand by a flat denial that such things could be in
a

' rational'

universe.

But now that M. Bergson has given us a

radically new metaphysic, and that we are beginning to perceive
that the principles used to dispose of the matter, viz. causality
and the conservation of energy, are essentially methodological, the
question has becomean open one.
Logic, however, has no need to probe it; it can treat it more
simply. For its purposes it can, and must, treat novelty as a real

logical fact.

It is a psychological fact, and logic must note it,

that every moment of our life has for us a certain flavour of new-

ness; it is also a fact that every real judgement that is ever made
has a certain relation to novelty.1

Its maker believes, either that

it embodiesa new truth, or that though known to him it is new
to his hearers.

to make it.

If he did not believe

this he would

have no motive

It would be stale repetition, devoid of interest or value

alike to him and to others, whom he would merely bore by telling
them what they, too, knew already.

So far, then, the logical nature of novelty seemssimple. It
gives rise to problems, however, when we consider the relation

of the new truth to the old. It is clear, in the first place, that the
new truth must affect the old. Even where we are willing to
minimize its novelty, and to call it merely an ' extension'

of what

we already knew, it must modify it and changeits value. For in
the light of the new developments the old truth means more: it

has relations in an enlarged field of knowledge. Moreover, the
new truth is often not merely an extension but also a correction,

and the effect of the correction may sometimesbe revolutionary.

It may even seemto upset the old beliefs altogether,though
1 The ' novelty' which is claimedfor the conclusionof a syllogismis only
onecaseof this : hi the traditional interpretationit is hopelesslyat variance
with the demandthat it shall also follow from its premisses
of necessity. Cf.
Formal Logic, ch. xvi, §§8-10.
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human
ingenuity
isfartoofertilein building
bridges
(oftenonly

verbal)from the old to the newto allowthis impression
to be
permanent.Stillin all thesecases
thereismoreorlessdiscrepanc
between the new and the old.

The logician, however,shouldinsist that this fact shouldnot

be blinked. He shouldrecognize
the discrepancy,
andemphasiz
its significance,
just because
for otherpurposes
it is usuallyconvenientto ignoreit. Forit is notonlythesource
ofrealambiguity
in the factsof science,andof the importantdifferences
of opinion
among men and of their obstinate persistence,but the justification

of the policy of open-mindedness
and tolerationwhichhe regards
as necessaryto scientific progress. Inasmuch as of every discrepancy between the old truth and the new it will be possibleto
take two views, and either to cling to the old or to put one'strust

in the new,therewill alwaysbea party of conservation
anda'party
of innovation, or otherwise a conservative and a liberal bias, in
science as in politics.

It is, moreover, futile to discuss, in the

abstract, which of them is right: for it would clearly be fatal to
go all lengths with either. Sciencecould make no progress,either
if every novelty were at once condemned and suppressedbecause
of its failure to conform with the accepted doctrine, or if everything new were hailed as true regardless of its concordancewith
the old truth,
radical

so that

revolutions

that

the course of science became a series of
had

no consistent

direction.

In

concrete

casesof courseboth sidesare sometimesright, though historically
the stronger bias men have shown has been the conservative.
What usually happensis that the new truth is first denouncedas
an immoral invention which is subversive of all intelligible order

and cosmic rationality; it is then quietly assimilated and not
infrequently converted in the end into the strongestsupport of the
beliefs it was alleged to subvert. But it would be a real gain if

logic,by viewingthis natural feature of knowingin its generality,
could induce men of science to take it more calmly.

If it were

generallyrecognizedthat everyclaim to newtruth, howevergreat
the advantages it promises, necessarily entails certain incon-

veniences,becausethe old beliefsand notionshaveto be modified

and readjusted,and this may involve too greatan effort to be
worth while, or an effort too great for certain minds,it wouldbe
seenthat there are two sidesto every question,and that both

may be in a way legitimate. If, in addition,werecognize
that
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the partiesconcernedusuallyhavea biaswhich may renderthem
dangerouslyblind to the caseof the other side, and that both
should be admonished to discount their bias duly, we shall have
done not a little to secure fair-minded1 consideration, reasonable

discussion,and intelligent choice betweenthe alternatives. And
all this surely conducesto scientific progress.
It is clear, then, that the problem of relating the new to the

old alwaysexists,and hasa vital influenceon the fortunes of every
science. But it is not capable of any formal or abstract solution

a priori. Which is to be preferredis a matter which must be left
to the expert who is cognizant of the circumstancesof the case:
logic can help only by broadening his mind, and putting him on
his guard against his own personal bias, which might otherwise
unconsciously determine his decision.
§ 37. To admit that scientific inquiries concern problems, and
that to every problem (at least) two solutions may be propounded,
betweenwhich a choice has to be made, is to admit that knowledge
must take risks in order to progress. For there is always the risk
of choosing the wrong solution of a problem, i. e. the one which

works less well, just as there are always risks of choosing a bad
problem and of selecting the wrong facts and the wrong theories
to explain them withal. Nevertheless, we ought not to resent this

fact. For the taking of risks is inevitable: we cannot escapeit
either by refusing to inquire or by refusing to decide. For in either
casewe run the risk of missing a valuable truth.

It is better, therefore, to recognizethat every act of knowing
must involve risks, just as every act of living does; and this for

the simplereasonthat knowingis an activity comprisedin living,
andevery judgement is an act, which might have beenleft undone,
or for which another might have been substituted.

The readiness

of the new conception of logic to emphasizethe existence of risks

in all reasoning,and to sanction the willingness to take them,
1 Usually, but wrongly, called ' dispassionate' or 'disinterested'.
What is
wantedis, not that the inquiring mind should take no interest in the conclusions

it considers,but that, thoughit careskeenlyand evenpassionatelyfor one of

them,it shouldyet becapable
of sufficient
self-control
to consider
fairly the case

against
theconclusion
it favours.Thismental
attitudeisprobably
bestsecured
by
caring more for truth than for a party victory, and is denominateda ' disinterested

loveof truth for its ownsake'. But evensowelovewhatwedeemthe truth,
because
it is the bestthingto believe,andbetter(onthewholeandin the end)
than anything elsethat is propounded.
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contrastsmarkedlywith the vain effortsof theold logicto playfor

safety,andto makeno movethat wasnot absolutely
necessar

(cf. § 10). Thiswaswhy it postulatedabsolutely
certainpremisses

andwouldcontemplate
nothingbut ' valid' formsof reasoning
In its desireto elevateits proofsabovetheperplexities
andvicissi-

tudes of mundaneproblems,the old logic wasexpressing
and
comfortinga deep-seated
humancraving: for life is soreplete
with the most hideous risks that it is a natural instinct to clutch

at any promise of security. Hence the passionateand almost

religiousreverencewith whichformallogichasbeenregarded
for
over 2,000years. Many philosophersstill worshipthe syllogism,
becauseit seemsto them an incomparableexemplar of absolute
security firmly fixed in the sphereof immutable necessityfar above

the flux of phenomena,
which it illumineswith its steadyradiance.
But to exalt in this way its ideal of proof, the old logic had to
pay a heavy price. The price was cutting the ideal wholly adrift
from the actual, contemplating exclusivelya situation which could
never occur in real life, and leaving all actual inquiry to its devices,
unstudied, uncriticized, and unaided. Thus, the splendid aloofness
of the logical ideal was purchased by a total repudiation of actual
science. To many philosophic minds this price does not seem
excessive. The more useless truth is made to appear, the purer
and more admirable it seems to them. An ideal, they think,

should be like Aristotle's ' god' ; it should attract, without up-

lifting, and without running the risk of contaminationby the dirty
work

of life.

Thesephilosophershave alwaysclaimedfor their attitude that
it is philosophicparexcellence.But their claim,besidesbeingbased
on a somewhatrare personalidiosyncrasy,is not really sound.
It is neither self-consistentnor a sound policy for life. An ideal

which repudiatesthe actual,and yet professes
somehow
to be its
exemplar,is left in the impossible
conditionof thePlatonic' Idea'.
If it wereassuperhuman
asit claimsto be,no humanmindcould
evenspeculateabout it. And we haveseen(§13) that it is not
in the endpossibleto devisea form of proofwhichis bomb-proof
againstthe attacksof experience
andsuperiorto verification.
Is it not wiser, then, to admit that life has its claims upon

science,and scienceupon logic ? We simply musthave a science
that can handle human life and meet human needs, and does not

degenerate
into a gamewith arbitraryandfantasticruleswhich
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depart from the actual conditions of life in any direction and
to any distance unrestrained imagination carries them; and our
logic must deign to study such a science. If to do so it has to
scrap ' its antique ' ideals', to abandon its pose of an inhuman,
impassible,infallible aloofness,and to interest itself in the doubting, questioning,guessing,trying, risking, blundering, correcting,
achieving that make up the sum of human knowledge, it will
1

receive an ample reward in the gratitude of man for a logic that

has enteredhis service,and in the salutary influence which it will
exerciseupon his actions.
Conclusions

(1) We have shown, negatively, that the notion of a form of
proof, by which conclusions can be absolutely demonstrated by
dint of pure logic alone, is a delusion. No such form can be constructed (§§ 13, 15), and if it could, it could neither find scientific
material worthy of it (§ 28), nor contain the material which is
fabricated by the sciences.

(2) We have thereby shown that formal logic cannot represent
the logical nature of discovery or of any of the processesof actual
knowing, and must condemn them all as 'invalid' (§§18,20,26,28).
(3) We have seen that a logic which attempts to understand

actual knowing cannot prescribeto the scienceshow they are to
solve their problems (§ 33).

(4) But it cangraspthe generalcharacterof scientific procedure,
appreciateits difficulties and dangers,understand the expedients
for meeting them, and trace it to its roots in the constitution of
the human mind and hi the needs of life (§ 35).

(5) In virtue of its generalgrasp of the aim and method^ofthe
sciencesa logic of sciencecan at times offer advice to scientists:v
it may draw their attention to the general problems which their
work involves, but which are apt to be overlookedby specialists,
such as the claims of consistencyand novelty and the regulation
of risks (§ 36). Or, better still, if they will study it themselves,
it may broaden their minds and enable them to handle these

generalproblemsfor themselvesfar more effectivelythan a pure
logician could do it for them.

(6) By abandoningits pretensionsto rigour and conclusiveness

logic doesnot really lose: it gains immenselyby coming into
contact with scienceand life, and becomingof use in the world.
1892

INDEX
Abano: seePeter of Abauo.

87-91, 96, 105, 112, 114, 116, 117,

Abercrombie,
John, Inquiries concerning

120, 121, 122, 127, 128, 129, 130,

the Intellectual Powers, 249 n.
Abi 'Usaibia, Ibn, 227 and n. 4, 228

plates XVTII, xxvii, xxvni, xxix, xxx,
XXXI,XXXII, XXXIII, XXXIV,XXXV,XXXVI.

n. 5, 229.
Abu'lFarajGregory,cited,228 n. 3.

Achillini, Alessandro,95, 98, 105 ; Annotationesanatomiae,95 n. 4.

Adelphus,
Johannes
(J. A. Muelich),Mun-

SeealsoMaufredi,Hieronymo.
Anaximander,
257.

Anndlen des Vereins fiir Xassauische
Alterthumskunde und Geschichtsfor-

schung,13n. 3.

dini de omnibushumani corporisinte-

Anstis, John, History of the Garter, 167.

rioribus niembrisA nathouiia, 93 n. 3, 96
7i.2, 128 fig. 22.

Antipodes, the, mediaeval conception of,
22, 23.

Adrian IV, Pope, St. Hildegard's corre- Anzeigerfar Kunde der deutschenVorzeit,
spondencewith, 5.

\2n.2.

Agobard,St., of Lyons,oil witchcraft, 191. Apocalypse,the, 20.
Agrippa, Cornelius, opposition to witch
mania by, 214, 215.
Al Afdal, Sultan, 226.

Aquinas, 51, 193.
Arabians, influence on early science and
on medicine, 17, 18, 29, 84, 86, 92,

Albericthe younger,Benedictinemonk,of
Monte Cassino,21.
Albertotti, G., Nuove osservazioni sul
'Fasciculus medicinae' del KetJiam, 90

n. 3.
Albertus Magnus,22, 32, 51, 113, 114.
Albigensian heresy, 192.
Alcoatim, anatomical work by, 121.

93, 115, 120, 121, 129, 225-34.
ArcliaeologicalJournal (British Archaeological Association), 166^. 1,172 n. 3, 178.
Archimedes, 253.

Archiv fiir die Geschichteder Medizin, 38
n. 4, 44 nn. 4, 5, 45 n. 1, 87 nn. 1, 3, 4,
89 n. 2, 114 n. 3, 121 n. 1, 122 n. 1,
127 n. 5.

AlexanderIII, Pope,St. Hildegard's corre- Archivfiir die Geschichte
der Xaturwissenspondence
with, 5.
schaftenund der Technik, 121 n. 1.
AlexanderV, Pope, 99 ; post-mortem Archiv fiir die zeichnenden
Kiinste, 87 n.5.
examinationon, 94.

Archiv fiir Pathologic, 13 n. 4, 226 n. 1.

Alexanderof Neckam,22, 23.
Alexanderof Tralles, 182.

Argellata, Pietro d', description of the
examinationof the body of PopeAlex-

'AH'Abbas:seeHaly Abbas.

Aristippus,translationof Aristotle's Me-

Alhazen, 122.

ander V, 94 and n. 2.

Al Qifty, ClassesPhilosophorumet astrottorologica,24 n.
nomorumet medicorum,229 and n. 3.
Aristotle, 288 ; anatomicalconceptionsof,
Al Tamimi al Muqaddasi,231 n. 2.
46 n., 126, 127; logic and dialectics,
Alva, Duke of, 221.

238, 240, 243, 245, 248, 250, 252, 254,

Ampere,cited, 21.

255, 257, 259; physiologicaltheories,

Analecta Bollandiana, 6 n. 2.

50 n. 4, 60,61, 71, 73, 75; theory of the

Anastasius
IV, Pope,St. Hildegard'scorre-

elements,
17,25.Workscited: Andlytica

spondence
with, 5.

posteriora,238, 245n., 252n., 257 n.;

Anatomyin the fourteenthand fifteenth
centuries,79-86 ; Bolognese
workson
anatomy,
92-7 ; drawingsof anatomical
structures,&c., 44, 45, 46, 81, 83. 84,
U 2

De caeloet mundo,17; De partibus
animal/urn, 46 n. 1, 126 nn. 4, 5;
Historia animalium, 126 nn. 3. 4, 5;
Meteorologica,
24.

292

INDEX

Arraengaud
deBlaise,
Latintranslation
of Benjamin
of Tudela,
20.

Maimonides
onPoisons,
226n. 1.
Bentivoglio,
Annibale,104.
Aruald of Villanova,chargeof sorcery Bentivoglio
II, Giovanni:Manfredi's
dedi-

against,
193.

Astrology,38,47,97,98.
Athanasius,St., 4, 7.

cationsto, 101,103,104,105,130;
portraitof, 104,platexxxvn.

Bergson,
Henri Louis,285.

Atti e Memorie
dellaR. Deputazione
di Berkshire,
ancient
custom
concerning
rings
StoriaPatria per fe Provinciedi Romagna,99 n. 2.

Augsburg,Peaceof, 194.
Augustine,St., 17, 20, 51, 113, 198, 216.

andthecureof epilepsy,
173.

Berlin: seeManuscripts.

Bernard,Claude,68.
Bernard of Chartres,37 n. 1.

Avempace,
17.

Bernard,
St., abbotof Clairvaux,4 ; St.

Avicebron, 17, 43 n. 1.

BernardSylvestris: seeSylvestris.

Averroes,17, 95.

Hildegard'scorrespondence
with, 5.

Avicenna,17,18, 86,93,94, 95, 101,105, Berners,Lord, CloisterLife of CharlesV,
113, 121, 122, 127, 129, 182.

173 and n.3.

Azzolino,first recordedcaseof dissectionat
Bologna,92.

Beroaldo,Filippo, 98, 99.
Berthelet,Thomas(printer), 129.

Bacher,W., HosesbenMaimon,229n. 1.

Bertuccio(professor
of surgeryat Bologna),
anatomical
demonstrations
by, 82,94.

Bacon, Francis, Natural and Experimental

Bichat, X., 66.

History, 180.
Bacon, Roger, anatomical writings and

Bingen,2, 4, 7, 8, 12, 20.
Binsfeld,Peter,Bishopof Treves,persecu-

drawings by, 113, 116, 121, 122, plate
xxxvni (a); on tlie structure of the

tion of witches by, 197,198, 222; Tractatus de confessionibus
maleficorum,197,

universe, 22.

198 w.2, 222 7i.2.

Baillet, Dom Louis, 55 n.; Les Miniatures
du Sciviaa de sainte Hildegarde, 7 nn. 1,

2, 12 w.l.
Baker, F., cited, 79 n. 2.

Binz, Dr. K., biographyof Dr. JohnWeyer,
189.

Biological theories, 59 ff.
Birth and death and the nature of the soul,

Balgi, Vincenzo,cited, 30 n.

Hildegard's viewson, 49, 50, platesxix,

Baluze, Etienne, Miscellanea novo ordine

xx.

digestaetnon paucis ineditis monumentis

Black Death, the, 193.

opportunisqueanimadversionibusaucta Blaise: seeArinengaudde Blaise.
operaac studio J. D. Mansi, 9 n.
Blake, William, 53.
Bamberg,witch-burning in the bishopric Bockelheim,2, 3.
of, 194, 204, 208-10, 212.

Boethius, 17, 21.

Barach,C. S., cited, 19w. 2, 37 n. 1, 38 9*.1. Bohraer, J. H., lus ecclesiasticum,206
Baret, John, of Bury St. Edmunds, 172.
n. 2.
Bar Hebraeus, cited, 228, 229.
Boleyn, Anne, and the use of cramp-rings,
Bartholomaeus Anglicus (Bartholomaeus
174, 175, 176.

de Glanvilla),anatomicaldrawingsof, Bologna,anatomicalstudies at, in the
80 fig. 1, 85 fig. 4; De Proprietatibus

fifteenthcentury, 78, 79, 81 n., 82, 84 ;

Rerum, 129 n.2.

anatomicalworks emanatingfrom, 92-7;

Battandier,Albert, Sainte Hildegarde,
sa

astrologyat, 97-8 ; colleagues
of Mau-

vieetsesceuvres,
5 n. 3; cited, 16 n. 3,21
n. 3, 23 n. 5.

fredi at University, 98 ; Manfredi's
house, 99; Medical Faculty at, 92;

Bayford,Robert,EnchiridionAfedicum,I81. PalazzodeiBentivoglio,104.
Beck, Theodor,Die Galenischen
Hirnner- Boncompagni,
Baldassare,
Dellavita edelle
ven in modernerBeleuchtung,118 n. 1.
Bede, the Venerable, 22.

opere di GherardoCremonese,
$c., 17
71.2.

Beitrugezur Gescldchte
derPhilosophic
des Boniface,St., onwitchcraft,191.
Mittelalters, 113 n.B.

Benedict,St., 4, 7.

Benivieui,Antonio,De abditisnonnullis

BonifaceVIII, Pope,201.

Boorde,
Andrew,onthe blessingof cramp-

rings,176; Breviarieof Health,ibid.;

ac mirandis morborumet sanationum
Introduction of Knowledge^
ibid.
causis,81 and n. 3.
Borelli, J. A., 68.

INDEX
Bosco:seeJohannes
SacroBosco.
Boselli,E., 55n,
Boswell,
James,
cited,182.

293

Cervetto,
G.,Di alcuni ittustri anatomici
italiani deldecimoquinto
secolo,
89 n. 2.
Chantilly:see,
Manuscripts.

Botanik
in kulturhistorischer
Entwickelung,
Charlemagne,
lawsof, regardingwitch12 n. 2.

Bourdeaux: seeJohn of Bourdeaux.

Boyle,Robert,32.

Bracara,
synod
of,193.

Brand,J., PopularAntiquities,
173n. 3.

craft, 191.

Charles I, 126 n, 2.

Charles
II andthe EoyalSociety,274.

Charles
V, Emperor
of Germany
andKing
of Spain,useof cramp-rings
by, 173.

Braun,Dr., tortureof witchesby, 208,209, Charmsagainstdiseases,
181, 182. See
210.

also Cramp-rings.

Brewer,J. S.,StatePapers:BudaeiEpi-

Chartres,Bernardof: seeBernard.

stolae,173 n. 6.
Bristol: seeManuscripts.

Chaucer'suseof the word ' cramp ', 180.
Chauliac, Guy de, Grande Chirurgie, 81

Brockelmann,K., Geschichte
der arabischen
Litteratur, 225 n. 1, 228 n. 5, 229 n. 3.
Brown, Sir Thomas, on witchcraft, 214,

222,223.
Bude, Guillaume, and the useof cramp-

rings, 173, 174.
Buffon,Histoire Ginerale desAnimaux, 66.
Bulletin de la Societefrancaise d'histoire
de la medecine,39 n. 2.

Bulletinof the JohnsHopkinsHospital,
79 ?i. 2.

Bunge,Gustav, physiological views of, 64.
Burnet, Bishop Gilbert, History of the

n. 2, 82, 83 n., 84 n. 1, 94, 105, 121,
plates xxix, xxx; fourteenth-century
post-mortem scenefrom, 81 n.2.

Choulant,L., Geschichte
und Bibliographic
der anatomischenAbbildung nach ihrer

Beziehungauf anatomischeWissenscJwft
und bildendeKunst, 87 n. 5, 89 n. 2.
Christian view of witchcraft: early times,
190,191, 198, 216; mediaevalage, 191-

4, 201; Reformationperiod,190, 191,
194-6, 213, 220,221 ; later times, 195,

204, 222.
Chrysostom, St., 216.

Reformation,
on the blessingof cramp- ClementV, Pope,201.
rings, 174, 175, 177.

Bury Wills(Camden
Society),172n. 2.
Burzio,Niccolo,Bononiaillustrata, 97 n. 4.

Clerval, A., Les Ecoles de Chartres au

MoyenAge,19n. 2, 37 n. 2.
Cleves,Duke William of, 215, 220, 221,
224.

Cabalisticsystemsof the Jews,20.

Cleves,witchcraft in the duchy of, 220.

Caetani,
Michelangelo,
ducadi Sermoneta, Colle,Francesco
Maria, Storia scientificoLa materia della Divina Commediadi

letterariadelloStudiodi Padova,82 n. 2.

DanteAllighieridichiaratain Ti tavole, Coloman,
King of Hungary,on witchcraft,
31 fig. 4.

191.

Cambridge:seeManuscripts.

Como,witch-burning in the dioceseof,

Carpi,GiacomoBerengarioda, 95-7, 105,
106; Anathomia Mundini, 96 n. 1;

Concoreggio,
Giovanni da, Lucidarium et
Flos Medicinae,95 and n. 1.

Cardan,Jerome,214.

205.

Commentaria
cumamplissimis
additio- Conrad,Emperor,Hildegard'scorrespon-

nibus superanatomiaMundini, 96 n. 1.
Carpi, Hugo da, anatomicaldrawings of,

dencewith, 5.
Conradof Marburg, cited, 192 n. 6.

90.
ConstantineAfricanus,medicalwritings
Carpzov,Benedict, death-sentences
on
of, 13, 16, 43, 121, 127; De communiwitchesand sorcerersby, 206.

bus medicocognitu necessariislocis, 44

Cartesian
physiology,
principlesof, 68.

and n. 2, 114n. 1; Dehumananatura,

Cartidaire de rUniversite de Montpellier,

45, 50; Pantechni. Theorice,127 n. 4.

79 n. 1.

Conybeare,
F. C., Key of Truth, 192 n. 4.

Cathari(Albigensian
sect),persecution
of, Copenhagen:
seeManuscripts.
4, 192.

Copernicus,43.

Cavazza,
Francesco,
Le Scuoledell' antico Cophoof Salerno,Anatomiaporn, 43,44.
studiobolognese,
99 n. 3.

Cottas Jubildums-Ausgabe,
8 n. 2.

Caxton,William, story of Edward the Craigie,Dr., Historyof Anatomy,
93 n. 2.
Confessorand his ring in the Golden Cramp,early use of the term, 180-2.

Legend,
165-6.

Cramp-ringB,
theblessing
of,by the kings

294

INDEX

andqueens
of England,
165-87;cere- Disibodenberg,
convent
of,2,42.
monies
of blessing
cramp-rings
usedon Dissection;
seeAnatomy.

Good
Friday,184-7;office
of consecraDresden
: see
Manuscripts.
tionusedbyQueen
Mary,177-9,182- Driesch,
Hans,
biological
theories
of,62-4,
4; originof the ceremony,
165,179, 69,70,71,73,75; Analytische
Theorie
180, 182; ceremonialobserved,167,

62, 70, 75; Vitalismus,75.

168, 171, 178, 179; its disuse,179, Dryander,Johannes,
Anatomia,95 n. 3

180 ; bequestsof cramp-rings,172,176;
diseasescoveredby the word ' cramp',
180-2.

112.

Duval,M., Histoirede I'Anatomie
]>lastique, 86 ». 2.

Crawfurd, Raymond: The Blessing of

Cramp-rings
; a chapterin the history Edwardthe Confessor
andhis ring,story
of the treatment of epilepsy, 165-87;

King's Evil, cited,171n.

Cremona,Gerard of: seeGerard.

of, 165, 166.

Edward II and the blessingof cramprings, 167, 169.

Cross,ceremonialof offeringand creeping EdwardIII and the blessingof crampto the, 167, 168, 1G9.

rings, 169, 170.

Cnyer,E., Histoire de VAnatomieplastique, Edward IV and the blessingof cramp86 n. 2.

rings, 171.

Edward VI and the blessing of crampDallari, Umberto,I rotuli dei lettori leyisti
rings, 175, 177.
e artisti detto studio bolognese
dal 1384 Ehrenberg: seePhilip of Ehrenberg.
al 1799,98 ». 1.
Eibiugen, 8.
Dalton, J. C., Doctrines of the Circulation,
130 n.3.

Eleemosyna
"
Rolls of Edward III,

169,

170.

Darnascenus,Johannes, 113.
Daniel, Book of, 20.
Dante, Divina Commedia,23 ; Quaestiode
aqua et terra, 30 n.; schemeof the universe, 1, 21, 22, 23, 30, 31.

Elements, mediaevaltheoriesof the, 25-30.
Elizabeth of Schonau,visions of, 21, 22.
Ellis, Sir Henry, 178.
England, first printed map of, 99, 100.
Epilepsy and other spasmodicdisorders,

Daremberg,C.,editor of Liber subtilitatum,

blessingof cramp-ringsfor the cure of,

13 ; CEuvresanatomiques,physiologiques
165-87.
et medicalesde Galien, 118 n. 1.
Essling, Prince d', Les livres a figures veniDarwinian theory, 236, 242, 245, 257.
tiens de la Jin du xr° siecleet du comDatura Stramonium, or thorn-apple, 199.
mencementdu xvie, 89 n. 5.
De caeloet mundo, 17.
Euclidean geometry, 239, 240, 250, 280.

Delation, 202.
Demiurgus,the, 192.

Eugenius III, Pope, Hildegard's correspondence
with, 5.

Demoniacs, 199, 215-22. Seealso Witch-

Eye, anatomy of the, 118-22.

craft.
Denmark, witchcraft in, 222.

Ezekiel, Book of, 20.

De sagarumnatura et potestate,
$-c.,208 Fantuzzi,Giovanni,Notiziedegli scrittori
n. 1.

Descartes,
biologicaltheoriesof, 67, 68.

Devil, mediaevalviews of the, 190, 192-4,

bolognesi,97 n. 2, 99 n. 1.

Faust,magicfeatsof, 215,216,218.
Ferckel,Christoph,cited, 121 n.l.

207, 216.
Ferrari, H. M., Une Chairede Medecine
Devonshire,ancient custom concerning au x\e siecle; Un professeur
a I'uni-

rings and the cureof epilepsy,173;
versitedePaviede1432a 1472,86n.3.
charmagainstfits,182.
Florence,Uffizi Gallery,paintedrepreDewey,Professor
John,259.
sentation
of theCross,10,11,pktex.

Dialectical
proofin relationto scientific Fludd,Robert,
Historiautriusque
cosmi
discovery,
238.
Dictionaryof NationalBiography,
230n. 1.

41figs.6, 7,43; Philosojihia
sacrasen
astrologia
cosmica,
42fig. 8, 43.

Diefenbach,J., Der Hexenwahn,
195n. 1, Fonahm,A., cited,86 n. I, 130n. 1.
221 w.l.

Diogenes
Laertius,
259n.

Disibode,St., Hildegard'slife of, 3.

Fu'rner,Bishop,witch-burning by, 208.

Fortescue,
SirJohn,
Defensio
lurisDomu
Lancastriae,
171.

INDEX
Fracastor,
43.

295

Gneyth
Cross,
homage
paidto the,168,

Frankfort,witchcraftat, 221.

169,170.

Frati,Ludovico,
Lavitaprivata
diBolognaGodefrid,
themonk,
biography
ofSt.Hildedal secolo
xui al xni, 84n. 2.

gardby, 5, 7, 51.

correspondence
with,5.

scriptsin theLibraryat Leyden,228

Frederic
Barbarossa,
Emperor,
Hildegard'sGoeje,
M.J.de,Catalogue
ofArabic
ManuFroissart, 173.

n. 2.

Fulda,witch-burning
in the bishopricof, Goelicke,
A. O., Introductioin historiam
194.

litterariam

Fundis,Giovanni de, 98.

anatomes, SI n.

Goethe, Am ft/win, Main und Neckar,
8 n.2.

Gabotto,Ferdinando,BartolomeoManfredi

Golius, James,collection of Oriental MSS.,

e I'Astrologia alia Corte di Mantova,
229, 230.
97 n. 4.
GoodFriday, the hallowing of cramp-rings
Galen,17, 43, 44, 46 n. 1, 61, 67, 84, 86,
87, 97, 105, 110, 111 n., 113 and n. 2,

115, 118, 125, 126, 127, 128, 136w.,

on, and offering and creeping to the
cross, 167-9, 171, 179, 184-7.

Gotch, F., on biological phenomena,70, 71.

182; De usu partium corporishumani, Grado,GiammatteoFerrari da (Matthaeus
110w.l, 118 n.2; De Hippocratis et
de Gradibus), Exposition's super vigePlatonis decretis, 118 n. 2 ; illuminated

codex of, 87, 88, plate xxxiv;
uvaTopiKwi*
fyxtiprjacav,127 n. 1.
Galileo, 43.

Hep!

simam

secundam Fen

tertii

canonis

Avicennae, 86 n. 3 ; Practica, ibid.
Great Schism, the, 193.
Greek dialectics, 237, 238, 259.

Garbo,Tommaso
di, 94.
Greeks,biologicalspeculations
of the, 61.
Gardiner,Stephen,Bishopof Winchester, GregoryVII, Pope,forbidsinquisitionfor
and the use of cramp-rings,174, 175,
witchesand sorcerers,192.
177.
GregoryIX, Pope,6.

Garrod,H. W.,Manili Astronomicon,
39n.
Garter,Orderof the, 178.

GregoryXI, Pope,192n. 6.
GregoryNazianzen,
St., 216.

Gebeno,prior of Eberbach, mediaeval Grimm,"Wilhelm,Wiesbader
Glossen,
5 n. 2,
writer, 15.

Geffcken,
J., Dr. JoJuinnWeyer,189n.

8 n. 3.

Guibert, the monk, life of St. Hildegard

Gentleman's
Magazine,169 nn. 1, 2, 173
by, 5 n. 3, 16 n. 3.
nn. 1, 2, 4, 174n. 1.
Guido de Vigevano: seeVigevano.

Geographical
Journal,99 n. 4.
Gurlt, E., Biogra2)hisches
Lexikon der
George,
John,prince-bishop,
witch-burning hervorragenden
Aerzte,103.
by, 208.
Guy de Chauliac: seeChauliac.
Gerard of Cremona,scientific works of, 17,
18, 128.

Gerbi,Gabrielede(deZerbis),95,98,105;
Liber Anatomiae corporis humani et
singulorum membrorumillius, 95 n. 2.

Haeser, H., Geschichte der Medizin,

225

n. 1, 226n. 10.
Haldane,J. S., on biological phenomena,
65, 66.

Germanblock book (SymbolumApostoli- Haller,Albrecht von,Bibliotheca
anatomica,
corum) of the fifteenth century, 39,

plate xvii.
Gersdorff,Hans von, Feldt- und Stattbiich
bewerter Wundartznei, anatomical draw-

ings, 129 fig. 23, 130*1.2.
Gertrude of Robersdorf, visions of, 21.

81 n., 103 n. 1.

Haly Abbas,105, 113, 121, 127.
Handbuch der Geschichteder Medizin,
92 n. 4.

Hardouiu,Jean(Harduinus),Collectioregia
maxima conciliorum graecorumet latino-

Ghazali,Ibn, 51, 113.
rum, 191 n. 1.
Gilbert, William, 32.
Harpsfield, Nicholas, Historia Anglicana
Glanvilla,Bartholomaeusde: seeBarthoEcclesiastica,
on the blessingof cramplomaeusAnglicus.

Glaubrecht,O., Die Schreckensjahre
von
Lindheim, 204 n. 1.

Gloucester, Eleanor Cobham, Duchess of,

chargedwith witchcraft, 193.

rings, 179, 180.

Harvard Studies in Classical Philology,
18 n. 1.

Harvey, William, 32 ; Exercitatio anato-

mica de motu cordis et sanguinis, 126

296

INDEX

n. 2; Prelectionesanatomiaeuniver-

salis,126andn. 1.

logy,18, 34; birth and deathand the

Haskins,C. H., cited,18n, 1.
Haupt, Moriz, Zeitschriftfiir deutsches
Alterthum,5 n. 2, 8 w..3.
Head,anatomy
of the, 106-18.
Heart,anatomy
of the, 122-30.
Heavenlycity, Hildegard'svisionof the,
54, plate xxv.
Heidelberg:seeManuscripts.
Helmont,F. M. van, 68.
Helmreich,TAAHNOY
TTtp\xPt>ias
popiw,
118 n. 1.

Henri de Mondeville: seeMondeville.
Henrici, Professor,55 n.
Henry II (of England) and his consort,
Hildegard's hortatory letters to, 5.
Henry IV and the blessingof cramp-rings,
170.
Henry VII and the blessing of cramprings, and the ceremonialof touching
for the evil, 167, 168, 172.

natureof the soul,49-51; elements

the,25-30; macrocosm
andmicrocosm
9, 1671.,18, 19, 20, 30-43,45, 51;
structure
of thematerialuniverse,
8,13,
14, 18, 19,20, 21, 22-30,39; winds,
25-7, 34. Works: Ad praelatos
Mo(juntienses,
7 ; Explanatio
regulae
sancti

Benedicli,4, 7; Explanatio symboli
sancti Athanasii ad congregationem
sororumsv/yrum,
4 ; Expositiones
evangeliorum,7; Ignotalingua,5, 7, 15w.;
lynotae litterae, 7;

Liber divinorum

operum simpltcis hominis, 3, 7, 8-12,
14, 16w., 18, 19, 20, 227i., 24 n., 25,
27, 28, 30, 32, 34, 35, 36, 39 n., 40,42,
51, plates v (6), vi, vn, vm, ix, xi;
Liberepistolarum,
7,12; Liberorationum,
7 ; Liber vitae meritorumper simplicem
hominema viventeluce revelatorum,3,
6, 12, 14ri., 19, 20, 21; Litterae villarenses,7 ; Lives of St. Disibode and St.

Henry VIH and the blessingof cramprings, 175, 176, 177.

Rupert, 3, 7; Quaestionumsolutiones
triginta octo,4 ; Scivias,3, 6, 7, 8, 12,

Henschen,Godfrey, 8.

14 n., 18, 19, 20, 21, 24 n., 27, 28, 30,

Heppe, H., Geschichte
der Hexenprocesse, 34, 42 n., 49, 53, platesHi, iv; Sym191n.l,
192 n. 2, 193w.,
206 nn. I, 2, 208 n. 4.
Heraclitus, 256.

20371.3,

phonia harmoniaecelestumrevelationum,
7. Spurious scientific works: Beatae
Hildegardis causae et curae, 12, 14,

Herbert, J. A., 55 n.', Illuminated Manuscripts, 10 n. 1.

plate v(a); Revelatiodefratribusquatuor
mendicantiumordinum, 15; Speculum

Heresy and witchcraft, identificationof,

futurorum temporum,15; Subtilitatum

by the Church, 192-4, 201, 220, 221.

diversarumguecreaturarumlibri novem,

Hermann the Dalmatian, 17 n. 1.

13, 14.

Hernias,Shepherdof, 20.
Hippocrates,218, 219.
Hermes,24 n.
Hirsch, A., BiographischesLexikon der
Herrade de Landsberg,Horius deliciarum,
hervorragenden
Aerzte,103, 225 n. 1.

20, 21, 22, 23, 27, 40 fig. 5, 42, 48 Hopstock,H., cited,86 n. 1, 130n. 1.
fig. 9, 55 n.
Horst, G. C., cited, 204, 205, 206;
Hertford, Edward Seymour,Earl of,present

of cramp-ringsby, 175.

Hilaire the Great, St., of Poitiers, 38
n. 4.

Dcimonomagie,
204 n. 1, 205n., 206nA;

ZauberbibliotJiek,
204n. 1, 205n.

Hoton, Thomas de, rector of Kyrkebymisperton(Yorkshire), 172.

Hildegard,
St. (1098-1180),
TheScientific Hubrecht,
A. A. W.,57.

ViewsandVisionsof, 1-55. Biographi- Hugh of St. Victor,De areaNoemystica,
cal details,2-6, 51-2; bibliographical 20; Debestiiset aliis rebus,
45 andn. 2,
note, 6-12 ; canonization,proposalsfor,

4671.2.

language,12, 15, 16; miniatures,7, 8,

120, 121.

ence,17 ; sources
of scientificknowledge,

fig. 11.

20, 21,22, 27,32,33, 34,35,36,40,43,

229,230.

andphysiology,
14,18,30,43-8; astro-

175,176.

6 ; correspondence,
3-5; journeys,
4 ; HunainbenIshak,anatomical
writingsof,
10-12,34,35,49,51,plates
i, in, vi-ix, Hundt,M., anatomical
drawings
of, 96
xi; musical
compositions,
3; pathological Ti.2,105; Antropologium,
de hominis
basisof visions,51-3; patristicinflu- dignitatenaturaetproprietatibus,
112

15-22;visions,
3, 7, 10,11,16n. 3, 17, Huntington,
Robert,Bishopof Raphoe,

51-5. Hildegard's
viewson-anatomyHusee,
John,
andtheuseof cramp-ring

297

INDEX

Hutchinson,
F.,Historical
Essay
concernKeller,
G.,edition
ofHerrade
deLandsingWitchcraft,
195n.3,222n.2.

berg's
Hortus
deliciarum,
21n.4, 40

fig. 5, 48 fig. 9.
'
Ketham
', Fasciculus medwinae, anaIllustrationsof themannersand,expences

ofantient
times
in England,
177.
tomical
drawings,
89, 90,91 fig. 7,
Innocent
IV, Pope,
6.
96n.2, 117fig.17,platexxvn.
Innocent
VIII, Pope,
bullof,concerning
Khalfa.
Haji,bibliography
ofArabic
works,
witchcraft,193.

228n. 5, 229.

and n., 201-3.

199 n. 2.

Institorie,
H., Malleus
Maleficarum,
194 Kiesewetter,
K., DieGeheimwissenschaften
IsaacJudaeus,Viaticum,44.
Isidore Hispalensis,13, 16, 17, 19, 21,

22,27.

Italian miniatures,mediaeval,10, 11.

King's Evil, touchingfor the, 167, 171,
172, 178.

Koning, P. de, Traite sur le calcul, 228

n. 5 ; Trois Traites d'Anatomie arabes,
113 n. 1, 127 n. 3.

JamesI, Daemonoloyia,214.
Janssen,J., Geschichtedes deutschen Volkes,

Kotzendiirffer, Dr., torture of witches by,
208, 209.

190 n., 212 n.
Janus, 113 n. 2.
Jenkinson,John Wilfred: Vitalism, 59-78.
- biographical notice of, 57-8; list of

Kraut, G., Experimentarius medicinae continens Trotulae curandarum Aegritudinum muliebrium . . . item quatuor
Hildegardis de elementorwn,etc., 13 n. 1.

booksand papersby, 58; portrait of,
plate xxvi.

Laboulbene,A., Les anatomistesandens,

Jerome, St., 216.

92 n. 4.

Jessen,C,, cited, 12 n. 2.
JesuAly, anatomicalwork by, 121.
JewishQuarterlyReview,20 n. 2.

Lactantius,216.
Landsbeig : seeHerrade de Laudsberg.
Laplace,P. S., 66.

Jews,dissemination
of scientificknowledge Laufer, Berthold,Beitrdgezur Kenntnis
in the Middle Agesby, 17, 20.

der Tibetanischen
Medizin, 44 n. 5.

Joan of Arc, 193.

Lavoisier, 66.

Job, Book of, 24, 50, 216.

Lawrence, abbot of Westminster, 166.

Johannes
SacroBosco,23.
JohnXXII, Pope,6.
Johnof Bourdeaux,tract on the plagueby,

Lea, H. C., History of the Inquisition of
the Middle Ages,191 nn. 1,2,192 nn. \,
3, 6, 193 n., 208 n. 2, 214 n.

102.

Lecky, W. E. H., on witchcraft, 223.

John of Peckham,anatomicalwritings of,
121.

Leclerc,L., 227; Histoire de la medecine
arabe, 226 n. 5, 229 n. 4.

Johnson,Dr. Samuel, 182.

Jong,P. de,Catalogue
of ArabicMSS.in
theLibrary at Leyden,228 n. 2.

Joseph,
H. W. B., Logic,239n.

Leersum, E. C. van, Miniaturen der latei-

nischenGalenos-Handschrift
der kgl.
vffenil. Bibliothekin Dresden,87-8 n.

Leibnitz,32, 68.

Jourdain,Charles,Dissertationsur letat de Leitschuh,Dr. F., Beitrage zur Geschichte
la philosophicnaturelle. . . pendantla
des Hexenwesens
in Franken, 209 and
premiere moitie du xif

siecle, 19 n. 2.

nn. 1-3.

Journal of the Royal Asiatic Society,44

Lemgo,witch persecutionat, 207.

Judaeus: seeIsaac Judaeus.

Lerida, public anatomies at, in the four-

n. 5.

Leonardo

da Vinci:

see Vinci.

Junius, John, burgomasterof Bamberg,
teenthcentury, 79.
accountof his trial for witchcraft, 209- Levy, Reuben: The Tractatusde Cau*iset
12.

Justin Martyr, 216.

Indiciis

Morborum attributed

to Maimo-

nides,225-34.
Leyden : seeManuscripts.

Kaiser, Paul, Hildegardis causaeet curae, Linacre, Thomas,and the use of crarap12w.2.

rings, 173, 174, 180.

Kant, Critique of the TeleologicalJudge- Linde,Antoniusvan der,Die Handschriften
ment, 71-3, 75 ; scheme of a priori,
250.

der KoniglicJien Landesbibliothek in
Wiesbaden,6 n. 3, 8 n. 1.

298

INDEX

Lindheim,
persecutions
for witchcraft
at,
204,205,206.

(' II PercKe'),
101;Prognosticon
adannum1479,98, 102; Prognostics
anni

Lisle,Lady,andtheuseof cramp-rir.g?, 1481,102; Tractato
degno
etutiledela
175, 176.
Lisle Papers,175 nn. 3, 4, 176 nn. 1-4.

pestilentia,101. Otherworksattributed
to Manfredi : Chiromantia secundum

Lock\vood,
D. P.,TheSicilianTranslators naturae
viresadextra,103;Epliemerides

oftheTwelfth
CtnturyandtlieFirstLatin
Versionof Ptolemy's'Almagest', 18n. 1.

Logicalproofandscientificdiscovery,
23589.
Lones, T. E., Aristotle's Researches
in

NaturalScience,
126n. 5.

Louis VII, 5.

Lucca: seeManuscripts.
Lucil'erans,or devil worshippers,sectsof,
192.

astrologicae
oj)erationes
medicos
spectantes, 103; Quaestiones
subtilissimae

superlibrumaphorismorum,
103.

Manicheanheresy,192.
Mansell,MonumentaRitualia, 168.

Mansi,GiovanniDomenico,
Archbishop
of
Lucca, 9.

Mantegna,Andrea,anatomicalstudiesof,
86.
Manuscripts:

Luther, Martin, 216, 224.

Berlin : Al Qifty, Classes
philosophorum

Lutherans, persecution of, 194, 195.
Luzzi, Mondino di: seeMondino.

et astronomorumetmedicortim,229n.
3.
Bristol ReferenceLibrary: French MS.
of the Grande Chirurgie of Guy de

Macer,Floridus,13.
Macray,"W.D., Annals of the Bodleian,

Chauliac,84 n., platexxx (b).
British Museum
: Al Qifty, Classes
phi-

229 n. 5, 230w.l.
Macrocosm,mediaeval and Renaissance
theoriesof the, 32, 38, 43 ; Hildegard's
views on, 9, 16n., 18, 19, 20, 30-43,
platesvn, vni.

losophorumet astronomorum
et medicorum, 229 n. 3; Bacon,Roger,De
scientiaperspectiva,116 fig. 14; diagramof the i-ye,122,platexxxvin (a);
cramp-ring made from offertory

Madrid: seeManuscripts.

pennies,173; Defundacioneecclesie

Magicians, 215, 218. See also Witchcraft.

Westm',166 ; EleemosynaRolls of

Edward III,

Magnus,Dr. Thomas,andthe useof cramprings, 174, 180.
Maimonides, the Tractatus de Causis et

169, 170 ; Muhaddib ed

Din, Delectusde Medicina,fragment,
228; HouseholdAccountsof Henry IV,
170.

Indiciis Morborum attributed to, 22534 ; otherworks: Aphorisms,232, 233 ;
on Asthma and on Poisons,226 ; Tra-

Bury Wills (publishedby the Camden
Society),172 n. 2.
Cambridge,University Library: Life of

ctatus de Morbo Regis Aegypti, 226;
Tractatus de Regimine Sanitatis, 226.

Edward the Confessor, 166, plate
XXXIX.

Malagola,Carlo,Statuti dell' Universita e

Chantilly: anatomicalsketchesfromthe

dei colleyi dello Studio bolognese,
79 n. 3.
Manfredi, Bartolomeo,anatomical drawing

MS. of Guy de Vigevano, 87, plates
XXXI, XXXII.

attributed to, 88, plate xxxvi.
Maufredi, Giovanni,99.
Manfredi, Hieronymo,professorof medicine

Copenhagen,Royal Library: Beatae
Hildegardiscausaeet curae,12, plate
v(a).

at Bologna(1463-93): accountof his

Dresden: illuminatedcodexof Galen,

career,97-9 ; astrologicalstudies, 97-9,

87, 88, plate xxxiv.

102, 103. ManuscriptAnothomiaof

Heidelberg,University Library: illu-

passages,
with commentary:the brain,
107-15; cranialnerves,110,111,118;

Hildegard,8, platesin, iv.
Leyden,UniversityLibrary: Al Qifty,

Manfredi,103-64; translationof selected

minated MS. of the Scivias of St.

eye,118-22; head,106-18; heart,122-

Classesphilosophorum
etastronomorum

Anothomia,
130-64. Printedworks,99103; Centilogiumdemediciset infirmis,

ental MSS.,230; MuhaddibedDin,
Delectus
deMedicina,228,230.

30; skull,106,107; Italiantext of the

102; Editioprinceps
of Ptolemy,
99;

Liber dehomine: cuiussunt libri duo.
Primus

liber de conservatione sanitatis

etmedicorum,
229n. 3 ; Golius's
Ori-

LondonSocietyof Antiquaries:
Proclamationon the Creepyugof the
Crosse, 169.

INDEX
Manuscripts
(continued)
:

299

Manuscripts
(continued):

Lucca,Municipal
Library:illustrated
codexof the Liberdivinorumoperum

thek: worksof"St.Hildegard,
6-8,
9 fig. 2, 12«., 14, 22, 23, 49, 51,

simplicia ftominisof St. Hildegard,

54, platesi-iv, xii (a, b), xm, Xix-

8-12,

XXV.

22, 25, 28, 32, 34, 35, 39 n.,

40, 42, platesv (b),vi-ix, xj.

Manuscripts,illuminated, 7, 8, 10-12,

losophorumet aatronomorum et medicorum, 229 n. 3.

XIII, XIX-XXV, XXXIX, XL.
Mappaemundi, 22.

Madrid,Escurial: Al Qifty, Classes
phi-

166, 177-9, platesi-iv, v (b),vi-ix, xi-

Montpellier, Bibliothequede la Faculte1 Marbodof Anjou, 13.
de Medecine: French MS. of the

Marburg: neeConrad of Marburg.

GrandeChirurgieof Guy de Chauliac, Marburg, ProtestantUniversity of, 221.

81n. 2, platexxix.

Marsh,Narcissus,
Archbishop
of Armagh,

Munich, 87 n.l.

collection of Oriental MSS., 229.

Oxford,BodleianLibrary: astrological Martin, W., Miniaturen der lateinischen
work translated from the Arabic by

Galenos-IIandschrift der kgl. offentl.

Hermann the Dalmatian, 17 n. ; dia-

Bibliothek in Dresden, 88 n.

grams of internal organs,87, 88;

Martinotti, G., L'insegnamento
dzlVAna-

dissectionscene,c. 1298, 81, plate
tomia in Bolognaprima del secoloiix,
xxviii (b); ' Five Figure ' anatomical
92 n. 4, 103 n. 2.
series,44, 87n., 88 fig. 6, platesxvm, Mary I, Queen,and the blessingof cramp-

xxxiii; Hieronymo
Manfredi,Anothomia, 90, 103-G, 130-64; Marsh's
Oriental MSS., 229; Muhaddib ed
Din, Delectusde Medicina, 227, 228;
Tractatus

de Causis et Indiciis

Mor-

borum,attributedto Maimonides,225,
227, 229, 231, 234, plate XLI.
Paris, Bibliotheque nationale: ninth-

century MS. with diagram showing
relation of human and cosmic phenomena,
plate xiv; MSS.with figures
illustrating signs of the Zodiac, 38,
39, plates xv, xvi; illustrating the

rings, 175, 177; the Queen'sManual,
with the Office of Blessing, 175,177-9;
miniature of, 177-9, plate XL.
Mathematics and scientific proof, 238, 239,
241, 255, 263, 269.

Mathews,Norris, Early Printed Booksand
MSS. in the Bristol ReferenceLibrary,
84 n.l.

MayenceCommission(1489), 8.
Mazzatinti, Inventari dei Manoscritti delle
Biblioteched'Italia, 103 n. 4.
Medici, Lorenzode', 104.
Medici, Michele, Compendiastorico della

anatomy of Henri de Mondeville, 87,

scuolaanatomicadi Bolognadal Rinasci-

plate XXVIH(a) ; Orders of the King

mentodelleScienzee delleLettere a tutto

of England'shousehold,13Henry VIII,

il Secoloxvm, 92 n. 1, 103n. 2; Della

167, 168 ; Tractatus de Causis et
Indiciis Morborum,allegedcopy,225;

vita e degli scritti degli anatomici e
mediciJioriti in Bologna dal comincio

tracts by Maimonides, 225, 226, 227,

del secolo xin,

229, 234.

97 n.l.

PisaUniversityLibrary(RoncioniMS.):

92 n. 1, 93 n. 1,

Meiningen,witch-burningat, 208.

anatomical drawings, 87 ?i.4, 127

Melancholia,213, 217, 221.

fig. 21.

' Melothesia',38, 39 n., 41 figs. 6, 7,

Raudnitz: Library of Count F. Zdenho

platesxv, xvi.

von Lobkowicz,anatomical
drawings, Messahalah,
writingsof, 19,27,30,39n. 3;
87 n. 1.

RecordOffice,London: WardrobeAc-

De Orbe, 17, 18, 29.

Metabolism,
60, 65, 68, 70, 76.

countsof EdwardIII, 170; Account Methodological
assumptions,
266, 267;
Books of Richard II, 170.

fictions, 251.

Rome,
VaticanLibrary:Provencal
trans- Methodus
medendicertaclara et brevis,
lation of the Grande Chirurgie of Guy

de Chauliac,83 n., platexxx (a).

44 n. 2.

Metz,witchcraftat, 215.

Westminster,
Library of the Roman Meyer,L., DiePeriodederHexenprocesse,
Catholic Cathedral: Manual of Queen

Mary Tudor, 175, 177-9,plateXL.

199 n.l.

Microcosm,mediaevaland Renaissance

Wiesbaden,
Nassauiscbe
Landesbiblio-theories
of the,32,38,<3; Hildegaid's

300

INDEX

viewson, 9, 16n., 18, 19, 20, 30-43;

drawings,
42fig.8,platevm.

Migne,PatrologiaLatina, 4 n., 6, 13n.

andff.

Miniatures: miracles at the tomb of

Newton,Isaac,253.

Nicaise,
E.,La Grande
Chirurgie
deGuy
deChauliac,
82 n. 1, 121n. 2.

NicholasI, Pope,condemns
tortureof
witches,192.

Edward the Confessor,
in Norman- Nicodernus,
Gospel
of, 20.
FrenchMS.,166,platexxxix ; of Queen Nicoll,A., Catalogue
of OrientalMSS.in
Mary Tudor,177-9,plateXL; of St.
the Bodleian
Library,230n. 2.
Hildegard,7, 8, 10-12,34, 35,49,51, Nixon,J. A., A New Guy de Chauliac
platesi, in, vi-ix, xi.

MS., 84 n. 1.

Mirandola, JohannesFranciscusPicus, Nordenskiold,
A. E., FacsimileAtlas till
Disputationesadversusastrologos,98
Kartograjlens
aldestaHistoria,99 n, 4.
and n. 3.
Nordlingen,torture of witchesat, 213.
Molitor, U., Tractatusde Zaram,222and Norfolk,ThomasHoward,eighthDukeof,
n. 1.

176.

Monatshefteder Comenius-Gesdlschaft,
NortJiamptonshire,
RareandCuriousTracts
189n.
Illustrative of the History of, 195 n. 2.
Mondeville,Henri de, drawingsof dissec- Northumberland Household Book, cited,
tions in works of, 87, plate xxviii (a) ;
168.
on the anatomyof the eye,121; writings Norwich, Registry of Wills, 176 n. 5.
of, 126, 128-9.
Notesand Queries,175 n. 3.
Mondinode Luzzi, professorof surgeryat
Bologna, 79, 82, 85, 86, 89, 90, 93, 94,
95, 96, 105, 106, llln.,
113, 115, 118,
126, 130, 136w.

Origen, 222.
Orioli, Emilio, Chartularium Studii Bononiensis, 98 n. 1.

Mons, Count William of, 220.
Mons, witchcraft at, 220.
Monte Cassino,monastery of, 16, 21, 44.

Orlandi, P. A., Notizie degli scrittori
bolognesi,98 n. 2.
Osiander, Andrew, 8.

Monteferrato, Giorgio di, collection of
medicaltracts by, 89.

Oxford, AshmoleauMuseum: drawing of
dissection scene attributed to Barto-

Montpellier,anatomicalteachingat, in the

lomeoManfredi,88, plate xxxvi. See

fourteenth century, 79, 94. See also
Manuscripts.

also Manuscripts.

I'Academiedes Inscriptions et Belles-

century,79, 81 n., 82.

Monumentset Memoirespublics par Padua,
publicanatomies
at,in thefifteenth
Lettres,7 n. 1.
Pagel,J. L., Die AnatomiedesHeinrich
Moses
ibn Tibbon,226n. 3.
vonMondeville,
121n. 3; DieChirurgie
Muelich,J. A.: seeAdelphus,
Johannes. desHeinrichvonMondeville,
129w.1:

Muhaddib ed Din Abu'l Hasan All ibn

Ahmad,Delectus
deMedicina,227,228,
230.

Miiller, A., 227 n. 4.

Miiller, Johannes,
onvitalism,65,66.

Musaibn Maimun,227,231, 232,234.

Jfaimuni als medizinischer
Schriftsteller,

229 n. 1.

Painters, early Renaissance,anatomical

studiesof, 86.

Palladius,Peter,on the treatmentof
witches,195.

Myer,Isaac,Qabbalah:
thephilosophicalPapenbroch,
Daniel,8.

writingsof Solomon
benYehudah
ibn Paracelsus,
32,42,43,61,214; LabyGebirol,
43n. 1.

rinthusmedicorum
errantium,
42n.

Pare, Ambroise, 214.

Nahe,river,2, 3.
Paris,publicanatomies
at,in thefifteenth
Nardi,Luigi,Chartulanum
StudiiBono- century.SeealsoManuscripts.
niensis^
98n. 1.
Pascal,
onprinciples
ofconscience,
200.

Neckain: seeAlexander
of Neckam.
Pastor,L., Geschichte
desdeutschen
Volkes,
Neisse,persecutions
for witchcraft at,
190n.

204,205.

Nemesius,
51, 113.

Neoplatouism,
33,37.

Neo-vitalism:seeVitalism.

Paulicians,
the,of Armenia,
192n.4.
Paulinewritings,21.

Peckham
: see
JohnofPeckham.
Pepys,Samuel,181.

INDEX

301

Peterof Abano,chargeof sorceryagainst, Psychoids,
theoryof, 64,65,68,71,73, 75.
193.

76.

Petrocello,psychologicalwritings of, 114.
Petrup,Henricus,44 nn. 2, 3, 114 n. 1.
Peyligk, K., anatomical drawings of,
96 n. 2, 105; Philosophiaenaturalis
compendium, 116 fig. 15, 122 n. 2.

Philip of Ehrenberg,prince-bishop,witchburning by, 208.
Philips, Mary, executed for witchcraft,
195.

Physicians,College of, 173.
Physiological theories, 59 ff.

Psychology,mediaeval,51.
Ptolemy,Almagest,17, 18; astronomyof,
264; Maufredi's edition of the Cosmographia and Tabulae Cosmographiae.
99.

Pusey,E. B., Catalogueof Oriental MSS.
in the Bodleian Library, 230, 231.
Quaderni d'anatomia, 86 n. I.

Physiologus,
13.
Rabbinowicz,
J. JU".,
TraitedesPoisonsde
Piot, Eugene,Le Cabinetde Tamateur, Maimonide,
226n. \.
90 n. 1.

RasbdaU,Hastings, Universitiesof Europe

Pisa: seeManuscripts.

in theMiddleAges,97n. 3.

Pitra, CardinalJ. B., 16 n. 3; Analecta Ratdolt, Erhard, experiment in colour
sacra,4 n. 4, 5 n. 1, 6, 12 n. 2, 14 n. 3,
printing by, 90.
19 n. 1, 20 n. 2, 21 n. 1.

Raudnitz: seeManuscripts.

Plague,Manfredi'streatiseon the, 101, Regimen
sanitatisSalerni,13,18, 21.
102.

Reisch,Gregoriup,Margarita philosophiae^

Plato,245,255,256,259, 270,288.

Pliny,13.

anatomicaldrawings,117 fig. 18, 120

fig. 19, 122andn. 2.

Pocock,Edward, 230, 231 n. 1 ; editor of
Bar Hebiaeus'sworks, 228 nn. 4, 5.
Poincare,M., Scienceet Methode,254 n. 1.
Pollaiuolo,Antonio, anatomicalstudiesof,

Remy, Nicholas, inquisitor of Lorraine,
account of witch-trials, 196-8, 200;
Daemonolatria,196, 200 n. 1.
Renaissance
anatomy: seeAnatomy.

Polydore Vergil and the use of cramp-

18 nn. 1-5, 39 n., 43 n. 2, 44 n. 1,

86.

Renzi, 8. de, Colkctio Scdernitana, 13ft. 1,

rings,172,180.
114n. 2.
Poole,R. Lane,Illustrationsof theHistory Reuss,F. A., 14 n. 1 ; De Libris physicis
of MediaevalThoughtin the Depart8. Hildegardiscommentatiohivtoricoments of Theology and Ecclesiastical
Politics, 19 n. 2, 37 n. 4.
Porphyry,38.

Porta,Baptista,199.
Portal, A.,

Jlistoire de I'Anatomie et

Chirurgie,81 n.

Post-mortemexaminationsin the fourteenth

medica,13 n. 3 ; Der heiligenHildeyard
Subtilitatum dirersarutn naturarum
creaturarumlibri norem, £c., ] 3 n. 3.

Revuedes questionshistoriques,5 n. 3,
16 n.3, 21 n. 3, 23 n. 5.

Revuescientifique
pour la Franceet pour
I'Stranger, 92 n. 4.

and fifteenth centuries, 81, plates Rhazes,93, 105, 110, 113, 120, 121, 1-27,

xxviii (b),xxix.

182; Almansur,110n. 2.

Power, Maura, An Irish Astronomical ' Rheumaticrings', 182.

Text,39n. 3.
Bhineland,spreadof scientificknowledge
Prague,
publicanatomies
at, in thefifteenth
in the, 17-20.
century,79.
Richard II and the blessingof crampPratzel, Dr. Veit, burnt for witchcraft,
rings,170.
206.
Richardus
Anglicus(Richard
of Wendover),
Pretorius, Von Zauberei und Zauberern,
anatomicalwork by, 105, 121.
203 n. 3.
Rieu,C.,Supplementto theArabic MSS. in
Proceedingsof theRoyal Societyof MeditheBritish Museum,228 n. I.
cine, 81 n. I.
Rivoli, Due de, Bibliographicdes limes ct
Proceedingsof the Societyof Antiquaries,
figures venitiens,90 n. 2.
177-8.

Robersdorf:

see Gertrude of Eobersdorf.

Proof, logical, and scientific discovery, Robertson,J. M., Letterson Reasoning,
235-89.

Protagoras,259.

223 Ti.2.

Rome:seeManuscripts.

302

INDEX

Rondelet,
William,anatomizes
hisson,81n.
Rose,Valentine,cited,24 n.

Sidgwick,
Alfred,cited,247n., 259.

Sighinolfi,Lino,U ArchitetturaBentivolesca

Roth,F. W. E., account
of St.Hildegard,

in Bolognae il Palazzodel Podestd.,
'

5 n. 3 ; Lieder und uribekannteSprache

derh. Hildegardis,5 n. 2.

Rotterdam,witch-burning at, 219, 220.

Roux, Wilhelm,63.
Rupert,St., Hildegard'slife of, 3, 7.
Rupertsberg,conventof, 2, 3, 8, 42.

104 n.

Signorelli,Luca,anatomical
studiesof, 86.
Sillib, Professor,55 n.

Simpson,
Sparrow,178.
Singer,Charles:A Study in Early Re-

naissanceAnatomy, with a new text:
the Anothomiaof HieronymoManfredi

SacroBosco: seeJohannes
SacroBosco.
St. George'sCross, 178.

St. Victor : seeHughof St. Victor.

St.Vincentof Beauvais,
191.

Salerno,13, 18, 43, 44, 45, 93, 114. See

(1490),79-164.
-

The Scientific Views and Visions of

Saint Hildegard,1-55.

- Allegorical
Representation
of tlieSynagogue,
in a Twelfth-century
Illuminated

alsoCophoand Trotula.
MS. of Hildegard, 20 n. 2 ; ThirteenthSaliceto: seeWilliam of Saliceto.
century Miniature illustrating Medical
Sandys,J. E., History of ClassicalScholarPractice, 81 n. 1 ; The Figures of tJte
ship, 19 n. 2, 37 n. 3.
Bristol Guy de ChauliacMS-, 84 n. 1.
Santini, U., Cenni statistici sulla Popola- Sitzungsberichte
der kaiserlichenAkademie
zione del Qiuirtiere di S. Prodo in Boder Wissenscliaften,
12 n. 2.
logna, 99 n. 2.

Smith, R., titular bishop of Chalcedon,175.

Saphir benLevi, Jacob,226 «. 3.

Socrates,259.

Savoy,senateof, witchescondemnedby, 208.
Saxinger, J., Ueber die Entwickelung des

Soldan, W. G., Geschichte
der Hexenprocesse,
191 n. 1, 192 n. 2, 193 n., 203 n. 3, 206

vnedizinischen Unterrichts an der Tiibin-

ger Ho'-hschule,79 n. 4, 81 n.
Schiller, F. C. S.: Scientific Discovery and
Logical Proof, 235-89 ; Formal Logic,
236, 246 n. 2, 273 n., 274 n., 279 n.,
285 n. ; Humanism,, 274 n.; Studies in
Humanism,

'27In.

nn. 1, 2, 208 n. 4.

Solomon,Wisdom of, 21, 24, 28.
Sorbelli, Albano, / Prlmordi della Stampa
in Bologna, 99 n. 4 ; La Signoria di
Giovanni Visconti a Bologna, 97 n. 1;
Le Croniche Bolognesi del Secoloxn,
97 n. 1.

Schmelzeis, J. P., Das Leben und Wirken

Sorcerers, 192-8, 200, 202, 204-6, 215.

der heiligen Ilildegardis, 5 n. 2.
Seealso Witchcraft.
Schneider, A., Die PsychologieAlberts des Soul, nature of the, biological definition of,
Grossen,113 n. 3.
59-61 ; Hildegard's views on, 1, 50, 51.
Schonau : see Elizabeth

of Schonau.

Scientific discovery and logical proof,
235-89.

Scot, Reginald, Discovery of Witchcraft,
214, 223.
Scribonins, W. A., Professor of Philosophy

at Marburg, on testing witchcraft by
water, 207.

Seeker,Archbishop,230.

See also Vitalism.

Spee,Father, Cautio Criminalis, on trials
for witchcraft,

204 and n. 2, 207 n. 2,

221 n.2.
Spielmann, M. H., 55 n.
Sponheim, 2, 3.

Sporley, Richard, monk of Westminster,
166.

Sprenger, J., Malleus Maleficarum,194

Seidel, Ernst, Drei weitere anatomische
and n., 201-3.
Funfbilderserien aus Abendkind und Stahl, GeorgeErnest, 61.

Morgenland,
44 n.4, 87 n. I.

Starling,Professor
E. H., 70.

Seneca,32.
Steele,R. R., 55 n.
Serarius,Nicolaus,8.
Steiuschneider,M., CatalogusLibrorum
Sermoneta,duca di: seeCaetani, MichelHebraeorumin BibliothecaBodleiana,

angelo.
226 n, 10, 231 n. 2 ; Die hebraischen
Seville,Isidoreof: seeIsidoreHispalensis. Uebersetzungen
desMittelalters
und die
Seymour,Edward,Earl of Hertford: see

Judenals Dolmetscher,
226 nn. 3, 10;

Shakespeare's
useoftheword' cramp',181.

desMoses
Maimonides,
226n. 1.

Hertford.

Gifteund ihre Heilung, eineAbliandlung

Shaw,Elinor, executed
for witchcraft,195. Strabus,Walafrid,13.

INDEX

Strassburg,
witch-burning
at, 205.

Straub, A., edition of Berrade de Landsberg's llortus

deliciarum, 21 n. 4, 40

fig. 5, 48 fig. 9.

303

Toply,RobertRitter von,92 n. 4 ; Anatomia Richardi Anglici, 121 n. 1.

Torre, Marcantonio della, projected ana-

tomicaltreatiseof, 89.

Studie Memorie
per la StoriadeWUniver- Tralles: seeAlexanderof Tralles.
sita di Bologna, 92 n. 4, 103 n. 2.

Stumpff,F. G. A., Historia nervorumcerebralium ab antiquissimis teinporibus

Transactionsof theSeventeenth
International

Congress
of Medicine(Sect,xxili, History
of Medicine),27 n. 2, 38 n. 3, 84 n. 1.

usquead Willisiumnec nonVieussenifium, Tredici Foglie della Royal Library
118 n. 1.

Sudhoff,Karl, cited, 38 nn. 2, 5, 45 n. 1, 87
n. 4, 121 n. 1, 127 n. 5 ; Abermals eine
neue Handschrift
der anatomischen

di

Windsor, 86 n, 1.

Treves,witch-burning in the bishopricof,
194, 197, 198.
Treviranus, 62, 64.

Fiinfbilderserie, 44 n. 4 ; Augendurch- Triaire, P., Les lecons d'anatomie et les
schnitlsbilderausAbendlandund Morgenpeintres hollandais aux xvie et XTJI6
land, 122 n. 1 ; Die kurze ( Vita' und
siecles,89 n.l.
das Verzeichnisder Arbeiten Gerhards Trinity, Hildegard's vision of the, 54,
von Cremona,von seinen tSchiilern und
plate xxni.
Studiengenossen
kurz nach dem Tode des Trithemius, Johannes,abbot of Sponheim,

Meisters(1187)2*4Toledoverabfa^st,17

8, 42; Chronicon insigne Monasterii

n. 2; Drei iveitere analomische Fiinf-

Hirsaugensis, Ordinis >St.Benedicti, 15,

bilderserien aus A bendland und Morgen-

16 n. 1.

land, 44 n. 4, 87 n. 1 ; Ein Beitrag zur

Trotula, medicalwritings of, 13.

Geschichteder Anatomie im Mittelalter,
44 n. 4, 87 n. 2, 105 n.; Eine Pariser
1Ketham' Handschrift aus der Zeit
Konig Karls VI, 89 n. 4 ; Ittustrationen
medizinischerHandschriften und Friih-

Tubingen, public anatomies at, in the
fifteenth century, 79, 81 n.
Tudela : seeBenjamin of Tudela.

drucke, 122 n. 1 ; ^eue Beitrdgezur
Vorgeschichte
(hs Ketham,89 n. 4 ; Tradition und Naturbeobachtung,
44 n. 4,

val views on, 22-30, platesiv, xi.
Uri, John, Catalogueof Oriental MSS. in
the BodleianLibrary, 227, 230, 231 and

90 n. 4 ; Weibliche Situsbildw von ca.

1400-1543, 90 n. 4; Weitere Beitriige
zur Geschichteder Anatomie im Mittelalter, 44 n. 5.

Sudhoff,Walther, Die Lehrevon denHlrnventrikeln, 114 n. 3.

Suffolkcharmagainstrheumatism,182.
Summi in omniphilosophic viri Constantini

Universe, material structure of the,mediae-

n. 2.

Vangeaten, O. C. L., cited, 86 n. 1, 130
n. 1.

Varigaana,Gulielmo,professorof medicine
at Bologna, 93 n. 1.

Venturi, A., Storia deir arte italiana, 10
n. 2.

africani medicioperumreliqua,44 n. 3. Vergil, Polydore,172, 180.
Syllogism,the, as a form of proof, 238, Verrocchio,
Andreadel,anatomical
studies
240-50, 253, 288.

of, 86 and n. 2.

Sylvestris,Bernard,of Tours,37 n. 1 ; De Verworn,Max, 68.
mundi universitatesive megacos-miis
et Vesalius,Andreas, 61, 86, 89, 93, 105,
microcosmus,
17, 19, 20, 30, 32,36, 38.
130 ; De humani corporisfabrica, 92
Symbolum
Apostolicorum,
39 n. 1,platexvir.
n. 2, 121 fig. 20, 122.

Taylor,H. Osboru,TheMediaeval
Mind,

Vigevano,
Guidode,anatomical
drawings
in worksof, 87,platesxxxi, xxxii.

Techlenburg,
Countess
Annaof, 221.

Villiers,J. A. J. de,FamousMapsin the

Templars,the, chargesagainst,193,199.

Vincent,St., of Beauvais,
his treatmentof

23 nn. 3, 5.

Teleology,64, 66, 71-3, 75-7, 94, 105.
Tertullian,

216.

Villanova : seeArnald of Villanova.

British Museum,99 n. 4.
a witch, 191.

Theodoric,the monk,life of St. Hildegard Vinci,Leonardoda,anatomicalresearches
by, 4, 5, 7, 13, 14, 15n., 51.

Theophilus,
psychological
writingsof,114.
Thun,iu Alsace,witch-burningat, 208.

of, 86, 121, 122, 130; anatomical

sketches,
89,platesxxxv, xxxvui

Virchow,Rudolf,cited,13,60, 226n.

304

INDEX

Virmont,Countess
Annaof, 218.
Wille,Professor,
55n.
Vitalism,59-78; animism,61, 64, 65; Williamof Saliceto,
92,93,105.
biological definitions,59-61; crystals, Wilson,Rev.H. A., 55 n.

60; differentiation,
62; embryo,
62,63, Winds,relationof,to the elements,
25-7
69, 70 ; ' entelechy', 64, 75 ; germ,62,

63, 66, 69, 70, 74; heterogeneity,77 ;
homogeneity,65, 77; larva, 62, 63, 69 ;
mechanisms
andmechanicaltheories,64,

34.
Winternitz, DidtetischesSmdxcltreibcn
des
Maimonides,226 n. 3.
Wiseman,Cardinal, 178.

65, 67-70, 74-6 ; metabolism,
60, 65, Witchcraft and witch mania, 189-224;
68, 70, 76 ; metaphysicaltheory,66, 67,

bewitchmentof animals,193, 197,218,

76; mind separateandeternal,60,73;

220; burningsfor witchcraft,190,194,

morphaesthetic,64, 71 ; neo-vitalism,
68, 76; nutritive soul, the, 59, 60, 73,
74 ; organic autonomy,65 ; organism,
life of the, 59 ff.; perceptivesoul, the,
60, 73, 74 ; philosophicalobjections,68,
71-5; psychoid, 64, 65, 75; psychologicaltheory, 67, 68, 76 ; rational soul,
the, 60, 61, 67; scientific objections,

196,197,200,202-8,213,221; children
tortured andburnt, 200,201, 208 ; confessions,195, 197-200, 204, 205, 207,
209-13, 219, 220,223 ; ' delation ', 202;
denunciations,190, 192, 201, 202, 206,
209-13; executions,190, 194,195,206,
208 ; informers, 202 ; inquisitions (or
witch-trials), 192, 196, 197, 201-13;

68-71 ; special vital force, theory of, 66.

nature of the witch mania, 190, 191,

Vivo, Catello de, La Visionedi Alberico,
ristampata,tradotta e comparatacon la
Divina Commedia,21 n. 2.

Waldenses,
persecutionof, 192.
Waldsee,witch-burning at, 208.
Walsh, E. H. C., Tibetan Anatomical
System,44 n. 5.

199, 205: number of victims, 208;
oppositionof Dr. John Weyer to persecution for witchcraft, 189, 200, 207,
214-24 ; popular beliefs concerning

witchcraft and demonology, 190-3,
195-7, 199, 217; results of scientific
investigations,223 ; ' sabbat', the, 1959; sexual orgies, 190, 193, 196, 198,

Webb, C. C. J., 55 n.
199, 209, 211, 216; torture of victims,
Welch, Antonius, 197.
190, 192, 195, 200, 202-13 ; watertest,
AVendover, Eichard of: see Richardus
207, 219; witch-dances,196,197, 199,
Anglicus.
210, 211,216, 221 ; witch-hunters, 189,
Wesselich, Philip, of Knechtenstein, case
192, 195-8, 200, 201, 205-8, 214, 219,
of witchcraft, 218.
220; witch-ointments, 199, 216; witWestland, A. Mildred, transcription of the
nesses,202, 205, 209-12.
Anotliomia of Hieronymo Maufredi, 130- Withington, E. T.: Dr. John Weyer and
64; translation of selected passages,
the Witch Mania, 189-224.
106-25.
Wolsey, Cardinal, 174.
Westminster Abbey, miraculous cures at Worde, Wynkyn de, printer, 85 fig. 4.
the shrine of Edward the Confessor, 166.

Wrobel, J., cited, 19 n. 2, 37 n. 1, 38 n. 1.

Weyer, Dr. John, and the witch mania, Wiirzburg, witch-burningin the bishopric
189-224 ; De praestigiis daemonum et

incantationibusac venejiciis,215-22.
Wharton, duct of, 95.

of, 194, 195, 204, 208.

Wiistenfeld,H. F., Geschichte
d. arabischen
Aerzte, 227 and n. 1, 228 nn. 3, 5, 229.

Wiberg, J., Anatomy of the Brain in the
Worksof Galen and 'All 'Abbas, 113 Yorke, Sir Joseph,230.

n. 2.
Wicelius(Weitzel),Georgius,
8.

Wickersheimer, Ernest, Figures medico-

Ypres,Johnde,quotationfromtheaccount
hooksof, 170.

astroloyiques
desneuvieme,
dixieme
et Zeitschrift
der Morgenliindischen
Gesellschaft,226 n. 10.
medecine
astroloyique
dans
lesalmanacks
Zeitschrift
fiir kirchlicJte
Wissenscliaft
und
onziemesiecles,27 n. 2, 38 n. 3 ; La

popidaires
duA'A'e
siecle,
39n.2; L'Ana-

kirchliches
Leben,
5 n. 3.

la reineJeanne
deBourgogne,
87 n. 3.

platexxiv (6).

tomie
deGuido
deVigevano,
medecin
de Zelus
Dei,account
andillumination
of,54,

Wiesbaden
: see
Manuscripts.

Zerbis,
de:see
Gerbi,
Gabriele
de.

AU619 1983

PLEASE
CARDS

DO NOT

OR SLIPS

UNIVERSITY

REMOVE

FROM THIS

OF TORONTO

POCKE

LIBRAR

I

*#>V'

