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Part 1: On this Book






Chapter 1
The Author

Bernardino Baldi was born in Urbino on June 6, 1553. After studying an-
cient languages, he joined the group of scholars around the famous mathe-
matician Federico Commandino.! For many years Commandino had been
preparing editions of the most important works of ancient mathematicians,
translating them into Latin and providing them with textual commen-
taries. Baldi himself took part in this enterprise. In his Life of Com-
mandino he recalls: “when I was young and dedicated to these studies, I
drew many of these geometrical figures with great labor.”?> And again, in
the preface to his Ttalian translation of Hero’s® Automati (Automata) he
wrote:

Hero wrote Spiritali (Pneumatics) as well as these Automati,
and recently Federico Commandino translated Spiritali into
Latin and illustrated it with figures.* What Hero then wrote
concerning Semoventi (Automata), fallen into oblivion since
antiquity, was rescued and brought to light by me, at the sug-
gestion of Commandino.®

Baldi studied under Commandino from 1570 to 1575, though between
1573 and 1575 he also attended the University of Padua to study medicine.
But in Padua, as he himself states in one of his unpublished works, instead
of dedicating himself to medical studies he followed the lectures on philos-
ophy® and those on classical literature given by Emanuel Margunios” with
whom he became friends. He also attended lectures on mathematics given
by Pietro Catena,® though without much benefit, as he himself states in
his Cronica de’ matematici:
1Federico Commandino, 1509-1575.
2Baldi (1998, 518).
3Hero of Alexandria, first century CE.
4Commandino (1575).
5Baldi (1589, 9r).

6 Genio, overo la misteriosa peregrinatione, Serrai (2002, 174-175).

“Emanuel Margunios, 1549-1602.
8Pjetro Catena, 1501-1576.
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Pietro Catena (1573), Padua. He was giving lectures on math-
ematics during the time I was at the University of Padua, and
I attended his lectures on Aristotle’s Mechanics. He was old
and facetious so that his classroom was filled with people who
wanted to laugh rather than learn. He was not a man of great
learning, and published just a small and simple work on the
Sphere.”

Baldi’s most important work from that time was the Italian trans-
lation of Hero’s Automati, which he had already finished, as can be seen
from the dedication to the Venetian Giacomo Contarini:'°

When Federico Commandino was still alive, I translated from
the Greek text these two books of Hero’s Semoventi, thinking
of publishing it at the time Commandino himself published
Spiritali by the same ancient author. But other unexpected
business as well as Commandino’s sudden death forced me to
postpone the publication of the work.!!

Soon after Commandino’s death, Baldi began to collect material for
the composition of his work Vite de’ matematici (Lives of Mathemati-
cians), while continuing his study of mathematics under the guidance of
Guidobaldo del Monte.!? In 1580 he found a permanent position at the
court of Guastalla, where he was employed as a court mathematician by
Ferrante Gonzaga.'® The first biographer of Baldi, Fabrizio Scarloncino,'*
states that in 1582 Baldi wrote a commentary on the Mechanical Prob-
lems ascribed to Aristotle. This might have been the first draft of what
was later published in the Ezercitationes, which are presented here.'®

During the next period of his life, Baldi produced many literary works
as well as a series of studies on Vitruvius.!® About these works he wrote
in his Life of Vitruvius:

As to Scamilli impares,'” 1 wrote a little treatise where I re-
jected the opinions of all those who wrote about it before me;

9Baldi (1707, 135-136).

10Giacomo Contarini, 1536-1595.

1 Baldi (1589, segn.A2r).

12Guidobaldo del Monte, 1545-1607.
I3Ferrante 1T Gonzaga di Guastalla, 1563-1630.
14Nothing is known about Fabrizio Scarloncino.
15Baldi (1621, segn.):():(3v).

6Marcus Vitruvius Pollio, first century BCE.
17Baldi (1612b).
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but I do not say anything more, leaving judgement to those
who will read it. T also started another work on that author,
at the suggestion of Vespasiano Gonzaga Duke of Sabbioneta!®
since he was pleased to agree with me on the interpretation of
this author’s work. It was a Dittionario Vitruviano'® where all
the obscure terms contained in his Architectura were explained.
This I did with no great difficulty because since childhood I
have had a natural inclination for languages and other things.
I carried on this work up to the sixth book, but I could not
finish it because of my new employment; so I put it aside.

With the support of Ferrante Gonzaga, in 1586 Baldi was made Abbot
of Guastalla. This provoked a basic shift in focus from scientific topics to
the study of oriental languages and theological matters. In the following
year he began the composition of his Vite de’ matematici, starting with the
biography of Commandino. Occasionally, though, he resumed his study of
mathematics, for example, in the course of the further publication of part
of his own works, or when Guidobaldo del Monte’s son asked him to attend
to the publication of his late father’s unpublished writings. On November
3, 1608, Orazio del Monte?® wrote to Baldi:

Signor Pier Matteo Giordani?' is going to send me some short
treatises written by my father so that you can have a look at
them, since I am planning to publish these as well, as soon as
the printing of Astronomici Problemi?? is finished. Following
your thoughtful advice, I agree that it is better to first issue
these Problemi, and then Cochlea®® and other short treatises
left unpublished by my father.?4

But Baldi’s main interest had already turned to other literary fields, as
is evident from the works he wrote between 1592 and 1600. In 1596 Baldi
went to Rome where he was a guest of Cardinal Cinzio Aldobrandini until
the beginning of 1598.2° At the cardinal’s court he took up the study of
Arabic with Giovan Battista Raimondi,?® an accomplished mathematician

18Vespasiano Gonzaga di Sabbioneta, 1531-1591.
19Baldi (1612a).

20Q0razio del Monte, ca. 1570-1614.

21pjer Matteo Giordani, ca. 1556-1636.
22Guidobaldo del Monte (1609).

23Guidobaldo del Monte (1615).

24See Affo (1783, 222).

25Cinzio Aldobrandini Passeri, 1551-1610.
26Giovan Battista Raimondi, 1536-1614.
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and scholar of this language. In this period Baldi became interested in
works of Arabic authors, a new activity which resulted in the translation
of a large geographical work.

At the beginning of 1600 Baldi tried to publish some of his literary
works, but only some of these were published, in Pavia and in Parma.
In the meantime he became acquainted with Francesco Maria II Duke
of Urbino,?” who commissioned him to write a biography of Federico of
Montefeltro.?® The favor he had found with the Duke, and the problems
caused by his position as abbot, provoked him in 1609 to leave Guastalla
and take up employment at the Duke’s court. In his new position he
was charged with important tasks: in 1612, as ambassador of the Duke,
he traveled to Venice to attend the ceremony of the proclamation of the
new Doge. In those years some of his works were published in Germany,
including his two books on Vitruvius — thanks to the intervention of Marcus
Welser?? — and his translation of Hero’s Belopoeica, the last of his works
to be published while he was still alive.3Y During the last years of his life
Baldi wrote a biography of Guidobaldo I Duke of Urbino,3! who succeeded
Federico of Montefeltro, and dedicated all his efforts to the composition
of a massive geographical encyclopedia, which remained incomplete at the
time his death on October 10, 1617.

27Francesco Maria II della Rovere, 1549-1631.
28Federico da Montefeltro, 1422-1482.
29Marcus Welser, 1558-1614.

30Baldi (1616).

31Guidobaldo I da Montefeltro, 1472-1508.



Chapter 2
The Context

During the Renaissance many works from Greek and Roman antiquity
were recovered, studied, and expanded with commentaries. At first, this
process of acquisition and assimilation of the classical cultural heritage
concerned mainly the fields of literature, history and philosophy. Later,
in the sixteenth century, this process began to include works on scien-
tific and technical subjects as well. The study of ancient Greek texts in
the original language and their new translations directly into Latin — re-
placing the much criticized extant Arabic translations — as well as the
comparative study of different sources became one of the main activities
of mathematicians and astronomers.

In this general movement a number of ancient texts on mechanics were
also discovered and studied: the Mechanical Problems ascribed to Aristo-
tle; a work by Archimedes entitled On the Equilibrium of Planes, which
according to Baldi’s testimony was regarded by Guidobaldo as “the book
of Elements of the whole field of mechanics”! and which he published in
1588 under the title In duos Archimedis aequeponderantium libros Para-
phrasis; Pneumatics by Hero of Alexandria; and Book Eight of Pappus’
Mathematical Collections.? Among these works, it was the text ascribed to
Aristotle which received the greatest attention of the scholars: the studies
and commentaries of this work made during the Renaissance were essential
for the development of mechanics before Galileo and Descartes.?

In Mechanical Problems, which was generally considered to be a work
by Aristotle himself, though it is now thought to have been produced
within the Peripatetic School,* the author tried for the first time to base
the explanation of the working of ‘simple machines’ (such as the lever, the
windlass, the wedge and the pulley) on a single mathematical principle,

1Baldi (1887, 54-55), Guidobaldo del Monte (1588, 4).

2Pappus of Alexandria (1588).

3See Drake and Rose (1971); Micheli (1995).

4The text cannot be ascribed to Aristotle with any certainty, but for the purpose of
clarity, we will nevertheless quote him as its author since almost all Renaissance authors
agree on this attribution.
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and to solve a series of questions which are answered by referring to the
same mathematical model. The starting point of the whole treatise was the
astonishment caused by operations carried out by means of a lever, such
as the lifting of great weights which man was unable to move without that
instrument. But even greater astonishment was caused by the fact that,
by adding weight to weight, that is, by adding the weight of the lever to
the weight to be lifted, the whole thing could be moved more easily. This
fact seemed to challenge the obvious relation between the force needed to
move a certain body and its weight. In fact, experience clearly shows that
things ‘weighing less’ are easier to move than things ‘weighing more.

The author of Mechanical Problems moved on to formulate the prin-
ciple that could explain this remarkable fact: this principle is directly
related to the movement of the lever, so that the working of the simple
machines can be reduced to the properties of a circle. He also considers
it remarkable that the circle is made up of opposites, a fact that becomes
obvious when the circle is generated by a rotating line fixed at one end:

1. The circle is made by what is stationary, i.e., one end of the radius,
and by what is moving, i.e., the other parts of the radius that move
round and produce the surface of the circle.

2. The circle is concave inside the circumference, as well as convex
outside the circumference.

3. The rotating circle moves simultaneously in opposite directions, for
it moves simultaneously forwards and backwards.

4. The circle is made by the movement of a line drawn as a radius from
the center, but no two points on that line move at the same pace:
the point which is further from the fixed center moves more rapidly.

This idea of the circle differs remarkably from that which is contained
in Definition 15 and 16 of Book One of Euclid’s Elements. Here the figure
is already given, without any reference to its generation. In Mechanical
Problems, on the other hand, the whole argument seems to be based on
properties derived directly from the way in which the figure is produced:
it is traced not by means of a pair of compasses, but rather by means of a
line rotating around a fixed point at one end.

From the property of the circle, according to which points marked
on the rotating radius move at different speeds, the author of Mechanical
Problems explains why bodies placed on the radius at different distances
from the center each move at different speeds, increasing with their dis-
tance from the center. He regards the motion of the points on the radius as
composed of a natural downward motion along the vertical tangent, and a
lateral motion against nature toward the fixed center of the rotation, and
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shows that this lateral component of the motion increases the closer it is to
the center. This moving closer to the center was perceived as obstructing
the natural motion, which in consequence is slowed down.

Having thus explained why the point more distant from the center
moves more quickly than the point closer to it, though impelled by the
same force, the author of Mechanical Problems moves on to explain why
larger balances are more accurate than smaller ones: the extremity of
the balance scale must move at a greater speed, under the influence of
the same weight, the greater its distance is from the pivot upon which it
turns. Consequently in a larger balance the same weight makes a more
visible movement.

Many sixteenth-century authors studied the Mechanical Problems.
Some, such as Niccold Leonico Tomeo® and Alessandro Piccolomini,® trans-
lated this work from the original Greek into Latin and added brief linguis-
tic comments. Others, such as Girolamo Cardano” and Niccold Tartaglia,®
discussed only a few questions in detail: they examined the theory of the
balance presented by the author of the ancient text in light of the new
concepts and methods of demonstration introduced by the medieval sci-
ence of weights (scientia de ponderibus). Tomeo was one of the leading
scholars to study Aristotle’s works during the first decades of the sixteenth
century. After translating De parva naturalia, De motu animalium and
De incessu animalium, around 1525 he turned to the task of translating
the Mechanical Problems. His translation was so good that it replaced
a previous translation made in 1517 by the Venetian humanist Vittore
Fausto and became the text used by most of the commentators of Me-
chanical Problems from the mid-sixteenth to the mid-seventeenth century.
The first and second editions of this translation, published in Venice in
1525 and in Paris in 1530, were provided with a commentary which was
not reprinted in later editions.’

The text of Mechanical Problems is often so obscure and compact that
from early on it required explanatory notes and commentaries. Alessandro
Piccolomini chose to make it more accessible by publishing a paraphrase
of the work in 1547 in Rome: In mechanicas quaestiones Aristotelis, para-
phrasis paulo quidem plenior shows both his erudition in the use of avail-

5Niccold Leonico Tomeo, 1456-1531.
6 Alessandro Piccolomini, 1508-1578.
7Girolamo Cardano, 1501-1576.
8Niccold Tartaglia, ca. 1500-1557.
9Leonico Tomeo (1525, 1530).
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able manuscripts as well as his practical knowledge of the contemporary
mechanical technology.'°

Tomeo’s translation and Piccolomini’s paraphrase were the main chan-
nels through which the knowledge of the Mechanical Problems spread dur-
ing the sixteenth century. Baldi himself made use of both of these works
in his commentary. Other authors discussed only some of the questions of
the Aristotelian text and made important criticisms of the principles and
arguments presented in it.

Niccolo Tartaglia, in Book Seven of his Quesiti et inventioni diverse,
published in 1546, analyzes the general principles stated in Mechanical
Problems and argues that they were not adequate for the correct solution
to the problem of the equilibrium of the balance in the first two questions of
that work.!! Tartaglia’s criticism preluded a new approach to the problem
of the balance, which was developed in Book Eight of Quesiti et inventionsi
diverse on the basis of the concept of gravitas secundum situm formulated
in several writings ascribed to the medieval author Jordanus Nemorarius,
dating back to the thirteenth century.'?

A similar discussion of the Aristotelian text can be found in De subtil-
itate by Girolamo Cardano,'® who also favorably considered the medieval
science of weights. For Cardano, the study of the balance was part of a
general discussion on motion in connection with technical contrivances:
the analysis of the working of a machine was for him an important means
for understanding natural principles. It was within the context of a general
theory of motion and rest that Cardano studied heavy bodies in motion and
at rest in the balance and in other machines. Though he considered many
arguments in Mechanical Problems as inadequate and superseded by the
medieval science of weights and by Archimedes’ work, the Aristotelian text
exerted a remarkable influence on Cardano, and supplied a considerable
amount of topics for discussion in his Opus novum de proportionibus.'*

Compared to these approaches, Baldi’s Ezercitationes represent a dif-
ferent way of discussing the contents of Mechanical Problems: the Exerci-
tationes contain a systematic analysis of this work in light of Archimedean
mechanical principles such as the concept of center of gravity. In his dis-
cussion of the Aristotelian text, Baldi makes frequent use of Guidobaldo’s
Mechanicorum liber,*® which offers a new systematic theory of the simple

10Piccolomini (1547).

U Tartaglia (1546).

12Jordanus Nemorarius (1565).

13 Cardano (2004).

M Cardano (1570).

15Guidobaldo del Monte (1577, 1581).
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machines. In many important digressions from the text, Baldi extends his
study to include new mechanical problems similar to those presented in
the ancient work.

This new approach was made possible by the recovery and study of
Greek geometry and mechanics by Federico Commandino and Guidobaldo
del Monte. In the mid-sixteenth century Commandino started a systematic
program of Latin translation of works by great Greek mathematicians such
as Euclid, Archimedes, Apollonius and Pappus. These translations were
supplemented with important notes, but did not add anything new to the
original texts. In some cases, however, the lack of a textual tradition
resulted in the production of a new work. The most important example
is Liber de centro gravitatis solidorum, conceived as a reconstruction of a
lost ancient text containing a theory of the center of gravity presupposed
by some theorems in other works of Archimedes.'®

After this reconstruction Commandino did not continue with mechan-
ical topics, apart from his translation of Pappus’ Mathematical Collections,
which in Book Eight contains a summary of Hero’s Mechanics. But he did
not work on the main ancient text concerning the theory of the center of
gravity, i.e., Archimedes’ On the Equilibrium of Planes, which was not
included in his 1558 edition of Archimedes’ works.'” The task of studying
and commenting this text was left to the most famous of Commandino’s
pupils, Guidobaldo del Monte, who first used the law of the equilibrium
of the balance given in this text as the foundation of a rigorous theory
of the simple machines in Mechanicorum liber, and then expounded and
explained Archimedes’ work in the form of a paraphrase.'®

These works established the Archimedean method of dealing with
static problems as superior to those used in Mechanical Problems and in
the scientia de ponderibus. Though the tradition of the medieval science
of weights followed by Tartaglia and Cardano was sharply criticized by
Guidobaldo in the treatise on the balance inserted in Mechanicorum liber,
the Aristotelian work was still considered to be relevant to the study of
mechanical problems, and the principle of equilibrium formulated in this
work was regarded as true and fundamental, and simply in need of a better
explanation.

This explanation was given by Guidobaldo within the context of the
general development of mechanics described in the preface to Book One

16Commandino (1565).
17 Archimedes (1558).
8Guidobaldo del Monte (1588).
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of Paraphrasis,'® where Archimedes’ work is considered as laying the true
foundation of mechanical science, but at the same time as being closely
connected to the Aristotelian work. The general theoretical principle pre-
sented in Mechanical Problems needed to be specified by determining the
exact proportion between weights and distances in the lever. This idea
was clearly expressed by Baldi in his biography of Archimedes, included
in Vite de’ matematici:

Since Archimedes (as is probable and as Guidobaldo himself
guessed in the preface to Book One of On the Equilibrium of
Planes) regarded this Aristotelian work as based on solid prin-
ciples, but not very clearly explained, he wanted to make it
more explicit and more easily understandable by adding mathe-
matical demonstrations to physical principles. Aristotle solved
the problem concerning the reason why the longer the lever,
the easier it is to move the weight, by saying that this happens
because of the greater length on the side of the moving power;
this was true according to his principle, in which he supposed
that things which are at a greater distance from the center
move more easily and with greater force; the cause of which
he saw in the greater speed with which the larger circle moves
compared to the smaller circle. This cause is indeed true, but
lacks precision; for given a weight, a lever and a power, I do not
know how I should divide the lever at the point where it turns
so that the given power balances the given weight. Archimedes
accepted Aristotle’s principle but went further; he was not sat-
isfied with saying that the force would be greater on the longer
side of the lever, but he determined how much longer it should
be, that is, what proportion it should have with the shorter
side, so that the given power would balance the given weight.
[...] He established this with a brilliant demonstration in Book
One of On the Equilibrium of Planes, which, as Guidobaldo
pointed out, was the book of Elements of the whole field of
mechanics. In the preface of his paraphrase of Archimedes’
work, Guidobaldo showed that Archimedes had followed Aris-
totle entirely, as far as the principles were concerned, but to
them had added his own exquisite demonstrations.2°

19Guidobaldo del Monte (1588, 4).
20Baldi (1887, 54-55).
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This is the program of Baldi’s Fzxercitationes: to supply the Aris-
totelian Mechanical Problems with Archimedes’ principles and demonstra-
tions.






Chapter 3
The Book

Bernardino Baldi most probably began his study of ancient texts on me-
chanics when he was young. With Guidobaldo del Monte he continued the
mathematical studies he had started under the guidance of Commandino
and soon turned to study Archimedes’ and Pappus’ works. He produced a
new Latin translation of Pappus’ Book Eight of Mathematical Collections,
and then moved on to work on the Mechanical Problems.! Biographers of
Baldi, such as Affo and Crescimbeni, mention the titles of at least three
works on the Aristotelian text: Discorsi sopra le Meccaniche d’Aristotile,
Dissertationes in mechanica problemata Aristotelis,®> and Ezercitationes,
but unfortunately none of the manuscripts containing these works have
survived and the only available text is that of the 1621 edition of Ezerci-
tationes.?

It is likely that this work had already been written around 1582, but
it was taken up again in 1614* and eventually entrusted in 1615 to Adriaan
van Roomen so that he could have it printed in Germany.® Van Roomen’s
death on May 4 of the same year delayed the publication of Baldi’s work,
which was published only in 1621, four years after the death of its author
who had been unable to recover it. The text was full of misprints and

1This part of the introduction benefits from the Italian translation and commentaries
of Baldi’s Ezercitationes undertaken in Milan from 2006—2008 by a research team com-
prising Sergio Aprosio, Antonio Becchi, Adriano Carugo, Ferruccio Franco Repellini,
Enrico Gamba, Romano Gatto, Gianni Micheli and Elio Nenci. See Baldi (2010).
2Crescimbeni (2001, 120-122, 142), Affo (1783, 198).

3The manuscripts of Dissertationes and Exzercitationes were previously kept at the li-
brary of the Accademia Toscana di Scienze e Lettere La Colombaria, but were destroyed
during World War II. Some interesting notes on mechanics related to the topics dis-
cussed in Ezercitationes are extant (ms XIIL.F.25, 129r-136r) in the National Library
in Naples. They are now being studied by Antonio Becchi.

4In a letter addressed to Pier Matteo Giordani on November 17, 1614, Baldi wrote: “I
shall bring with me the original text of my work on mechanics so that we can look at
it together” (Oliveriana Library in Pesaro, Cod, 430, 59).

50n September 3, 1615 Baldi wrote to Johann Faber asking for his help in recovering
the work that had been sent to Germany. See Serrai (2002, 111-112, 142).
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incorrect figures, so as to require the addition of eight pages of errata
corrige, which are extant in only a few of the surviving copies.®
To give a clear idea of the contents of this important work of Renais-

sance mechanics, the various questions contained in it have been arranged
in groups according to similar topics. Some of these groupings appeared
as such in the original text; others have been formed in order to give a
clearer structure to the whole treatise. Since Baldi’s work has the form of
a commentary, it has been necessary to quote the questions as originally
stated in the ancient text.

The general principle: the figure of the circle.

The balance (Questions 1-2, 9-10, 20).

The lever (Questions 3, 21-22, 28).

The problems concerning sailing (Questions 4—7).

The easy movement of bodies with round shapes (Question §).

The simple machines: the axle in a wheel, the pulley and the wedge

(Questions 11, 18, 17-18).

The sling (Question 12).

The breaking and deformation of materials: pieces of wood and pebbles

(Questions 14-16).

The force of percussion (Question 19).

The composition of motions (Questions 23-24).

The construction of beds (Question 25).

The placement of weights carried on the shoulders (Questions 26-27, 29).

The rising from a sitting position (Question 30).

Problems concerning motion (Questions 31-34).

The motion of bodies in eddying water (Question 35).

3.1 The General Principle: The Figure of the Circle

Baldi criticizes some of the main principles of Aristotelian mechanics, that
is, those concerning the ‘marvellous’ peculiarities of the circle, and shows
that they are not based on the combination of opposites with each other.
Following Archimedes he considers the entire mechanical science as based
on the theory of the center of gravity, of which he gives a definition dif-
ferent from those given by Pappus and Commandino.” In his definition
he specifies that the center of gravity of a body “is a point placed inside
or outside its magnitude.”® He shows that in the case of arches, which

6Becchi (2009).
"Pappus of Alexandria (1588, 306v), Commandino (1565, 1r/v).
8See the figure in Baldi (1621, 3).
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are discussed in Question 16, the center of gravity is indeed placed in the
outside space enclosed by the object and not inside the shape of the ob-
ject. Within the discussion of the principles of the circle, Baldi was the
first to determine the exact ratio in the composition of motions resulting
in a circular motion. When Baldi discusses the reason why, according to
Aristotle, the weight of the lever added to the weight to be moved makes
the action of the moving power easier, he points out that this is true only
in the case of the type of lever considered in the text, that is, a lever in
which the fulcrum is placed between the weight and the moving power.

3.2 The Balance: Questions 1-2, 9-10 and 20

The first question, which asks why larger balances are more accurate than
smaller ones, was presented by the author of Mechanical Problems in order
to give an example of the fourth peculiarity of the circle, that is, that
the points on the diameter describing the circle move more quickly the
more distant they are from the center. This peculiarity of the circle is
only stated, but not demonstrated in the Aristotelian text. Baldi gives
a rigorous geometrical demonstration of this using the example of the
astrolabe, which is more precise the greater its radius.’

In the second question it is asked why, if the support of a balance
is fixed from above, does the balance revert back to its original position
of equilibrium after the beam has inclined and the weight is removed; on
the other hand, if the support is placed below the beam after it has been
inclined, why does it not return to its original position. Baldi points out
that the possible cases are not two, but three, according to the support
being placed above the beam, below it or at its center of gravity.'® He then
explains, on the basis of the theory of the center of gravity, the different
ways in which the three types of balance behave and adds some interesting
theorems concerning their different sensitivities. He discusses the situation
of equilibrium of different bodies, such as the sarissa or long lance and the
spinning top, as well as the wonderful case of the equilibrium of a little
cardboard figure representing a tightrope-walker holding as a balancing
pole a wire with two little lead spheres fixed at either end. Finally he
gives an explanation for the great power of the battering ram.

9The assumption that larger balances are more accurate than smaller ones had already
been criticized by Tartaglia in Book Seven of his Quesiti et inventioni diverse, 1546.
10This fact had already been remarked by Tartaglia, who in Book Eight of his Quesiti
et inventioni diverse explains the equilibrium of a balance with its support at the center
of gravity on the basis of the principles of the medieval science of weights.
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The ninth question can be connected with a question discussed at the
beginning of this work. It asks: “why can weights be raised more easily by
means of larger pulleys than by smaller ones?” The explanation given is
that pulleys with greater diameters work like balances with longer arms:
in both cases things are moved and raised more easily and more quickly
by means of greater diameters, which at the same time describe greater
circles. Baldi agrees with the idea to relate the pulleys to the balance,
but disagrees with the other aspects of the explanation. Referring to a
proposition in Guidobaldo’s Mechanicorum liber,'" he points out that ease
of motion is contrary to the speed (with which it is done), that is, in
modern terms, in machines the product of the force and the distance is
constant. However, Baldi agrees with Aristotle that in practice pulleys
with larger diameters work better. This is due to the ratio between the
diameter of the pulley and the diameter of the axis: the greater this ratio,
the easier the motion. The friction between the axis and the wheel of the
pulley is also to be considered: such friction is more easily overcome by
pulleys with larger wheels.

In the second part of his commentary to this question, Baldi discusses
a topic so far ignored, that is, the case of wheels turned by a crank operated
by hand or by foot. As with the lever, here as well the greater the ratio
between the crank arm and the radius of the wheel axe, the easier the
movement. There are two types of crank: those moved by hand with a
straight arm, and those moved by foot with a bent arm. Referring to
the example of the knife-grinder and his grindstone, Baldi asks why the
grindstone moved by foot is fitted with a bent arm: he points out that,
in modern terms, the bending of the arm helps to overcome the upper
dead point. Finally, he examines two wheels of equal dimensions but of
different weights turning on equal axes: he asks why the lighter wheel is
moved more easily, but stops earlier. The reason given is that the heavier
wheel at the beginning has greater resistance to the impressed force, but
afterwards retains it for a longer time.

Question 10 asks: “why is a balance moved more easily when it is
without a weight than when it has one?” Here the author of Mechanical
Problems introduces an idea that later in the seventeenth century would
be treated with the help of the concept of inertia. He asks why a bal-
ance with a lighter arm is more easily moved than one with a heavier
arm. The reason given is that a heavier weight is more difficult to move,
not only in the opposite direction, but also when it is at an angle. The
Aristotelian explanation is considered insufficient by Baldi, who points

1 Guidobaldo del Monte (1577, 105v).
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out that the argument is in contrast to the experience of adding a given
weight to two balances which are in equilibrium with different weights.
In the Aristotelian work, the question was raised not only in connection
with balances, but also in relation to wheels and other similar bodies. The
Latin text presented by Baldi ought to be corrected by checking Tomeo’s
translation.!'?

Textual problems also occur in Question 20 concerning the steelyard,
where a whole line of the original text is missing.!®> The steelyard is a
balance with unequal arms: the body to be weighed is suspended from the
shorter arm and a counterpoise can be moved along the longer arm until
equilibrium is reached. The author asks why a steelyard can weigh heavy
pieces of meat with a small weight. The answer given by the author is
that the steelyard can be considered as both balance and lever at the same
time, and be reduced to the figure of the circle. Baldi has no objections
to the reduction of the steelyard to the lever and simply points out that
in theory this instrument can be used in two different ways: either by
keeping the fulcrum fixed and making the counterpoise slide to a different
position, or by keeping the counterpoise fixed and changing the position
of the fulcrum. But he warns that in practice the steelyard is used in the
first way.

3.3 The Lever: Questions 3, 21-22, 28

Recalling what has been said at the beginning of the work, Question 3
asks why small forces can move heavy weights by means of a lever. The
Aristotelian solution consists in making the lever equivalent to the beam
of a balance with its support placed below and stating that the greater
the distance of the power from the fulcrum, the more easily the weight
can be moved because, under the impulse of the same weight, the greater
the radius is from the center, the more rapidly it moves. Baldi, however,
rejects the idea that speed can be considered as the cause for the working of
the lever because it was inconceivable for him to explain the equilibrium of
the balance by referring to motion. The Aristotelian distinction between
‘actually’ (actu) and ‘potentially’ (potentie) did not allow something at
rest to be considered as ‘potentially’ in motion. The true explanation,
according to Baldi, had been given by Archimedes in Proposition 6 of
Book One of his work On the Equilibrium of Planes, though it would be
necessary to indicate the cause of the inverse proportion stated in that

2eonico Tomeo (1530, 37).
13Leonico Tomeo (1530, 41).
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proposition. For Baldi, the ultimate justification for the Archimedean law
of the lever is the ‘equality of status’ resulting from placing equal powers
at the ends of a straight line in a given position.

As to the working of the dental forceps and nutcrackers analyzed
in Questions 21 and 22, both instruments were regarded by the ancient
author as formed by two levers working in opposite directions, having the
point of junction as the fulcrum. Baldi follows here the explanation of
Piccolomini.'*

In Question 28 the author analyzes the working of the swing-beam
(shaduf) used to draw water from a well, but without relating the struc-
ture of this machine to the lever.'® He points out that the operation
normally occurs in two stages and that the empty bucket can easily be let
down whereas it is difficult to draw it up when it is full. The disadvantage
of letting it down more slowly with the help of this machine is balanced
by the advantage of reducing its weight when drawing it up: this result is
produced by a stone attached to the end of the swing-beam. Piccolomini
and other authors after him felt the need to give a true mechanical ex-
planation of the working of this machine, showing that it is based on the
principle of the lever.'® To this explanation, Baldi added the remark that
one also has to take into account the weight of the body of the man who
lets down the empty bucket by lifting the loaded end of the beam.

3.4 Problems Concerning Sailing: Questions 4—7

In Question 4, the author asks why the rowers placed mid-ship are those
who mostly move it. This is explained by considering the oar as acting
like a lever where the thole pin is the fulcrum, because it is fixed, the
sea is the weight, and the sailor is the force that moves the lever. The
explanation is again based on the principle of the lever: in proportion to
the increasing distance of the moving force from the fulcrum, the weight
will move more. Baldi points out, however, that the fulcrum is not actually
the thole pin, but the sea, whereas the ship is the weight placed at the
thole pin, that is, between the power and the fulcrum. This is the kind
of lever discussed by Guidobaldo in Proposition 2 of his treatise De vecte
contained in Mechanicorum liber:'” here the weight is placed between the

HMPiccolomini (1547, 451/v).

15This machine is made of a long beam pivoting on top of another beam vertically
driven into the ground: the bucket hangs from one end of the pivoting beam, whereas
a load or stone is attached to the other.

16Piccolomini (1547, 61r/v).

17Guidobaldo del Monte (1577, 39r—40v).
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fulcrum and the power, and the ratio of the power to the weight is the same
as that of the distance of the weight from the fulcrum to the distance of
the power from the fulcrum. However, Baldi points out that Aristotle’s
argument would be conclusive if the ship were kept still by some hindrance:
in this case the oar would move in the way described in the text, that is,
the fulcrum would be placed at the thole pin and the weight would be the
sea. Baldi argues moreover that it would be more correct to say that the
rowers move the ship ‘more easily’ rather than ‘mostly’!8

The following Question 5 asks why the rudder, which is small and
at the end of the vessel, has such great power that the large mass of the
ship can be moved by a small tiller and by the strength of one single man
exerting just a small effort. The answer given is that the rudder is a lever,
the sea the weight and the helmsman the moving power. The rudder works
differently from the oar because it does not strike the sea at right angles
to its length, and it does not drive the ship forward, but turns it while it
moves, receiving the sea at an angle. It is placed at the end and not in the
middle of the ship because a moved body can move most easily when the
moving power acts from the end. Baldi criticizes the relation between the
movement of the oar and that of the rudder as established by the author of
Mechanical Problems, who applies to the rudder the same argument used
for the oar, putting the rowlock at the middle of the oar and considering
the rowlock as moving along the oar. Baldi prefers to consider the sea as
the fulcrum, and the rowlock or the hinge on which the rudder pivots as
the weight. This explains why, when the ship is motionless, the rudder
has no effect on the ship’s movements to the left or to the right, whereas
its effect is great when the ship is moving, because the movement of the
ship at an angle is caused by the very movement of the sea which presses
against the blade. The rudder works effectively only if it is positioned at
an angle and the ship is moving.

To make his point clear Baldi resorts to his personal observation of
the way in which boatmen transport goods and people from one bank of
a large river to the other. He describes the case of two pontoons joined by
means of a plank, with the rudder placed between the two sterns, and the
pontoons tied to a rope fixed to one of the banks. If the rudder is turned
at an angle, its blade is pushed by the flowing water and drags the boat
to the other bank. It is clear that the cause of this movement is not just
the percussion of the water against the blade of the rudder, as Aristotle
thought, but the pressure exerted by the flowing water upon the blade.
The same explanation can be given for the sails of windmills which, by

18Baldi (1621, 41).
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receiving wind at an angle, move the grindstones, and for the tails of birds
and fish, which also function like rudders.
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Figure 3.1: Pontoon, Baldi (1621), 48

Question 6 asks why it is that the higher its yard-arm, the faster a
ship moves, even though the sails and the wind are the same. The author
of Mechanical Problems answers that this is because the mast acts as a
lever and the fulcrum is where the mast is fixed, whereas the ship is the
weight and the wind in the sails is the moving power. Baldi points out
that, though it is true that the higher its yard-arm, the faster a ship moves,
this causes at the same time a rising of the stern and a sinking of the prow.
In fact, the kind of lever to be considered here is the bent lever, similar
to that which operates in a pair of tongs for extracting nails, where the
fulcrum is the joint. The mast of a ship, when bent by the wind, shifts
and raises the weight of the ship. Since it is a bent lever, the power of
the wind acting on the yard-arm is to the distance from the fulcrum as
the distance from the fulcrum is to the weight of the ship. The center of
gravity of the ship is placed toward the prow because of the arrangement
of the cargo. As a consequence, the smaller the ratio between the two sides
of the lever and the larger the weight, the less the power will prevail in
raising the weight.

Question 7 asks why it is that when the sailors wish to sail before the
wind, even if the wind is not blowing from the stern, they reef the sail



3. The Book 23

in the direction of the helmsman and slacken the part of the sail toward
the bows. The explanation given is that this happens because the rudder
cannot act against the wind when it is strong, but it can when the wind
is so light that they can catch it. Thus, the wind carries the ship forward,
but the rudder forces it to blow from the stern, acting against the sea as
a lever.

Baldi explains this short and obscure text by resorting to Piccolomini’s
commentary, where this case is reduced to that of a lever in which the wind
is the weight, the rudder is the power, and the fulcrum is placed not at the
middle of the ship, but toward the prow.'® Baldi however points out that
this explanation raises the objection that the fulcrum should be steady,
whereas here it is moving.

3.5 The Easy Movement of Bodies with Round Shapes:
Question 8

In connection with the principle stated at the beginning of the work, Ques-
tion 8 asks why round figures are the easiest to move. This problem gives
Baldi the opportunity to make the first large digression. Aristotle distin-
guishes between three different types of circular motion: the motion of a
circle on a plane, the motion of a circle around a fixed horizontal pivot,
and the motion of a circle around a fixed vertical pivot. Baldi examines the
following cases: the motion of a circle and an ellipse on a horizontal plane,
the motion of a circle on an inclined plane, the impact of a wheel against
an obstacle, and the motion on the bend of two wheels having the same
axle. Then he discusses the problem of the motion of a cylinder and of a
cone on a horizontal plane. The digression ends with an analysis of Aris-
totle’s third type of rotating motion, that is, the motion of a circle around
a vertical pivot. Baldi includes the case in which the axis of rotation is at
an angle with the vertical line.

These cases are discussed in detail as follows: a circle or a sphere is at
rest on a horizontal plane for the same reason that explains the equilibrium
of a balance with equal arms loaded with equal weights. In a circle or
sphere, the equal weights are the two equal parts of the figure on the right
and on the left of the point of the plane on which they are standing and
which acts as a fulcrum. Baldi makes the important observation that the
motion on the horizontal plane is easiest because the center of gravity is
neither raised in relation to the plane, nor with respect to the center of the
earth. In the case of figures which are not circular, such as the ellipse, the

9Pjiccolomini (1547, 29r).
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center of gravity is raised and lowered during the motion on the horizontal
plane. Furthermore, the effort made to push an ellipse forward is not
constant, but changes constantly because the center of gravity goes up
and down in varying ways. This happens also in the case of figures with
sides such as polygons. In the case of the motion of a circle or sphere on
an inclined plane, Baldi points out that the vertical line passing through
the center of gravity of the figure does not go through the point of the
plane on which the figure is placed, but further down, so that the figure
is no longer supported by the plane, but rolls down the plane. In this
case the two sides of the figure on the right and on the left of the point
at which it touches the plane are not symmetrical. Baldi then shows that
the equilibrium of a circle or sphere on an inclined plane is determined by
the type of lever on which the weight of the figure, which is concentrated
in the center of gravity, is placed between the fulcrum and the power that
keeps the circle or sphere in equilibrium. He also shows that the smaller
the angle of inclination of the plane, the less power is needed to keep the
equilibrium. Baldi also mentions Pappus’ Proposition 9 of Book Eight,
which deals with the problem of determining the power needed to pull a
weight up an inclined plane, but he does not discuss it since it was based
on different hypotheses and arguments.?°

Baldi questions why wheels with a larger diameter overcome an ob-
stacle more easily than wheels with a shorter diameter. He presents two
solutions to the problem, one based on the displacement of the center of
gravity, the other on the law of the lever. The first solution shows that in
overcoming the obstacle, the center of gravity of the two wheels are both
raised to the same height, which is that of the obstacle; but the center
of gravity of the larger wheel moves through a greater distance to reach
the same height, so that the centers of gravity of the two wheels actually
move on two different inclined planes, which have the same height but a
different inclination. The second solution to the same problem shows that
the two wheels can be considered as two levers of the second type, in which
the weight is placed between the fulcrum and the power: the lever corre-
sponding to the larger wheel needs less power than the lever corresponding
to the smaller wheel.

Baldi then discusses the problem concerning the motion of two wheels
with the same axle: when they turn, both wheels describe two concentric
circular paths and the external wheel describes the circumference with a
greater diameter, whereas the internal wheel could even remain at rest
when it is at the center of the rotation. Baldi goes on to analyze the

20Pappus of Alexandria (1588, 313r).
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motion of a cylinder which rolls on a horizontal plane: if the bases of the
cylinder are perpendicular to the axis, the cylinder moves in a straight
line and describes two parallel lines; if the bases of the cylinder are not
perpendicular to the axis and therefore elliptical, the lines described by
the cylinder are still parallel, but curved rather than straight. Considering
then the motion of a cone placed on a horizontal plane, Baldi shows that
when the vertex remains in the same place, the lines traced by the points
touching the plane are concentric circles. When the base of the cone is not
perpendicular to the axis, Baldi wrongly believes that the line traced by
the motion of the cone is an ellipsis.

Lastly, Baldi considers the case of a rotating motion around a vertical
axis, such as the motion of a potter’s lathe or the motion of a top. In
this kind of motion the center of gravity remains still so that a small force
is needed to start the motion and to keep it going, whereas the motion
continues for a long time after the force has ceased to act. Baldi also points
out that in this kind of motion the axis of rotation keeps its position unless
an external cause interferes. Even when the axis of rotation is at an angle
with the vertical line, it retains this position because the center of gravity
moves neither up nor down. When the center of gravity is not on the axis
of symmetry of a circular figure, during rotation it would not be at rest but
would also be rotating and would move up and down: since the movement
of the center of gravity upward is a violent motion, it would quickly stop.

3.6 The Simple Machines. The Axle in the Wheel, the Pulley
and the Wedge: Questions 11, 13, 17-18

Though in the text of Mechanical Problems there is no mention of the axle
in the wheel, Baldi discusses the properties of this machine in Question 13.
By the end of his commentary on Question 11, he already briefly mentions
an important aspect of the working of this machine. There the question
was why heavy bodies are more easily carried on rollers than on chariots,
though the latter have larger wheels than the former. Baldi agrees with
Aristotle that the cause was the lack of friction in the case of rollers,
whereas in the case of chariots there is the axle against which the wheels
rub. He then adds that enormous weights are most effectively moved by
means of rollers if levers are fixed to them, though in this case the resulting
motion will be very slow. The slowness is compensated, however, by the
ease in moving heavy loads. He gives a geometrical demonstration of this,
but without relating it to the theory of the axle in the wheel. But in
Question 13, he refers directly to this theory. In this question it is asked:
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why are the longer bars (collopes) more easy to move round a
spindle (iugum) than smaller ones; and likewise why are less
bulky windlasses (suculae) more easily moved than thicker ones
by the same force??!

Aristotle teaches that this is possible because both the spindle and
the windlass are at the center, whereas the length of the bars sticking out
from them represents the distance from the center, which is the radius.
Now the radii of greater circles move more quickly and a greater distance
is traversed by effect of the same force than the radii of smaller circles. In
the case of less bulky windlasses, given an equal length of the bars, the
part outside the wood is greater. After giving a geometrical demonstration
of Aristotle’s argument, Baldi explains the etymology of the Latin word
sucula, meaning windlass, and adds that this was called axle in the wheel
(axis in peritrochio) by the ancient writers on mechanics.?> Among the
modern authors, Baldi mentions Guidobaldo del Monte who discusses this
mechanical power in his Mechanicorum liber, where the functioning of this
machine is explained on the basis of the principle of the lever.?3

Question 17 asks: “why are great weights split by a small wedge,
and why is great pressure exerted by it?” Aristotle and more recently
Guidobaldo tried to reduce the wedge to the lever.2* Baldi declares that
in order to find the true solution, he will not follow their opinion. But first
he illustrates Aristotle’s solution, showing that it is false and unworthy of
such a great philosopher. He then mentions Guidobaldo’s solution, which
is certainly very clever but, in his opinion, presents a difficulty: he wrongly
compares the wedge to an inclined plane. Baldi points out that when an
inclined plane is reduced to the lever, the fulcrum is fixed, whereas in the
case of the wedge reduced to the lever, the fulcrum continuously changes
position.

Considering these difficult aspects of the problem, Baldi tries to ex-
plain the strength exerted by the wedge from a different point of view. He
distinguishes two types of wedges: those that can be reduced to the nature
of the line, and those that can be reduced to the nature of the surface.
The former are shaped like lines ending in a point, such as needles, nails or
daggers; the latter are made of two surfaces ending in a cutting line, such
as knives, swords or axes. Baldi adds that wedges operate in two ways:
either they are driven by a hammer, like axes, or they penetrate under the

21Baldi (1621, 89).

22Pappus of Alexandria (1588, 329v—330v).
23Guidobaldo del Monte (1577, 106r/v).
24Guidobaldo del Monte (1588, 112v-113v).
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action of a push and under pressure, such as swords, daggers, chisels and
awls, etc.

At the end of this chapter, Baldi analyzes the action of the lever in
the act of splitting a thing with a wedge by considering the thing that
is being split rather than the wedge itself. He shows that the fulcrum is
continuously changing position so that the splitting becomes easier and
easier. As a last case he analyzes the action of splitting a thing by means
of a chisel used as a lever shaped like a wedge: the larger the ratio between
the part of the chisel outside the split and the part inside it, the easier it
is to split the thing.

The topics discussed in Question 18 are systems of pulleys and the
ratio between power used and weight lifted. Baldi begins by quoting Aris-
totle’s opinion according to which the greater the number of pulleys, the
easier it is to lift weights. He corrects the way in which Aristotle had
reduced the pulley to the lever and points out that the pulley is a lever
with equal arms, which can be further reduced to a balance. On this ba-
sis, he rejects the Aristotelian statement that by augmenting the number
of pulleys it would be easier to lift weights and shows that in a system
of five pulleys the power applied is equal to the weight lifted. This is a
system where the rope tied to the weight passes over fixed pulleys.?’ In
this system the force of the weight is not reduced, but power and weight
are equal. Then Baldi argues that in a fixed pulley, power and weight are
equal, whereas in a mobile pulley the power needed is half the weight. He
shows how this principle works in a system of four pulleys by reducing it
to four levers with equal arms, and calculates that a weight of 1000 librae
is reduced 16 times so that the power needed to hold it would be a weight
of 62.5 librae.26

3.7 The Sling: Question 12

The general problem of the motion of projectiles is discussed in Questions
32-34, whereas in Question 12 it is asked: “why are missiles thrown by a
sling at a greater distance than those thrown by a hand?” Aristotle solves
the question by saying:

perhaps this happens because the thrower hurls the missile
which is already moved by the sling, since he throws it after
swinging the sling round in a circle; but when projected from

25Baldi (1621, 123).
26Baldi (1621, 126).
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the hand it starts from rest. For everything is moved more
easily when it is already set in motion than when it is at rest.

He adds moreover:

can it perhaps also be because in the case of the sling the hand
becomes the center, and the sling the radius of the circular
motion? Thus, the greater the radius, the faster the move-
ment. But the circular movement made by throwing by hand
is smaller than that made by the sling.?”

Baldi approves Aristotle’s solution, but adds more precisely that when
the missile is thrown by the sling, the center of the circular motion is not
the hand, but rather that part of the arm that is joined to the shoulder.
He is also surprised that Aristotle did not notice that the thrower, in the
very act of hurling, slowly rotates the sling around his head. He also adds
that the speed of the missile is not acquired by just the rotation of the
sling, but by the impetus generated in the very act of throwing the missile.

3.8 The Breaking and Deformation of Materials. Pieces of
Wood and Pebbles: Questions 14-16

In Question 14 it is asked why the same piece of wood held at equal
distances from the knee is more easily broken if one holds it far away
from the knee than if one holds it quite close to it. The problem of the
resistance to the breaking of a piece of wood is first discussed according
to the law of the straight lever: the breaking depends on the greater or
shorter distance of the point of application of the power from the fulcrum.
To this obvious explanation Baldi adds another one, based on the law of
the bent lever: one arm of the lever corresponds to the length of the piece
of wood, the other arm to its thickness. This explains the importance of
the ratio between the length and the thickness of a piece of wood in order
to assess its resistance to breaking.?®

Question 15 is the only one which is similar to a problem discussed in
another work ascribed to Aristotle. Earlier, in Problemata (XXII, 36), it
was asked why stones on the seashore become rounded. There, the answer
does not refer to the circular figure. The explanation given by the author
is based on the concept that the further an object is from the center,
the more rapidly it moves. As a consequence, the parts further from the

27Baldi (1621, 88).
28For a discussion of Questions 14 and 16, see Becchi (2004) and Valleriani (2009).
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middle must be worn down and become rounded. Baldi points out that
if it were a question of distance, the larger stones should be rounder than
the smaller ones. But this is not the case. The problem is to be related
to the natural brittleness of sharp edges and protuberances, which break
easily so that the stones become smooth and rounded. As examples of the
fragility of small projecting parts, he mentions the protruding parts of a
statue (ears, nose, fingers, hands, feet), which can easily be broken, and
the round shape of towers as well.2°

Question 16 contains an important digression concerning the resis-
tance of timbers and stone arches: Baldi’s treatment of this subject is
beyond comparison to previous studies of the matter. The Aristotelian
text asks why pieces of timber are weaker and bend more easily the longer
they are. After quoting the explanation of the author (based on a reason-
ing already described in the comment to Question 14), Baldi engages in
a detailed analysis of the resistance of a rod (resistance of different ma-
terials such as glass, wood, steel) and of the different ways in which the
breaking power operates (along the axis, as in the case of a column; or
in a slanting or perpendicular direction). His analysis of the resistance
to breaking is based on the law of the lever (which is already used in the
comment to Question 14) and on the idea that in the case of the bending
of a rod a rarefaction or condensation of matters occurs. Baldi is aware
of the importance of this analysis for the art of building and devotes the
rest of his commentary to a discussion of the way in which the principles
of mechanics can be applied to the practical knowledge of architecture: he
analyzes the resistance of floors, trusses, flat arches and vaults. By relating
the resistance of a timber to static problems of more complex structures,
Baldi aims to “make architects more prudent.”39

3.9 The Force of Percussion: Question 19

In Question 19 the author asks:

why, if one places a large axe on a block of wood and adds a
large weight on top of it, does the axe not cut the wood to any
extent; whereas if one strikes the wood after raising the axe,
he splits it, even if the axe weighs much less than the weight
that is placed on it and presses down on it?

He solves the question by saying:

29Vitruvius (1567, 32).
30See Becchi (2004).
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it is because everything is produced by motion, and a heavy
object acquires more motion due to its weight when it is moving
than when it is at rest. When the weight lies on the wood, it
does not move by effect of the motion, which is inherent to it by
nature; but when it is already in motion, it is moved by effect
of both this inherent motion and the motion of the striker.3!

According to Baldi, what Aristotle has said up to here is brilliant; but
what the philosopher adds concerning the operation of the axe acting like
a wedge is refuted by him in Question 17. For Baldi the discussion of the
effect of a blow with an axe must refer to the nature of falling bodies and of
projectiles. He considers the example of a balance which is in equilibrium
because it has equal heavy bodies lying on its scales: if other equal heavy
bodies are added on both sides, the balance remains in equilibrium; but
if one of these additional heavy bodies is dropped on one scale, this will
cause it to go down. In the heavy body that is dropped there are two
weights: one is its natural weight; the other is the weight that it acquires
owing to this motion. If the additional heavy body were not just dropped,
but thrown down, to its natural weight and to the weight acquired owing
to its natural motion a third weight would be added, that is, the weight
produced by the violence with which it is thrown.

Baldi then analyzes the circular motion of the axe during the act
of striking, and the different weights that are produced in the different
subsequent stages of that motion. Afterwards he points out the difference
between splitting a piece of wood by striking it with an axe and splitting
it by means of a wedge struck by a hammer. Finally, he discusses a “most
beautiful question” (pulcherrima quaestio), that is, whether a blow from
a sword is more effective near the tip or in the middle or near the hilt.

3.10 The Composition of Motions: Questions 23—24

At the beginning of Mechanical Problems Aristotle discusses the question
of how two motions can produce a circular motion, and points out that
this mixed motion can only be the result of two motions not having a
constant ratio. He had previously shown that the composition of two
motions having a constant ratio results in a diagonal of the figure generated
by them. These arguments must have stimulated the author to reflect on
the apparent paradoxes of mixed motions, which were later discussed in
Questions 23 and 24. Before discussing Question 23, Baldi points out that

31Baldi (1621, 128-129).
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this offers a splendid consideration concerning mixed motions, which were
well known to the ancient authors on mechanics, as were curves such as
spirals, helixes, cissoids, conchoids, etc., which they used to find the two
mean proportionals (the duplication of the cube) and the squaring of the
circle. The long text of the question reads:

why is it that in a rhombus, if the two extreme points move
in two movements, they do not each pass through an equal
straight line, but one passes through a much longer line than
the other? In other words, why does the point that moves
along the side pass through a distance less than the side? For
one point goes through the diagonal, the other through the side
which is longer, though the latter moves with one motion, and
the other with two.32

How can the paradox be solved in which two points, which move with
simple motions at equal speed, move through different distances? Aristotle
concludes that one of the points moves with two motions, both of which
are downward, whereas the other point moves with two motions, of which
one is upward and the other downward; therefore the motion of the first
point is faster and moves through a longer distance.

This solution seems not only to be true, but also marvellous and
worthy of Aristotle. Baldi, however, shows that this is wrong and suggests
another way of solving the paradox. In any parallelogram, including the
rhombus, mixed motions, if they have the same proportion, are made
along the diagonal. But the proportion between diagonals and sides is
always changing, and therefore the proportions between the simple motions
along the sides and the mixed motions along the diagonals will also always
be changing. For instance, in the rhombus the mixed motions along the
diagonals are not equal: the one along the greater diagonal is faster, and
the one along the smaller diagonal is slower. Likewise, the simple motions
of points along the sides are not equal to the motions along the diagonal.

Question 24 is one of the best known of the Mechanical Problems.
Here it is asked: “why is it that a greater circle revolves along a line of
the same length as a smaller circle when they are fixed around the same
center?” When they revolve separately, then the lengths of the lines along
which each of them revolves in turn are in the same ratio as their respective
sizes. Since the geometrical figure used by Aristotle is somewhat obscure,
Baldi proposes to demonstrate the same conclusion by using a clearer

32Baldi (1621, 140).
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figure. Aristotle then explains the cause of such an amazing effect, after
rejecting the opinion of those who think that the larger circle, when it is
carried forward by the smaller circle, moves more slowly because it stops
intermittently, whereas when the smaller circle is carried by the larger, it
skips some space, so that the distances covered by the larger and by the
smaller are the same. Before starting his demonstration, Aristotle assumes
the following principles:

the same and equal force moves one mass more slowly and
another more rapidly; if a body, which has a natural movement
of its own, moves together with a body which has no natural
movement of its own, it will move more slowly than if it moved
by itself; but it will move more quickly if it moves without the
other.?3

Suppose that there are two bodies, one light, which has a natural
movement upward, and the other one heavy, which has a natural movement
downward. If the light body were linked together with the heavy one, it
would be more difficult for it to move upward and it would move more
slowly than if it moved detached from the heavy body.

Moreover, that which is moved not by its own movement, but
by the movement of another body, must be moved just as far
as the mover moves it. Therefore if the smaller circle is moved
not by its own movement, but by the movement of the larger
circle, it will cover a greater distance than if it moved by its
own movement. Likewise, if the smaller circle revolves carrying
the large one with it, the larger circle with its rotation will
not cover a greater distance than that covered by the smaller
circle.3*

Aristotle says that those who think that each circle moves by itself
when rotating around the same center are deceived. For when the smaller
circle is carried by the larger one, the motion is made around the center
of the larger circle; whereas if the larger circle is carried by the smaller,
the motion is made around the center of the smaller. Aristotle’s solution
is considered by Baldi as absolutely certain and based on true causes.

33Baldi (1621, 148).
34Baldi (1621, 149).
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3.11 The Construction of Beds: Question 25

In this question it is asked why beds are made with a length that is double
the ends, and why the supporting ropes are not fixed diagonally? Accord-
ing to Aristotle, beds are probably made to those dimensions so that they
may accommodate ordinary bodies: for the length is twice the width, the
length being 4 cubits and the width 2 cubits. Baldi, however, remarks that
in his time the proportion was 2 to 3, the length of the beds being 6 feet
and the width 4 feet, so that a bed could accommodate two people. He
also points out that the original text is rather obscure, both because its
different readings in extant manuscripts are erroneous, and because Aris-
totle’s argument is rather involute. Alessandro Piccolomini overcame this
difficulty by using a text contained in a very ancient manuscript kept at
the Marciana Library in Venice.?® The ancient author gives three expla-
nations for the reason why the supporting ropes are not fixed diagonally:
1) because in this way the timbers to which they are fixed would be less
strained; 2) because the ropes would be less strained if the weight is put
on the ropes stretched crosswise rather than diagonally; 3) because fewer
ropes would be needed. Concerning the first reason, Baldi shows the differ-
ent ways in which the timbers are strained according to whether the ropes
are fixed perpendicularly or diagonally. As to the second reason, he points
out that the ropes fixed diagonally are longer and therefore less resistant
than those fixed perpendicularly. As the third reason Baldi calculates the
length of the ropes needed when they are fixed diagonally: for a bed 6
feet long and 3 feet wide, the rope needed is about 40 feet and 2/3; this
result is slightly different from that given by Piccolomini, which is 40 and
1/2.35 Baldi is astonished that the ancients did not use the more simple
perpendicular arrangement of ropes, which is more resistant and requires
less rope, that is 32 feet, according to his own calculation.

3.12 The Placement of Weights Carried on the Shoulders:
Questions 2627, 29

In Questions 26 and 27, the problem of carrying weights on the shoulders
of a single person is discussed, and in Question 29, the problem of a weight
carried by two people. Why is it more difficult to carry a long timber on the
shoulders at its ends than in the middle, though the weight is the same in
both cases? In Question 26 Aristotle solves the problem by considering the

35Piccolomini (1547, 55r1).
36Piccolomini (1547, 56v, 57v).
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vibration at the end of the timber and the lifting of the weight. Baldi points
out that in the text it is not explained why the vibration interferes with
the carrying, and he gives his own explanation by referring to the concept
of center of gravity and to the idea of rarefaction and condensation of the
timber carried on the shoulders, recalling what he had said concerning the
breaking and the bending of materials in Question 16.

As to the role played by weight, the ancient author had remarked that
a timber is more easily carried on the shoulders in the middle because in
this case each of the two ends assists in lifting the other and raises the
other in an upward direction. Baldi is not satisfied with this explanation
and resorts to the Archimedean law of lever as defined by Guidobaldo in
Proposition 3 of the treatise of the lever in his Mechanicorum liber.3” At
the end of the Question, Baldi mentions similar problems, such as the
difficulty of raising a rod by holding it at one end.

In Question 27 it is asked why it is that if the weight is extremely
long, it is harder to raise it up onto the shoulders, even if it is carried in
the middle, than if it were shorter. Baldi says that this question is similar
to the previous one and can be criticized and explained in the same way.

The discussion of the way in which a weight is carried by two people
in Question 29 is more interesting. It is asked why it is that when two
people carry a weight between them by means of a timber placed at its
ends on their shoulders, they feel a different pressure according to their
distance from the weight; the closer the carrier is to the weight, the heavier
it appears to be. For the author, the timber acts like a lever: the weight is
the fulcrum, the carrier nearer to the weight is the thing that is moved, and
the carrier more distant from the weight is the thing that moves. Therefore
the more distant the moving carrier is from the weight, that is from the
fulcrum, the greater the pressure is that is felt by the one moved at the
shorter end of the timber. Baldi does not agree with this and referring to
Piccolomini’s Paraphrasis shows that there are two levers to be considered
in one single timber.?® He argues that when the weight is placed at the
middle of the lever, the carriers feel the same pressure, since the ratio of
the length of the lever to each of its two parts is the same. At the end,
Baldi discusses various cases: when the two carriers are of different height,
when the weight does not hang freely from the lever, but is fixed to it so
that its center of gravity changes position; and when the two carriers are
of the same height but move on an inclined plane. The last case, Baldi
points out, is similar to that of the wheelbarrow, which could be regarded

37Guidobaldo del Monte (1577, 41r).
38Pjccolomini (1547, 62r).
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as a lever with the weight placed between the fulcrum and the moving
power.

3.13 Rising from a Sitting Position: Question 30

Question 30 asks:

why when men stand up, do they rise by making an acute
angle between the shin-bone and the thigh-bone, and similarly
between the trunk and the thigh-bone?

Aristotle answers that this is because equilibrium is a cause of rest
and the right angle is an angle of rest and produces stability. When a
man stands up his position is at right angles to the ground. When he is
seated, his head and feet are not in a straight line, because the trunk is
perpendicular to the thigh, as is the thigh to the lower leg. In this position
he cannot rise. In order to rise he must bend the trunk and the lower leg so
as to make an acute angle between them, and to bring his head immediately
above his feet. Baldi rejects this solution to the problem, arguing that a
man is unable to stand up from sitting, not because his position at right
angles is a cause of stability, but because the center of gravity is outside
the support of his feet and he is unable to lean against a stable point in the
act of standing up. In order to stand up, it would be necessary to move the
center of gravity so as to place it in one straight line, and this is exactly
what happens by bending the trunk forward and the legs backward. In
order to stand up, it is obvious that it is necessary to make acute angles,
but this is not the cause of standing up, as Aristotle seems to think.

From his solution to the problem Baldi derives the solution to new
questions: why the feet of men and of some animals who can walk in an
upright position are not short and round, but rather long and extended
in the lower part? Similarly, why are feet more extended toward the toes
than toward the heel? Why those who walk on stilts keep upright by
moving continually? All these questions Baldi answers by showing how, in
order to keep in equilibrium, the center of gravity of both men and animals
must fall inside that part of the body which makes it possible to stand up.
The position of the center of gravity inside the supporting surface is a
condition also for the equilibrium of objects made by man, such as vases,
three-legged stools, etc. And this is the reason why the leaning towers in
Pisa and in Bologna do not fall in spite of not being perpendicular to the
ground.
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3.14 Problems Concerning Motion: Questions 31-34

In Question 31 it is asked why it is easier to move that which is already
moving than that which is stationary. Strictly speaking, this question is
not mechanical since no machine is involved. Baldi gives the example of a
sphere rolling on a plane by being pushed and points out that it is a phys-
ical problem. Baldi elaborates the solution given in Mechanical Problems:
when a weight is moving in the opposite direction to the pusher, some of
the power of the mover is lost; the same thing happens when the mover
pushes a weight at rest. But when a body is already moving in the same
direction as the pusher, it increases the force of the mover. This explana-
tion, according to Baldi, offers a solution to the physical problem of why
the speed of the natural motion of falling bodies increases continuously,
and this constant push causes the acceleration of its motion.

Question 32 concerns the motion of projectiles and asks why thrown
objects stop moving after a while. This, as well, is a physical problem. In
Mechanical Problems various explanations are suggested, but Baldi accepts
the solution given by Piccolomini in his Paraphrasis, which is based on the
fact that the impressed force, by which the projectiles are moved, is not
natural but accidental and violent, and as such does not last.3?

Question 33 deals as well with the motion of projectiles and investi-
gates why projectiles continue to move even after the thrower no longer
has direct contact with the projectile. This is a central problem within
the Aristotelian theory of violent motion. Once again Baldi’s solution is
in line with the explanation given by Piccolomini in his Paraphrasis of
Mechanical Problems according to which the nature of the impressed mo-
tion is accidental and violent and eventually peters out. The last question
concerning the motion of projectiles deals with a different aspect of the
problem, that is, the proportion between the thrown body and the throw-
ing force. Question 34 asks why neither small nor large bodies move very
far when thrown, but must always bear a relation to the thrower. Baldi
quotes the two explanations given in the Aristotelian work: it is either
because an object thrown or pushed must always offer resistance to that
which throws or pushes it; or because a moving body can only move as
far as it can penetrate the depths of the air. Finally, Baldi deals briefly
with three questions not strictly related to the main question: why does
a body turn around when thrown so that its heavier part moves to the
front? Why do pebbles skimmed across the surface of water rebound sev-

39Piccolomini (1547, 66v).
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eral times? Why does a ball thrown against an horizontal plane rebound
at equal angles?

3.15 The Motion of Bodies in Eddying Water: Question 35

The last question of Mechanical Problems, like the four preceding ques-
tions, concerns the motion of bodies, but in contrast connects the problem
with the properties of the circle. This question asks why objects which are
moving in eddying water all end their movement in the middle. Aristotle
explains that the moving object is moving in two circles, one lesser and one
greater, and that the greater circle, because it is moving more quickly, is
turning the object around and driving it sideways into the smaller circle.
Driven then from the second circle into the next inner circle and so on,
the moving object ultimately reaches the middle and remains there at rest.
In addition, the weight of the object overcomes the speed of the revolving
circle so that it is left behind in each lesser circle in succession until it
arrives at the center.

Baldi, however, does not accept Aristotle’s explanation, as brilliant as
it may be, and points out that whirlpools are not circles turning around
the same center, but rather rotating movements along a spiral. In addition,
the weight of the moving object could only cause its motion to slow down,
but the movement toward the center must have a different cause.

3.16 Appendix: The Problem of the Two Mean Proportionals

At the end of Baldi’s commentary to the Mechanical Problems there is
an Appendix which does not seem related to the questions discussed in
the Aristotelian text. It is a classical problem from ancient mathemat-
ics: finding two mean proportionals between two given straight lines.
Baldi, after mentioning the solutions given by ancient mathematicians,
suggests a mechanical procedure for finding a solution, claiming its orig-
inality. The demonstration of the validity of Baldi’s solution is based on
the ancient demonstration produced by Pappus for a procedure suggested
by Nicomede.4°

40Pappus of Alexandria (1588).






Chapter 4
Online Sources

The open-access repository European Cultural Heritage Online (ECHO)
of the Max Planck Institute for the History of Science is continuously
extending its collection of sources made freely accessible as text files in
xml format and/or as high-quality images via its web site echo.mpiwg-
berlin.mpg.de. The following sources mentioned in the present publication

and listed below are currently accessible in this way.

4.1

4.2

4.3

The First Edition of the Treatise of Baldi

Bernardino Baldi 1621

Ancient and Renaissance Sources Concerning Mechanics

Used by Baldi

Niccolo Leonico Tomeo 1525 (see Thomaeus 1525)
Niccolo Tartaglia 1546

Federico Commandino 1565

Alessandro Piccolomini 1547 (1565 edition)
Jordanus Nemorarius 1565 (see Tartaglia 1565)
Federico Commandino 1575 (see Heron 1575)
Guidobaldo del Monte 1577

Guidobaldo del Monte 1581

Guidobaldo del Monte 1588

Pappus of Alexandria 1588 (1660 edition)

Other Works and Translations by Baldi

Bernardino Baldi 1589 (see Heron 1589)
Bernardino Baldi 1612a
Bernardino Baldi 1616 (bound together with Heron 1583)



40 4. Online Sources

4.4 Other Renaissance Sources

Vitruvius 1567
Cardano 1570
Guidobaldo del Monte 1615
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Principis Archiducis Alberti Camerario intimo &c-
Domine meo gratiofiffimo.

Q) Pportune fub hoc ipfum tem-
&Y pus, quo in Belgium ad Sere-
74 niflimos  Principes iter ador-

nat  Nobilifima & Generofa

Dom. V.* , prodit noftris for-

mis in publicum. editus Com-
mentarius Bernardini Baldi Vrbinatis Gua-
ftallz Abbatisin Ariftotelis Mechanica. Is
virin omni{cientiz genere,at maximeinMa-
thematicis difciplinis fuit verfatiflimus, quod
multa ab eo praclare fcriP ta teftantur opera,
€x quibus paucula edita , reliqua yero {pera-
e mus
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EPISTOLA
; mus {uo temporein publicam lucem pl'OdI‘f‘ (
cenda. Cum vero nemini fic obfcurum Nobi-
liffimz ac Generofe Dom. V.= id femper
extitiffe familiariffimum,vt tum domefticu®
otium, tum maxime peregrinationcs; qulb(lils
totam pzne Europam. fumma cum laude-
circumf{cripfit,tum variarum linguaru}”n.l?cr'
feCtovlu, tum Mathematicarum difaplma-
fum notiria & exercitio redderet jucdiores
nulla me tenet dabitatio quin & Baldum Vr-
| binatem noftris typis loquenccm n h?‘{ =
bk nere, quod a Deo feliciflimum Nobiliflim®
) acGenerofe Dom.V.*precor,in fuum comi-
tatumac tutelam beneuolo animo fit admif- ]
fura, 1d rogo humillime {imulque [71‘f3‘3°""vt 4
hanc meam typographiam plurimis jam £¢* l

troannisde inclytz familizCronbergic tU-

tela gloriantem, fuo fauore profequatuf, V-
1 duzque afflit fortunis beneuole adfpiret: i:
| Sic Deus Nobilifl: & Generofam Dom. V-*" b
illuftret omnibus bonis,camqucR.m° & IL™
E Principi ac Domino meo Clementiflimos D

Toanni Suicardo Archiepifcopo Moguptt

no PrincipiElectori ac per Germaniam AL-
Chlcan‘
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DEDICATORIA '

chicancellario &c. patruo fuo optatiflimo ‘ l

faluo florentique redhibeat faluum fimili- i

' ter florentemac incolumem.  Moguntiz ¢ 1 il
typographcio Viduz Albinianz;honori No- |

|

| biliflimz ac Generofe Dom. Veftra perpe-
‘ ~tuumdicato.Anno1621.24. Martij.
|

;Q nvj
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PRAEFATIO.

LY Uigenter legenti mibi qmﬁioms il

las,in quibns ea qus ad Qjﬁ{”/yf
) Picam facultatem pertinent, eXp
S cantur s multa in mentem VeV
bant;€5 primum quidem eorum , qu ibi di J;/]ft i
tantursvtilitatem , fibtilitatem, copiam admi-

rabar:Tum ex animo dolebam, aurenm hune /’,‘

bellum propeneglios, €5° 4 12r qui pulcherrim?®
bifee fudijss dﬂftfpemm ¢ 4/3’;'352 [[;w manibs
non baberi:CHKultas auten, Autoritpfi haber-
da{ n’ﬁrmqu; ¢ffé gratias, qui tam egr eglans
Vitlem €9 probe infEruct am fupellectilem Arch

- tectis, Mechanicis, 65 omnibus (fere aArt ,ﬁ;zbﬂl

Suppeditaneris, eAriftorelis nomins afcr hithr
Commentarins , licer nonnulli, [itne P/ﬂ'/0f0[’/”
illins praclarifiimi e acutifSimilabor , an 70"
adfirmare [hdubitanerins. eAriftotelis tarme?
efféomnes fere meliores confentinnt : Jdquet’”
ex phrafi,e5 explicatione, qua eArifforelem f/{‘
prnvstumudicio fubtilitatis €9 rationums q’?,:,



PR ZESE AT Js 10
bus quaftionesipfaingeniofifimé dilwuntur. Vi-
detur antem mibi,rem accurating exploranti,fa-
115 verifimile ( nullum enim habeo opinionis hu-
1t affertorem ) fectionem effe hanc, € partem
quandam eins operis nobilifims , quod idem ay-
¢tor De Problematibus edidst, €5 hanc , nefcio
quam ob caufam; niff forte quodtractatio mere
Phyficanonfit,areliguo corpore diftraciam at-
querennllam. Jd certe quod ad remfacit,probe
noutmus,Diogenem Lacrtinm inter catera Ari-

Seoteliciingeng monumenta Mechanica quoque

_ adnumeraffe.  Q uibus confideratis magnopere
[#bit mirari, cur Y quipoft Ariftotelem floruére

atqvixere, Mechanici, Archimedes, Athenans,

Heron, Pappus €5’ cateri,nullam huins libelli fe-
cerint commemorationem : €5 [ane debuerunt;
neq, enim a veroest difsimile , ipfos per bunc als-
quatenus profeci/fe. Vernm ensmuerocuminge-
nui il fuerint homines , €5 nullatenns obtrecta-
tores,credendum potius est, Commentariolumi-

Pud,eorum a0\pancis cognitum , alicnbiin Bi-
bliothecis latuiffe-etenim catera gnog, eAriftote-
lis ferspta, poft vetuflaillatempora, anteoAle-
xandrum Aphrodifienfem , amultis fuffe igno-

vara
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: PRAFATIO
rata non dubitamms. Habemus figuidem > SiTa-
b onctefie,lih.i;, edriftorelis , €5 %eoplvmﬂi b
biotinecan,poft ipfiies Theophrafti decefiom: 44
-N eletm gtendam S cepfinm, C orzfciﬁ/inm, g
cists firerat auditor, perneniffe; poft hac libross
é lattss olim, €5 humore cormptos,Ape//iconﬂ?‘
% ?"”5"’” 05,€9 ab eo Athenas translatos, W
Athenss captis in Sylla poteftatem deneniffé 9
qe tandem a Sylla acceptos Tyrannioncr=
Grammaticun , i § otisit melins emendatss
Promulgafle. Ex qml;m‘ca//zgimw, mirnmnon
cﬁ?‘, zﬂi’;ﬂc/)i'ﬂ?t’di, Hevoni, @4/7'5 77”4”” S}/ﬂﬂfﬂ
eros Jifl imcogitos. quicquidfir illsder-
tum {fz, driftotelen eoryy omhz’zm gt de Me
CRANICE Comment ariy edidere, effe ;mgg eth-

/ ZII/J inm. P, appus ensm Hevone iuntor, A he-

naus Arg bhimeds equalis, vierq, enim fub Mar:
cello, cus Athenans fisum de bellicis HNCachin's
libells; d;dzmmf. drchimedes vero civea CXLr
Olympiadem floruiy, quamobrem poft Ariftore:
lem Olympiadas XL hocest, anmos foré CLE
Ythac autem confiderantibus.facile ¢ftcag nofe-
refacultatsy buins nobilitatem, atg, dignitater’;
quippequod ﬁzmmm[)/ai/(yoplzm noninodo ea"

PV 0=




AVTHORIS
probanerit , fed etiam fuis acutifimis lycubra-
tonibus illufranerit. Hancporrotraationem
[ubiecto quidem Phyficam effe, demonftratio-
nibus vero Geometricam., ipfemet nos docuit
-Ariftoteles, cuins etinm natura [funt Perfpect;-
#a, Specnlaria, C¥ufica, €9° catera cinfdem.
modi facultates quas quidem [ubalternas Peri-
patetici appellant.  Uitrumns  ArchiteFura
wembram , vtitadicam, €5 portionem quan-
dam facit, ait enim Architednra parteseffetres,

Edsficationem, Grnomonicam , Machinatio-
nem. EStantem ArchiteGurd quidem inferior,
paretenim Architecto Mechanicns; attamen [i
cateras artes [pectes, Architeitonicas hacenim
omnesfere fedentaria, [elnlariane, qtias banay-
(a5 Graci appellant,ordine [ubgcinntur, €5 fa-
7e latiffimos ifthac habet finess pracipué antem
circaeam verfatur cognitionem, eamque inter
caterasfere principem,quam dixere Centrobuars-
cam, qua quidem ad Centri grauitatemeinfque

emlﬂtionem‘perti)zet :qua in [pecie inter <vete-
ves primum [ibi vindicanit locum Archimedes,
mox Heron,deinde Lappus;inter neotericos 41~

G tem
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PREFATIO

vem Commandinus , qus librum de (éntro gré-
witati [olidorum feripfit , €9 poft eum G. Vi bal-
duse Marchion. lontis , qui non modoab g

- JolutiGimum Mechanicorum librum cummaxs-

maingensf fuilande conferipfit,fed €5 Parap brs-
Jinin librum Equeponderantinm Archimed”
egregie concinnauit Centrobayicans hanc 2
tamfusfe driftoteli,faris patet. nunquam ew”
1n Mechanicis demonflrationibus, qﬂod L
est por, ifsimurs, graustatis centrum nominats ¢
ufuenaturans atque vim fpeculstur. Diwids-

tur antem Mechanice 1ot 4 > tefte Herone ap
Lappumlibro ot aus, i, Rationalem 5 hoc &4
coricam & Chirurgicam. idest, man#ope
ratricem , quam Praxim apte dicere valem":
.Rdtwna/tk,ﬁemlqtimi €9’ a'emﬁﬂmtioﬂié”” e
Geomesricis, Arithmetiess €5 Phyficis ration'-
bus, datoperam; C, birurgica wero materiam’
t;jaﬁat , €9 fefe invarias artes diffundit , Ara-
vrzf:m,ngnariam,Schtaﬂam,‘Pié't'oriﬂm, =
dificatoriam, Machinariam €5° Thanmarnigt
mm,mtermqmez'u/modi. Machinatorizan-
sem funt partes anganaria , qua inger'™
tranf~



AVTHORIS

- transferuntur pondera,tum ipfa Poliorcetica,
quabellicas Machinas ad vrbinm exprugnatio-
nes,quod velipfo nomine profitetnr,adyficar, Ar-
qui ch dereplura [cribere fuperfedemns , ne 4-
Ctumagamms : quisquss entm minute magis hac
cognofcere defiderat,is Pappum adeat libro cita-
20, €5 Guidum Vbaldumin Prafatione_ qunam
S0 HNechanicornm Operi prapofust. Viantem
ad eAriftotelis, de quo egimms,libellum reuerta-
Y pancs funt qui eiante nos ffilum €9’ operam
commodauerint : Leonicenus Latinum fecit €9°
fignristum breuifSimis , €5° paruifane ponderis,
marginalibm4dnomtiunm{zk,inﬂmxit. Poft
unc edlexander Picolominéns lumlmttﬁma
Paraphrafi illufiranst. «Todo, vt andio, Simar
Sticinus Hollanden/is quadam edidit , qua ad
105 minime peruenére, Nos demum, omm'um,
tumcientia,€5 ingento,tum atate.poftremi bujc
operi manum admonimns 5 Confiderantes enim
Ariftotelem alys principgs vfum., ac probatifii-
mipoft eum fecerint Mechanici, demonftraffe_,
morem huinfce facultatis Sudsofis gefturos nos
Jore arbitratifumus , [i cafdem illas quaftiones
O 2 Me-
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Mechanicis, hocest, Archimedeis proéatioﬂi—
bus confirmaremus; dum per latifSimos s faculta-
#1s huius campos vagantes, alias quoque 1[4 af-
ﬁm}f dubitationes introducentes [olueremns:
quicquid autéfecerimms profecerimufie , Leto"
optime, boni confule,€9 quiafax per mants tra-
ditur,tuinterim de meaccipe, vt alis tradas.

DE




DE VITA ET SCRL
PTIS BERNARDINI
BALDI VRBINATIS

EX LITERIS FABRITII SCHAR-

loncini ad Jliuftrifsimum €5° RenerendifSimum

Dominum Lalium Ruinum Epifcopum Bal-
neoregienfem ex- Nuntium Apoftolicum

ad Polonig Regemege.

Atus eft Bern. Baldus Vrbini nobilibus pa-
rétibus poftridie Non.Iunij anno MDLIIL
<43 Genus traxic, quod me fzpeabeomemini
ihaudire, A familia Cantagallina , quz inter

) Perufinas illuftris : hocautem cognomen,
i Baldiaccepto,vtin varietate temporum fit,
Abauus reliquic, A teneris vnguiculis pietaté erga Deum
prafetulisnam vemater eius narrabat, fan@orum imagi-
nes & Altariolanon cum latitia folum , fed cum venera-
tioneanniculus intuebatur.Przceproribusin adolefcen-
tiavfus fuic laudariflimis To. And. Palatio, & Io. Antonio
uroneo,quialterodoior, & Paulo Manutio maxime
carus ob latinz & graca lingua peritiam prope fingula-
rem : adillorumaurem fedulitatem tantum animiardo-
remateulit,tancam ingenij aciudicij vim, ve non tantum
xqualis {ed omnium viceritexpe&ationem. Pueradhuc
A','T“i apparitiones Italico carminereddidir. Parenshac
lijlaude & gloriamotusanno 157 ;. eumad maiorem in-
genijcultum capeflendum Patavium mific. Hicin Ema-
nuclis Margunyj familiaritatem ftatim venit, cui porro

RO fuic
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Vet men : &l
fuitinamoribus. Homeri Iliad. illo Do&ore & m;::}:em
te diligentiusquam fecifferan tca,euglult.. p{*:l{ag hacli
ftudio Anacrconti,Pindaro,JE(chyll,I":l.lerd‘i. °1': e
operamdedit,fed pre czteris Theocriti Buco l'f{i batur:
ad qued {criptionis genus natura magis ferri vi Soobite
centenos greialicuius poétzverfusmemoriter ter (ndis
{zpeque habebat in ore, in oratoribus graecis ve icPa-
laborem {ealiquem fentire,in poétisnullum. 59‘5 prori
tauijlibellum de Tormentis Bellicis,& Form'l:{l'?fet ibi
bus, & cum in Tranfalpinorum amicitias incidi i vellic
ducebar dedecori ipfos fua lingualoquentes ngﬂ lr e
gere.quareincredibili celeritate Gallicam & Ge inPa-
cam didicit. Peftilentia cx eo Gymnafio exaét s g2
triamredijt, vbi quinquenniumintegrum Fc«i_C{IQc clin
mandino affixus omnes Mathefeos partes perdidici onis
viroindelineandis figurisad Euclidis, P appi, & Hcr do-
nonumenta manum commodauit : ex ejufdem qb-"“f )
loremyvix confolabilem fuftinujg >fufceproque eius vntum
feribendiconfilio, fubinde ad omnium Mathematicor £
vitaseon{cribendasanimum adplicuit, quod & dut;v“_
cim annorum {patio praftitic feliciffime. - cum ver °r'm. fo
thematicarum difciplinarum amore torqueretur, ftan-
Commandino Praceprore, amicumna&usfulf}’r’;. s
tiflimum & fymmyftam Guidum V baldum & Marcbi o
bus Montis,in cuius fe confuetudinem daret : quant o=
profeciflet,often '

dunt ij commentarij quos anno '[5{?;1&1}'5
Arift.Mechanica fcripfic. Ve pofteaa grauioribusit e
adamceniora animum abducerer,de re nautica }70““’:n e
talice confecir.quo abfoluto Paradoxa multa Ma‘hc‘an.
ticaexplicauit.Famade Baldivirtutibus diffipata Fcfm“sA
us Gonzaga Molfercz Princeps & Guaftallz D"mt i
ceepitdeilloin fuam familiam afcifcendo cogitare, vqu‘
ijfdem caperetur artibus, quibus excellere B“‘dl;:icbﬂ".

;—A



AVTHORIS

piebat: Iraque opera Curtij Arditij honorifice fuitinau-
lameuocatus , dum vitam non aulicam viueret totusin
litteras abditus precibus Vefpafiani Gonzagz Sablonetz
Ducisad explanandos Vitruuijlibrosadactus fui. quare
ticnatus deVerbori Vitruvianorum fignificatione com-
mentarius ; in quo minime mirandum fi minuta quzdam
profequutus fuit, qua viro magno minus efle digna vi-
deantur:illienim Principi morem geflit. {cio dixifle ali-
quando Adrianum Romanum ¢ Polonia reuerfium, vbi
Vitrauium Palatino cuidam explicauerat, fi commen-
tarium Baldiin Polonia adhibere potuiflem,aurum quod
mecumattuli emunxiffem, quia {atisfeciffem muneri la-
borenullo. CumFerrandoherofioobucniffet necefli-
tas Hi(panias adeundi, illud iter fine Baldo facere fe pof-
{nonputabat,non tamvt haberet, qui erudito eloquio
viztzdium leuarer, quam-cuipoflerarcana committere,
atqueadeo quoiunarecur confilio. Vix viz fe dederant
cum Baldus grauem in morbum delap(us itinere cogitur
defiftere: Mediolanum proinde diucrrit, vbia S. Carolo
Borromzo 8zbenigné exceptus, & tamdiu detentus do-
necvaletudinem recuperarer. Guaftallam pofteafere-
cepit, vbicumabfente Domino liberiori otio frueretur,
librosfexde Aula eruditiffimos methodo analytica con-
Lesipfic.alios non commemoro » quod cum otium erit, o-
mnium fyllabum dabo. Anno 1586.1pfo nihil poftulante
eligitur Guaftalle Abbas,a quotempore Iuri Gan. Con-
cilijs,& SS.Patribus totum e dedit. Hebrea & Chaldax
linguarum difcendarum triennium pofuit. Anno 1s93.no-
Uz Gnomonices libros quinque compofuit. infequenti
Chaldzam Onkeli paraphrafin in Pentateuchum vertit
Commentarios adiunxit; quo exantlato labore in Iob
ex Heb. fonte paraphrafin texuit,quam & {cholijs illu-

fravit. Tabulam Ecrufcam Eugubinam intcrprct;tl_t
uit:
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ViTa ET SCRIPTA L
fuit:in ea autem dininatione , ve aiebat,, fubcifiuas Vntc_
menfis horasconfumpfic, De Firmamento & 3‘1-“'sh°fum
gicfcripfic. Occonomiam Tropologicam inS.Matt .
Card.Baronius,qui non alia Baldi vxdit,vchemcntefptur
babat.Roma dum viueret, fere nefciuit qgid gcﬂ"-fcon‘
in Aulis: Arabica enim linguz cum o.Baptifta Ra“‘;cz’
dodiligentiflime ftuduit, & arcana induftria Slﬂum&‘,eo-
quam perfe&ecallebat.Ex Arabico vertit Horeu e
graphicum Anonymi, quem ante fexcentos annoBaldi
ruiffearbitrabatur. Huncveroexerufiflet, vealios ‘o1
libros, Marcus Velferus Ilvir Aug. fi copaglq lon%lllm
huius lucis viura contigiffet. Compofuit & D,&xonaf) o
Arabicum. atque cum beariffimam illam Vbcf‘“tcnvnj.
genijafliduediffundi necefle eflct,anno 1 603-0rbem <t
uerfum defcribere aggrcﬂus fuit; atque ita qulde ’cr-
tam quzad Hiftoriam, quam quz ad Gcograpluam}iui
tinerentcomple&erecur : Nequeilluftrare folom velio
qux nouerunt antiqui, quemadmgdum vifum Or_t° 0_’
fed veloppidula omnia & pagos, dequibus aliquain Pa
ftremisfcriptoribusmentio. & profecto totum opusua_
vmbilicum perduxit:nen digefit tamen vniuerfum: gine
tuor aut ni fallor quinque tantum Tomi fucruxrto{( o
Alphabetico difpofiti:fupereflent fepeem autodedi Pn_
nendi,quantum ex chartarum & fafciculorum mo]c‘:m
ijcerelicet. Annoi61y.quartoIdus O&ob. poﬁca_q,“ =
dics 40.vehementi deftillatione vexatus fuiller,Pirit! i
Deco reddidit Sacramentis Ecclefiz omnibus rifcmu‘:s
tus.Sratura procerus fuit,facie oblonga & acribus 0"
colore fubfufco. Membrerum ei fuir decens habit“do’,c_
compactum corpus.Diebus feftis omnibus facrum fact o
bas,ieiunabat bis in hebdomada, eleemofynifque p2UP

t Y
res fubleuabar. Inftudijs ficaffiduus fuit,ve fxpedc 16867

etk : n-
8¢ comederet. S.Augultinilibros de Ciuitate Deiter o




Avruonrts.
ter prandium euoluit. Statim 2 no&ismeridie dum ef vi-
resfirmiores effent ad lucubrandum furgebat. 4 prandio
Euclidem Arabiceeditum, vellibellum aliquem germa-
nicumaut gallicum in manus fumebat. Suauitate morum
& modeftia,etiam fi ceterx dotes abfuiffent, quemlibet
adamorem fui allicere potuiflet. Sermo modicus ei fuit,
itemque cultus.  Nullos vnquam honores petije, quia
Clem.8.ampliffimi promiffi fuerant ; nullum emolumen-
tum quafiuit {uo cenfu contentus. facile parcendum effe
dicebat,ijs maxime quiinreleuiimpegifient, quoniam fi
qQuos cenfemus optimos , nudes confpiceremus;nullum
corum noniudicaremusmultisdignum verberibus. Bi-
bliothecam habuitnen locupletem, fed feledis inftru@i
codicibus.Verumire perfingulalongum cflet. Satismihi
deincomparabili Baldi do@rina,& fumma innocentia , 6

farum connubium,pauca dixiffe, quz forfitan ad imitan-
dumnimismulca,

SYLLABVS LIBRORVM
omnium B.Abb.Baldi.

ARati apparitionesé gr.inItal.vertit. :

~De Tormentis Bellicis & eorum Inuentoribus lib.

Heronisautomata vertit. :

Vitasomnium Mathematicorum feripfit,& trib. in Tom.,
2..P*.aThalete ad Chriftum.2.aChrifto ad fua tem-
POl' a.

Earumdem vitarumE pitomenChronologicum confecit.

In Ariftot. Mechan.Commentar.

DeRenauticaPoémation.

Paradoxorum Mathematicerumliber.

Dcfcriptio Palatij Ducum Vrbinarum quod eft Vrbini.

Pocma oui ticulus,Lamus.

2R ):( Carmi-
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Qeconomia Tropelogicain $Matthaum.

Oratio ad Romz conferua

ScRrRIrTA L a s
‘Carmina pia,qua infcribuntur, Anni Corona. - =
Dc.‘lerborum»Vitruuianorumﬁgmﬁcatmn@
Carminayaria 8 gclogemixta.

i g L.
-Apologi centum, quos {cripfic emulatus leO“‘“?_pf? )

- Albertum, ) 1k ; i
DeHumanitate Dialogus quiinferibicir Gofelinus-
‘Comparatio Vitz Monaftica cum feculari, ; )
De Aulalibrifex.

De felicitate Principis Dialogus. - oid
De Dignitate Dial. i >
CarminaRomana. -
Mufzifabulumvereic. «sflas
Delralicigarminisnatura Dial.quiinforibitut Taflu y
Dcvniucrﬁah\,Di!;uniapuématinn. ’ G,
Noux Gnomonigeslib.quinque. : g S ST
Hieremia Threnosvertit, & ex Heb. fonte annotat: A
‘1€c1t. )
Poemationinfcriptum, Dei phobe, quodferi pﬁtzmul:
' tusbycophonemin Calyddpags A AA ™2 %
Scalacceleftis.1,Sermones pij& carmina, yer-
Onkeli paraphrafin ‘Chaldzam in Pentateuchum ¥

tit & vberescommentariosadiecit. i g
InIob Paraphrafislatina ex fonte Heb.additis Schollj®
Defcamillis imparibus Vitruuij, -- 1y
De firmamento & aquis. fiat
Quin&i Calabri Paralipomenavertir.

Tabulx Etrufcz Eugubinz Interpretatio.

Virbiniencomium. SO R s
Hortigeographiciex Arab.verfio.. 5 0%

Aduerfus Aulam Catmina. ' SRR 4 |
Lucianide miferijs Aulicorum verfio! pisL e ius
tores pro antiquita tum Vai-

{

Vrbis cufto dia,
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AvVvTHORTIS.

Vhiuerfi orbis geographica & Hiftorica defcriptiocon-
texta ex feptingentis & eo amplius {criptoribus.

Federici Vrbini Ducis Vita.

Guidi Vbaldi Vrbini Ducis Vita.

Epigrammaton & Odarumlibritres.

Aliorum Carminum liber,

Sententiarum moralium liber.

Di&ionarium Arabicum,

ProProcopio contra Flauium Blondum.

Horographiumvniuctfale,

Epigrammaraalia.

Heronislib.deBalliftis conuerfio.

Exercitationesin Ariftetelis Mechan,

+ Templi Ezechiclisnoua defcriptio. |

Antiquitatum Guaftallenfiumliber.
Hiftorix fcribendz leges.

Etalia quazdam,

IN
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IN. MECHANICA -ARISTOTE-

TS PROBLEMATA 4
EXERCITATIONES.
HCechanices dq[crip?i&,natém, finis.

-9 EcmanicE, facultas quzdam eft, qua
7 naturalimaterid, Geometricisq; demon-
q DX ftrationibus via,cxcentrobarica, & corilt
)

AR

.

’%/i quaad ve&em & libram rediguntut, fpe-
© culatione;hymana confulens neceflitati,
Pre ¢ 9 commoditatique,fuapte vi , Naturam i-

plamvelfecundans, vel fuperans,varia, caque mirabilia

operatur.Hac diffinitione defcriptionéue breuiter ea fe-

ré omnia complexi {fumus, qua fufiffime ab Ariftotele,

Pappo,Guido Vbaldo,& alijs hac dere tradica fucre.

- cHNCechanices Obiectum.

Confideratautem Mechanicus Graue & Leue.
 Graue dup’lex,Naturi,Violcmiﬁ. tie Yertuliis
© Graue Natura dicitur , ‘quod infita propenfionein
centrum mundifercur. Graueautem Violentid,quodim-
preflo extrinfecus pondereab impellente pellitur:
“ Leue contra,quod Naturé & centro fereur..
Caterim quicquid graue eft, fecundum pun&um
eft, quod Grauiratis centrum dicitur, 8 hoc duplex, ve

d“P1°xc&gr_auitas,Naturz,Violentiae. Rinth 550
A Gra;
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S In MecnAN. Ax1sT. PROBL. o
~ Grauitatis centrum in triplici magnituding coR%
deraripotcﬂ:,lineari,plané,folicfﬁ. : i

De centrograuitatis lincarum nemo {cripfits fimp
ciffimi enimillud eft contemplationis. A

Decentro granitauslinearum egrcgié traétauit =
chimedesinlibro £queponderantium, & de quadrat L
raParabole , tum in co quem de his quz vehuntur i
fcripﬁt. ¢ o fe

De centro grauitatis folidorum ipfemet ol C:ié
pferat Archimedes, fed ea qua protulit, temporis 11 i
deperdita,fua diligentia refticuic Iedericus Comman
nus, \ . ,

 Effe autem & Leuitatis centrum in rerum th?;

palameft.Pun@umenimillud eft, fecundum quodlcui_
redtd a centro furfum feruntur. Huijus autemnonme™
nére Mechanici, propterea quodaut nilu'l,autpaf“mal J
corum rem faciat,

. . 1 ‘Ii
Porro Grauitatis centtum jra definit Heron» i

abHerone Pappusi.$. Colle@ionum Md:hemat‘carum' J

Centrum grauitatis vniufcuiufq; corporis © Pqn,
&um quoddamintra pofirum, a quo fi graue , mente a}:ﬂ
penfum ¢o‘ncipiatur‘,5um fereur, quicfcic, & feruat e?(‘-,?.
quamin principio habuit pofitionem; nequeift ipla = 0
necircumuertitur, Commandinus vetoin lib.de centr ¢
grauitatis foliderum hocpa&o : Centrum gm“‘"’m v-
niufcoinfque folide figurz , eft pun&um illudintr? poit
tum,circa quodvndique partes xqualium momentor

adfiftunt. Sienim petralecentrum ducarur plant®? 2

' s
guram quomodolibetfecans,in partes equé p ondef ant:ﬁ
<€am diuidit:Nos verd quam breuifimé dieimus* C€» t[ra
%;‘gn":aq; s Vhinfcuiufqs magnitudinis punctum e # ifqn e
,P&na‘;imgglﬁtudincm pofitum, per quod:ﬁ,Pl;‘m;r:t'ﬁ;,

cdiuj i s i
uidatur,in partes fecatur xquepon pixi-

p
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EXERCITATIONES.

A

B et b L

Diximus,Magnitudinisvtlincz, planijfolidig; cen-
trtumcomple&eremur.Eritigitur,vein prafentifigura,li-
hez quidem centrum A, planiB,folidivero C.quodfiob-
Yciat quifpiam,lineam & fuperficiem nullam habere gra-
uitatemsis feiat, neq; corpora Mathematica grauitatem
habere,Mechanicum vero funes, haftas, veétes prolineis

famere;tabulasvers, & eiufmodi plana ad fuperficierum
naturam referre.

Diximusinfuper,intra extraue, Aliquando enim
grauitatiscentrum extra molem corporis cuius corporis
centrum cft, cadit, veinfequenti figura.

: % Efto corpus aliquod
//j‘\ fuperficiesue AB C D E,
Wy ducaturlinea CF,diuidés

4 x\ K figuras in partes hincinde
Au xqueponderantes A B G,
T e F L E D EDGQ. Ducatur & GH.
diuidens itemin partesa-

queponderantes G@H, & G A B, ED H. fecentautem

feiP@Sinl-Critigitur centrum I extra figurz terminos &
molemipfam. Attamen licet hoc verum fit, intra efle djci

‘poteft,quippe quod imaginatio quodam, & vtita dicam,

virtualiambitu A G D A contineatur.

Dicebamus,duplex effe grauitatis centrum , Natu-
2 ra,Vio-
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In MECHAN. ARIST. P-Ronlx.. et
r4,Violentid:affirmamus modo, hagre quxdem{%/nvutcon.
fe,8z ratione folum,non autem reipfa acfiduoelient
fiderari.

Efto enim grauitatis. na-
turalis cencrum Bs cgrporl{gua:
fecundum quod d!mlffut{p;crb

D pte naturd cadet 10 C]’J 1:'urin~
s corpus violentet impe a .
A D;aliudacquiret centrum fum
. uitatis ex vielentia (e:cun um
: . quam fertur,motum, it b .
autem {untre, nempc\(nurr;n_
duo autem fi violentia & natura feor{fum cenfider
tur.
.« Hazccentra,duomotusfequuntur,, rectus chrquco
Naturalis videlicet,& Violentus. Tertius ex fis mixeus
isquidem nonre&us,fed curuus.

Proijciaturent
ter corpus graue A ¥ feretur
igitur violentia, rect? (centé

¢ inBsea autem elangt® :z mi-
paullatim per curmam =™
xtamlineifeceturin .G’ 9 er-

® tenus enim ad anterior? T

tur,violentia eft;quatents G

‘roadinferiores partes;naturae.  Vbiverd peruenit ﬂ}um

violentid ceffante , naturi verd manente, redta deor

fertur D CD. ‘ i

Cazterim hzc'centra,hique motus, naturalis Sie-

pe;& violentusdiuerfimode fe haben adinuicem™: = ;

nim graue corpus externi vi adhibira , centrum m‘:ﬁo-
verfusimpellacur , adiuuabunt fe indicem Na.tura,n’ u

lentia, Siautemcontra, altera alteri refiftetin m.:utcm

4

m yiolen-
eranté

nem-




EXERCITATIONES. 5

autemad latus,eo magis pugnabunt, quo magis ab infe-
rieribus ad fuperiorafict motus.

" CMechanices pracipnainfirumenta
' Hisita conftitutis dicimus,inftrumenta, quibusad
Varias operationes Mechanici veuntur, efle inter fequi-
em diuerfa,multiplicia,& fi varictatcmi’pe&es,penéin-
numerabilia,quod quimuis verumfit,ea omnia Ariftote-
lesad ye@em reducit,& libram:quod etiam G. V baldus
inlibris Mechanicorum fecit. Caterumquipoft Arifto-
telem floruere Mechanici , omniaad quinque, quasap-
pellant,Potentias,redegére,Suntautens exHerone,Pap-
po,Guidoe Vbaldo,quicos fecutus cft, Ve&is, Trochlea,
Axisin Peritrochio,Cuneus,Cochlea. Videtur autemi-
pfq G.Vbaldus fextamaddere, nempe Libram,de quade
primusipfe Mechanicorum tra&atuminftituir. Verum
enimucro idem feré funt Ve&is & Libra, nifi forte quod
Libra tuncdicitur,cum brachia funt zqualia. Ve&is vero
quomodocunqueea {fe habeant; quinque harum Poten-
tiarii imaginesita oboculos ponimus. Vedis A Trochlea
B,Axisin Peritrochio C.Cuneus D. CochleaveroE.

: A 3 Porro
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: ¢ Ari-

Porro, Cuneum ad libram reducere conatt Co-
ftoteles, quod facit & G. Vbaldus, qui €0 refert Cu-

| chleam, quippe quod nihilaliud fit Cochlea,quam Po-
S - neusCylindroinuolutus. Nosautem duas tanti® am |

) tentiasad vedtem reduci/pofle arbitramur » T"ochlc-u_
¢ nempe,& Axemin Peritrochio. Nequaquam auger s, ‘
Reum & Cochleam. quod latiis quidem oftende™ |

cumde Cunco eritnobis fermo peculiaris.

DeVecte €5 Libra fecundum Ari-
Sflotelems.

teles in ipfo Mcchanicorumingre[ﬁl“i
videriab exigua virtute magnum pondd

fcri- l -
mo-
uerl

—4

Al‘iﬁo
bit,Mirum



EXERCITATIONES. %
ueri,addito nimirum ponderipondere,fiquidem &veétis
eft pondus. Duplexergoilliadmiratio, {cilicet quod exi-
gua potentia moueatingens pondus,idque ctiamaddito
vedisipfiuspondere,fiat. Hoc fecandum adiecifle vide-
tur, amplificationis alicaiusgratid.  Etenim quatenus
ad rem pertinet , fi mouendis ponderibus vectis ipfius
pondus compares , nullius fer¢ eile momenti proculdu-
bio affirmaueris. Sed &illud quoquenotandum,aliquan-
dove&is pondus mouenti auxilium ferre , quod fit vbi
fulcimentointer potentiam mouentem, & pondusipfum
collocato,vedtis pars quaa fulcimentoad potentiam eft,
premitur, Tunc enim,vt dicebamus, vedtis pendere fuo
potentiamadiuuat. Gontraverdaccidit,cumpondusi-
pluminter fulcimentum eft & potentiam vel potentiai-
plainter fulcimentum & poncFus. tunc cnim ve&is vna
cum pondere attollitur.quz licetvera fint,non tamenin-
defequitur,vedis pondus,quicquam quod curandum it
inoperatione efficere,autimpedire.

Porrd ve&emita finire poflumus,longitudinem ef-
fe quandaminflexibilem,quz fulcimente dato, data po-
tentiddatum pondus mouetur.

Ipfa quoqueLibra,yediximus,veéis cft:eiusautem
natura,ve{emper fulcimentum medium obtineatlocum
inter pondus & pondus. Stateraautem merus eft vedtis,fi
{patfum pro fulcimento; appendiculum verd currens pro
potentiamouente deputaueris.

De Circulo eimsque natura eAriftorelis doctri-

naexaminata.
Ariftoteles,quitquid mirumin Mechanicis opera-
tur; id torum admirabili circuli narurzcfle tribuendum
arbitratur. Aitautem, abfurdumnullatenus efle, fi exre

irabilimirandum quippiam oriatur. In circulp ayrem
: ' f1ias
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* . K. 2028 . . . . s -
quatuorinueniri qualicates admiratione dignas. Prima,

quod ex contrarijs conftituatur ; mouente videlicet &
moto. Secundam,qudd contrariain eius circumferentia
inueniantur, quippcqu:e curvaicalinea fit, concaua fi-
muleft& conuexa. Tertiam,quod contrarijs feratur mo-

tionibus, antrorfiim nimirum , retrorfum, furfum, atque:

deorfum. Quartam, quod vnic&exiftentefemidiametros
nullumin ca pun&um fumipofic, xqualisalteri, inlatio-
ne,velocitatis. Sitenim circulus A B, cuiuscentrum C,
{femidiameter A C, fumacur autemin eapunétum D, i-
tem{ue punétum E. Erititaque in ipfa circulatione D
tardius E,ipfumvero E tardius A, &icacitiusid feretur
femper,quod remotius 2 mouente termino accipitur.

Hze exillo, quibus ne vitro af-

£ fenfum prebeamus non vnicade cau-
’ID fa co_hibgmur. Dicimusigitur, videri
| nobis, circulumnon ex contrarijs ¢g-
c fticui,putaexmanente & moto,led ex
moto fimpliciter. Nulla eft enim fe-

midiametripars, quz nonmoueatur.

= Pun@tumautem , quod ftat, femidia-
metriparsnullaeft. Etfanécurmoto
femidiametrofiatcirculus,nonideo accidit,quod alterd
extremumftet,alterumvero moueatur:fed ideo qudd fe-
midiameter perpetud candem feructlongitudinem. Elli-
plisfané cencrum habet, fed ab eoad circumferentiamu
quatuor tancum femidiametri quomodolibet fumpri du-
cunturzquales. Siquisigicur femidiametrum daretpro-
portione crefcentem & decrefcentem; ftantealteroex-
tremorum Ellipfis defcriberetur.  Praterea & fpiralisli-
nea,qua mixea eft, alcero femidiametriextremo manen-
te,alterovero moto producitur. Legemitaque circuio
pra-



- EXERCITATIONES. 4| o
pralcribit,non quidem qudd hzcextremitasfter, illa ve-
1o moueatnr, fed quod {ua circulatione femper {emidia-
meter eandemferuet longitudinem,quodvel ex ipfa cir-
culi definitione colligitur. !

Ad fecundummiraculum, fcilicet, quod incirculo
circumferentia,qua vacualinea eft,concaua fimulfic, &
conuexa. Diceret quifpiamid, fi modomirabileeft non
circulari cantumsfed cuiliber curuz linex primo compe-
tere,etenim & Ellipfis & Hyperbole, & Parabole, & fpi-
ta, tum Cyflois, Conchois, & infinitz aliz irrcgulares
concauz imulfunt & conuexz. Sed & hzcinfuperficie.
busquoque defiderantur, e

Ad tertium,quod contrarijs feratur lationibus, an-
trorfum,retrorfum,furfum & deorfum. Dicimus, facile
{olui,Nullus enim,r¢ bene perfpe@, affirmaueritcircu-
lum contrarijs lationibus moueri.

ol g Efte enimcirculus ABCD,
circa centrum E; ponamus ro-
tari,& A verfusB, exempligra-
tid,antrorfum, mouebiturauté

# = 8 &BverfusC,& C verfus D,tum
Dverfus A. Non puto quenqui
di®urum , circulum hunc an-

A trotfum eodem tempore, & re-

trorfum ferri nec furfumaut de-
orfum,fi enim quifpiam per eius circuli circumferentiam
ambularet, is cerce ccnn:umi?{um(empcraddcxtcram
haberet,vel ad iniftram,fi ad dexteram,antrotfumibit,fi
ad finiftram, retrorfum. Sed necfurfum veldeorfum, eft
manifeftum. Ni'hilautcmprohibctcundcm mortum va-
riorefpedtu contrarium dici pofle, id tamen profecto fie-

rinequaquam poteft, nempe A moueriver{usB,hocefts
antror-
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10 INn Mecuan. Ariscs PROBL.
antrotfum;&eandem eodem tempote verfusBsid eftsre:
trorfumsrepugnatenimnatur, o3 ]

De quarto circulimiraculo,ibieritnobis fcrm_o»'b!
ea perpenderimus primo , qua Philofophus de Circull
produétionediflerens in medium profert. Sunt autem €
iufmodis | ¢ ! il P

Circulum quidem duplici notione producis Naru-
}'ali videlicetaltera, & alteraquaeft prztcrnaturam ’
ideo circularem lineamin termixtas com putari-

Motus mixtusait , velproportione feruatafit aut
non;Siproportione feruatd, reétam lineam s €2 Vere e
feruata,circularemlineam produci,

A e Efto enim rc&all’ag}';"

1353 D lum AB C Dscuinsh
e . rain data incpropOte >

ne,A D cum A D
P ucatur A, dupliclmow;

é dens
Altero qmdem.‘i’amo_

b, " b
} in B; 4ltero vero
B H C tum linex A B> fﬁ"aFu{
el verlus D feruata 7
ru:nlaterum propottione. Itaque‘ptonaturt:xmotura )
verfus B,perueniflein E, exmotu autem quo pfOPomo‘
naliterfertur cumlinea A B, facta ipfa A BinF H,peruc
niflein G, & E G conne&atur. Eritigicur Parallelogra®
mum AEGF, Parallelogrammo A BCD pmpmtion?f
lefimile,& circaeandem diametrum A G C. Semper iglr
tur pun@um A i duabuslationibus feratur, laterum P
Pportione feruata, lineam producet rectam, diametru®
nempe A G C.Ethocfané nullam haber dubitationc™
ex1squz docet Euclides1.6.prop.z 4- ;

His ica demonftratis hac vti videtur P hilofop hzs
argt-




EXERCITATIONES. I
argumentatione : Si mixtus motus proportione femoté;
reGamproducit,finunquam femota,efficiet circulum; fi
enimmodo feruaretur, modo non; partim reca partim
nonreéaproduceretur. Ingeniofa quidemargumenta-
tio, nivitium contineret. non enim mixtus motus, qui
nunquamferuatd proportionefit, femper circulum pro-
ducit,(ed & Ellip(gm'patc&, & quamlibetaliam lineam,
cuiusnullaparsficreéta. Hancdifficultatem vidit Pico-
lomincusin fua Paraphrafi , & eam folucre conatus eft,
fed quambene,aliorum eftoiudicium. Czterum falfum
cft, afferere circulum ex'mixto motu nunquam {eruati
proportione produci. feruat enim-aflidu¢ mixtus motus
quoproducitur ( {i eum mixtomotu producere velimus)
aliquamproportionem,{ed non eandem,

% Efto cnimreéta A B, cui ad rectos
A___E . angulos AC. Moucaturautem A,ver-
fus Cperlincam A-C, & ¢odemtempo-
relinea A C,verfusB,itatamen, vefem-
peripfi AB, ficperpendicularis. feratur
‘autem ea lege, vt quam proportionem
habetmotuslinex A C verfusB,ad mo-
7 sovuri punciAverfusC, eandemhabeat
/ ipfe motusab A verfus C, adrefiduum
i lines AB,demptinempe eapartequam
B ' ‘peragrauitlinea A G mota verfus B.;,S_x.t

: ‘ autem, cum A C fug motu peruenerit

in D, pun@um A, fimilicer fuo motu per cam latumperue-
nifle1n £. erit ergo ex mixto motu, non quidemin D, nec
inE,fedinF, eticque pun&umFin circumferentia circu-
li;cuius eft diametcripfa linea A B,quod quidem demon-
“ftratur ex conuerfapropolinz.lib.s.  Elem.EftenimAE
hocet DF media proportionalis inter EF s hoceft,A D»
& DB lrerumfifiarmotus A Cin G H,ad motum Hper
2 lineam

"
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12 In MEcHAN. ArrsT. PROBL. q
lineam A G, vfquein C, vnfchabct.pmpdrtm AG®
GH 8 GH ad G B,eritex motumixto Ain H,nempe®
ciufdem Circuli circumferentia A FHB. ex quibus al-
bemus, circulum ex mixto motu fieri pofle P_ml""rtlon i
bus quidem mediarum feruatis,fed nunquamij[d'cm“ d
Vera hzcproculdubio funt;nihilominus; o 1 as
retam producendam mixtus motus non¢ft necelfarit®
licemixto motu producipofit,itaneque ad c:,-jr‘cularct_n:
&ideo verumnon efle quod afferebat Philofophus: ‘,:l:_
culum ex mixto motu proportione nunquam Eruatd "
ceffario produci. i 1 ), 910N 7
Conaturpoft hzc Ariftoteles rationemafferte” s
circuli partes; qud propiores-centro fuerint;€0 ﬁn.t;,a ¢
diores. Aitautem;f duobusabcadem potcmiﬂh“s v

cur

¢ v : r-
- quidemplusrepellatur,illud vérd minus , zquume 13

diﬁs;_id moueri quod plusrepellitur,eo quod minls: =

trahiautem pluslineam;cuius extremum propius C.R ¥

tro illa qua faum habet terminum a centro remotiore™
, : s

y ienlls
Efto, inquit, c,rc%ﬂ

BCDE & alterinco™ 5
MNOP circaidem ccnffua_
A.Ducanturg; Diamett! fllo—
ioris quidem C D,EB™2
ris vero M O,N P. Iraque’ .
AB circulata €0 |::erucneflc
vndeeftgrefla ipfa quoq ¥
AM co vnde mouel capm
% a'5’P‘fl'lu:nict.'l'atdiL‘ls aute .
fertur A M, quam A\D, Pl"’o
e pterea quod A M a centt
magisreerahatur quamipfa A B. Ducatarigitir ALES

apun@oL,ipli AB perpendicularis Lg,cadensinmin?”
. riciks




EXERCITATIONES. 13
ficirculé,& rurfusabeodem L ipfi AB, parallela duca-
tur L. S, Ab S verd eidem perpendicularis S T, 8¢ ab F i-
temFX.Suntergo qL,ST,quidem zquales,nempe illae,

' perquas,fecundum naturam,mouentur punéta BM Mo-
tuvero retrationisad centrum,hoc eft,pracer naturam,
plus motum et M quam B. Maiorenimeft Mq,ipfa BT,
quod,ceungtum, fuppofuit Ariftoteles. nosauteminfa
demonftrabimus. Siigiturfiatytmotus pracernaturam
ad motum przter naturam, itamotus {ecidum naturam,
ad motum fecundum naturam,pun&um Bicum M fuerit
inL noneritinS,fedin F.cuncenim, veeft FX motus fe-
cuondumnaturamad X B, prater naturam, itaeft qL fe-
cundumnaturam ad M prater naturams fed BF maior
eft ML, ergo proportione feruati, velocius moueturB
quamM ciccaidem centrum A. Hac autemf{umma cft
eorumqua prafert Ariftoteles, Caterumnos parallclo~
grammum, quodin figura eius habetur pratermifimus,
quippe quod nihil ad eam qua affertur, demonftratio-
nem faciar. = ‘ : A 2

Modo quod pollicebamur , nempe minorem efle
BT,quamqM,ita demonftramus.quoniaST. ex prop.13.
1.6. media proportionalis eft inter BT & TE, eritqua-
dratum T S zquale parallelogrimo feure&angulo B s
TE,item, quoniam qL media proportionulis eft inter
Mgq,& qO. entquadratum gL zquale reGtanguloM g,
q O, xqualiaergo funt reétangula BTE, Mq O, itaque
reciprocalaterahabentproportionalia.quare,ve TE,ad
qO,ita Mqad T B,fed T E maior eft ipfa ¢ O, quippe
quodparsfit qO ipfius T E, maior ergo & Mqipfa TB,
quodoftendendum fuerat,

Cazrtertim fubtilia &z ingeniofaifthzceflenonnega-
mus, & longe faciliori & explicatiori modo veritas hac
demonftrari poteft,reiedtisnempeillis,fecundum,8 pre-

B 3 ter
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14 In Mzcuan. Arist. PrOBL: R
ter naturam motibus,'qui quid€in fimplici circulonect”
fario non cadunt + caderentautem fortaffe, f decircn?
reseffetd péderibus circumlatis ex @abilicentro defert
ptosquadereagit G, Vbaldusin Mechanicis Ffa&aﬂ{
libra. tuncenimdicipoteft, pondus quod aliste g
mundicencrum tenderet, a cicculi centro inlecfﬂm
neretrahi,ed hzcad circuli naturam , quatelys Sl
eft,nequaquam fpedant.

Efto igitur circumfcrﬂc‘it.f.
AFBH, cuius centrum C, 4%
meter AC B femidiametet 4 d-
fumaturin A C pundum® qléoD
libet, D,& centro Cpatio ™ =
circumferentia dc{cﬂbato.
DGEL Dicopun&tu e dem

c%us Irnoueri puntio D.c i
. circulati v
diamererad diametrum, & ermiciameter ad emidine
trum, ita circumferentia ad circumferentiam : gt Yy
,A. C ad CDsitacircumferentia AFHB ad circumf“c‘n‘-
tiam DGEL At motalinca G A circa centri &
uctur fimul & CD, eodem igitur tempore rotat
complentpun&a A D, maius ergo {patium eodem e’
poremetitur A,ipfa D, quarevelocior. Ira igirus feha
bet velocitas ad velocitatem, vt circumferentia ad o

ioncm

cumferentiam, &diameter ad diametrum,quar¢ 49" -

moueturin punéto i centro remotiori, velociu illomo-
ueturquodab eo diftarminus, quod fucrat
demonftrandum.

Qv




EXERCITATIONES. 15

QVASTIONES

MECHANIC £.

Qvasrtio L
Cur maioves libra exactiores fint mi-
novibus? :
I)Rioribu’s , ceu fundamentis quibufdam iactis, oppor-

tuné ad quzftiones proponendas, casquediluendasfe
confert Ariftoteles. Porro in Propoﬁta quaxftione vide-
tur prima fronte cauffam quari dere quanon eft:etenim

quis affirmauerit ynquam, lances quibus Apothccarij &
Macellarij vtuntur, magnaseas quidem, illis exactiores

“efle quibus Gemmarij, atque Argentatij filiquis , & {cru-

pulis n}inutiﬂimaappcndunt,qux tamen perexiguz{unt,

& fuilliscomparentur minima? Veruntamenita prorfus

r"-s\hﬂbet, vt aflerit Ariftoteles. Non enim propterca

quod ille magna fint, ha verd exiguz, ha funtillis exa-

&iores;fed quoniam magna,rudes {unt,minores vero ex-

quifiradiligentiaelaborat,8 amateriz pcrtiuacialibe-

riores. Careris ergo paribus,cxa&iorcs effe maiores, €x
Philofophimente,ita docebimus. :

Eftolibramaior AB,

4 /@ cuius fulcimentum C.

- '/6 Minor vero libra D E,

& 1 circa idem fulcimérum

= C, yna cum maiorh,ima-

ginationc,conuerfa.AP-

ponagur queduis pon-

dus muiori libra in A,

ficclinctél; exempligratidin F, eritqueminor librain G,

in cadem enim linea funt &G F. Vivagsigicurex eodem

cen-
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At a pérlt?oyz CHAN- ArisT. PROBL:

A eltp circuli defcribec GD> AT,

&orcirculi, Cumu hon BB diameter AB, dDC fe-

diametrum, it ¥ dl?mctcr DE. Itaqueve diameterd
» ita portio ad portionem : maiorautem ia-

critque

meter AB di
ne DG. qug:;:‘u"fo D E:maiorergo portio A F, portio-
quifitiusitaque :;;2: maius eft,minus obrutum fallic, X
nori DE cognolce um ex maiori AB quam €X ipfa mi-
Caxterum h mus,quod fuerat oftendendum
ftrumenta, puta ;Ecadcr-n de cauffa, Aftronomi
quo ampliora €0 m'lat."“’ Armillz, & aliaciufmo®h

o exquifitiora,& certiora probantur.

Efto enim A-
ftrolabium magnum
cuius diameter ADs

cain-

°

urem
circa idem centrii®

25, Ducaturiccntfo

recta E Frangens™e
i ink»

G,vtigitur G

tum circulum cD

ita FB. ad cotum€

culum FAB ,veerg?

GDadFB,itag u
0

fignati i
tiin GD,"
ade :
> os qui fignanturin BF, maiores er
- Hind

i
g quiin FB :
itaquea > &mlnutarum Ste
g pparet, inftrumé partium capaciorcs:
h‘:eﬂ‘e & exquifitiora = “li‘JZIithqu(" maiora fuerin®
C > u A
q‘(‘{fhgﬂc dCLib’rf od propofuerat Ariftoceles”
./ Ruod aut 4
inqui em a
duql:ltl evl:s;C_‘;amobrer;i :11:3161' fraudibus Purpurariorum»
>vtpedend nanturijqui :
0 X j qui purptt amven
defraudent, dum adcllncgiug),;'partdm’
non




EXERCITATIONES. 17
non ponentes;tum plumbumin alterutram libra partem
infundentes;aut ligni quodadradicemvergebat, ineam
quamdeferrivolunt partem conftituentes, autfinodum
habuerit, ligni enim grauior €2 eft pars, in qua eft radix,
nodus verodradix quzdam eft. Hinc quari poflet:

Virnm librs qua ponderibm vacns aquilibrant,

 ommi prorfus careant ﬁﬂudei
Videricuipiam poflet,libras, qu ponderibusva-
cuz, zquilibrant, omni prorfus fraude carere, verunta-
menitanon eft, quod diligentits (res enim magni mo-
menticft)difquiremus. =
A IS C B in G,vt A Cfirpartinm 1S,CB ve-
Eom o ro ecarundem fit10.apponatur parti

: ‘ ‘ . A lanx ponderans 10, parti vero, B
({5,

Eftoenimlibra AB, itadivifa

. lanx ponderans 15. ex permutata i-

giturproportione libra fufpenfa in

; G,gque ponderabit:fiautemappo-
naturlanci Bfacomavnciarum 6,& inlance A conftitua-

eurpurpura,quitafe habearad vncias 6, ve 10 ad 1gsite-

rum zqueponderabit,fed ve 10 ad 155it2 4 ad 6. Purpura-
riusergo fraudulentus,ponensinlance A vncias purpur
4, falo zquilibrio petet prerium vaciarum 6,&itaem-
prorem decipiet,quod fanc innuerat, nonaucem demon-
ftrauerac Ariftoteles. Hzc autem faciliorafientexijs,
quainfequentibus quaftionibus,vbi de ve&eagetur,ex-
plicabuntur. oy

Detegitur autem fraus,fialcernatim facomain pon-
.derando,modo buic,modaillilanci apponatur. Sienim
inlance A conflituatur facoma,inB verd purpura non fit

Zquilibrium, ( ip oM
] QG 3 Q!A"
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18 In Mecuan. Ar1sT, PROBL.

Qvastio IL “
Cur.fifurfim libre fulcimentum fit , appofito ad altera® ];’dﬂi‘ 1
ponderexdefcendat libra, ¢ o amoto,iterum q/r'e;m'at,d'ﬂ: » ;ZQ ’
librismrenertatur Sivero deorfium fulrimenmmfwﬂt, .
preffaad aquilibrinm non rewertarwr?

BYmembrcm proponit Philofophus quzﬁfoncm’g::::

trimembrem debuit,triplicifiquidemloco fuld deo-
tumaptari poteft,fuperiori,medio, inferiori: NS¢
mnibus verba faciemus, uti

' * Prima Quaftionispars. : |
« De Librafurfim fulcimentum habente:

Ariftoteles primam quaftionis partemita {olult ‘::
quia furfum parte quidem exiftente, plus librz extrap p
o pendiculumfit?Sparcum enim perpendiculum o :qu:l ¢

neceffe cft deorfum ferriid quod plys cft,donec o
) qua blfari.am libram diuidit ad ipfum perpen . :
€umonusincumbatad libr partem furfus raptam BC
Sitlibrare@a(hoc cthinzquilibrio confticut? ADs
, fparcum aute® ©
1lcimentum 3l“au-
D, defuper:paro%
B tem deorfum ;jcu'-
&oad MP"‘.”“DM-
laris erit Vl?‘ B po*
Si igicur iniplo PP
naturenus,eflt * \
dem vbi E; C ;‘cm
vbi H, quamobiy
caqua bifarid® ~ -
fecat,ptimo quidem erit D Miipfius perpendiculis ¥
benteauté onere,eric D G.quarelibrzipfius EH> 2:“’

____‘

-



EXERCITATIONES. ' 19
extraperpendiculum,cft A M,vbi eft qP maiuseft dimi-
dio. Siigituramoueaturonusab E,neceflecft deorfum
ferri H,minus eft enim E: fiquidem igitur habuerit {par-
tum furfum,propter hocafcendit libra. . %

Peflim¢ omnes{chema hoclineruntita ve difficil-
limum ficau&orisinde fenfumaffequi. Nos autem cla-
riusremoboculosponimus. Id ergo fibivult Ariftoteles,
propterea quod pars iugi HD G maior eft parce EDg,
eameleuatamnecefle eft defcendere,& iteruma perpen-
diculari A DM bifariam diuifamad zquilibrium reuer-

“ ti,Poflumus nosidem fimpliciori figura demonttrare.

Eftolibra A B,bi-

Q \ fariam_ diuifa in G,
fulcimenti vero fur-
fumvbi D, produca-
tur perpendicularis
DCinE. Stanteigi-
turlibra A B,in 2qui-
librio ®qualis eft pars
. CH, ipfi parti CB
apponatur pondusin
AL CO1T B. Declinabitigitur
libramotacirca centrim D, fiatautemin E G, fecetque
perpendicularemin L. Punétum vero C codem motucir-
Caldcmf:mrrum D eritinH. amoueatur pondus appofi-
tum : Dico librama fitu F Gdeclinaturam & iterum re-
uerfuram infitum priftinum A CB. quoniam enim parti
G H,quz zqualiseft parti HF; addicur pars 1H, quaa
Perpendiculari eft vique adTH,fpﬁ vero HFeadem pars
detrahicur, eric 1 F minor G L Superabitvritaque 1 F 4
G I:dcfc'cndetque F Lafcendetvero 1F;doneciterumli-
: Cita bra
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20’ In Mecaan. ArisT, PROBL.
brainpartes zquales,yrantea , dinidaturin'C Sfiat
quilibrium. ~ '
WEY : 3 % Ay . m
HzcPhilofophi demonftratio eft vera illa ql-“dfuij
{ednon exMechanicis principijs,hoc efbex centr! gr i
tatiﬂpcculationc;nqs igitur clariusrem cxponcmus’ ;
qua {equuntur confideratis.

ques-

Sipondus-circa ftabile centrum conuertatul ’dlm:'{‘
famnon ftabit, nifi fecundum grauitatis centrum ™ o
inperpendiculari,qua percentrum, circa qu°‘,i conuer.
titur,ad mundicentrum cadit.  Stabit aucemin ¢4 P di
pendiculari in duobus punéis, alcero a centro M40
rc;moti‘ﬁimo 5 altero vere eidem quantum licuerit P
xtmo.: '

ro-
w

s

" Eftocorpus A,cuitls gra‘-l;:_
tatis centrum B,nixum !mc.%/c;é
flexibili BG, cum qua 0%

conuertatur circa centt =

Ducatur autem pcrm.“"dlé D

trum _.perpendiculal'ls {ccﬁ’

Sitigitur primo pondus £ ©

dum gracilis B centrum, 1% Pu !

pendiculari ipfa fupra ccgtfrcé_

C,putainB. Moueatur & °h
datin E,Poft hxzcvero 11 ,ulal'i
c&itcruminip(apcrpcn‘.i'c 9
infra centrum C. Defcrib®t m-
gocirculum ex centro G ﬁfcu-

¢ BEF fecantem perperc =

‘farem in duobus punctis ”_E%i,
{itis BF, dico, pondus lll:;;& 3




EXERCITATIONES. 21

miflur in duobus tantum punétis fuapre naturi perman-
furum; BF, in B, primo,quoniam cum cerpusipfum Aa
perpendiculari,qua fupeificicilocointelligitur ABCD
per centrum grauitatis dinidatur, in partes diuiditur -
queponderantes , quare in neutram partem inclinabit.
Stabicigitur ere@um; linea ipfi fultum, 1flexibili BC,
qua nititur punéte C. InE veronon ftabit, quippe quod
eo ficu centrum ipfam grauicatis fit extra perpendicula-
rem,& ideo extrafulcimentum ftabile C. In F veroite-
ram ftabit,pendensa centro C, propterea quéd &ibiab
cadem perpendiculari dinidatur per grauitatis centrum
inparteszqueponderantes. ‘EftigiturrefpectuB;ipfum
punétum C,fulcimentum deorfum, refpectuvero F, ful-
cimentum furfum. Arquialinea D F,C B,d centro mundi,
quodeftextracirculum, BEF, citculumipfum per cen-
trum C fecar, erit pars cius D F quidem breuiflima, ipfa
verd D B loagiffima,ex propof.8.lib.3. Elem. Pondusigi-
tur A conuerfum feuliberé motum circa centrum C, in
duobus tantum locis perpendicularis linez ffabitremo-
tiffimoaltero, vteft B,altero vero eidem quamproximo,
vteftF. : '

‘Hoc idem egregi¢ demonftranit G. Vbald. in fuis
Mechanicis, Trattatu de Libra prop.1.

Adhzcautem dubitare quis peflet,cur experientia
docente,ponderaqua infra fulcimentum habent, vtlan-
cea fariffaue ad planum horizontis perpendiculariter e-
recta;licereo cafu grauitartis centruminipfa perpendicu-

iiari conftituatur , non fter quidem, fed altrinfecus ca-
dag? k
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okt IN MEcHAN. AR1s r. PROBL! O
Sit enim horizontis
D planum A B,cuiinpuft ¥
C perpendicularitet er
&a ftatuacur (ariffa D&
cuius grauitatis cqntrurt;l
E, inipfa perpcndlcu!a s-
Stabit ergo, €X pramiti®
& certé ftare debuifs ﬁat
retque, ni vitinmobftare
matetiz; non ﬂ:a.t at‘uem:
: quiadifficillimum® eftgra
uitatis centrum;fuapte naturiindiuifibile,ita ad amer m
fitere, veinneutram partemd PCrpcndiculari

. Hzcigitur exijsfpeculationibus eft,qua 3l praxirn,m :

teriz vitioimpediente,autvix autnunguam re ig"?““r'
Hmf: autem ea queftio foluitur, Curij ql'“m"ﬂ}“?l
zrc&am d{g{t(‘) fammo fultinere conantur,non £€0¢ st
cm,fie(;l dlglfl mptu,fhri(fx motum {€quantuf- (e
e cc.r‘tc; agit,quinurantis farxffx,digi:o,mot“.ma[is.
quiturs veinipfo motu digirumaffidué centro y
fariflz fupponac,vnde fic venunguamexcra ﬂllCimcnwm
permanens;nunquamcadat. '
Similishuicaliaquoque dubitatio foluitur:Nem s
Curturbines , quibus pueri ludunt, dum-quid"mrotm’
tur,ftent ere@i,rotationevero ceflance, cadant. 5
A #i2 . Eftorenim Tusbo AB7€
i ius grauitatis.centrumC’Pl.anm:‘i
,/\ horizontis DE , l-inca‘Hoﬂzon 3
H perpendicularis AB G granfie?
percentrum grauicacis 2oingts
tem fulcimentumin B- lfaq;c‘ur{n
E centrum grauitatis C fic nip?

i : : n-
per pcndxcularx,&abu ex demo!
ftratis




EXERCITATIONES. 23
ftratis,at ex vitio materiz non ftabit. Modo,vtaffolet,ra-
pido moturotetur. Dico, Turbinem,motufeurotatione
duranteftare. ea autem Paullatim clanguefcenteinca=
fumvcrgerc;ce(fantc vero penitus cgdcrc. fir en.iAm exin-
xqualitate materix, vel operis ruditate, vel alid quauis
excauffa, graunitatis centrumnon eflein C, fed exempli
gratidvbi F, notentur autem hinc inde Turbinis late!’a
notis GH. Veique cum F extra perpendicularem fuc_nt,
cadet Turbo ad partem G;atidne fiat,efficitur v_elocnta-
temotus, quo centrum F transfertur in contrariam par-
tem,vbi L.non autem cadit verfus H, quoniam cadem ve-
locitate iterum transferturin F,quamobrem cum huius-
cemodi centri affidua circa perpendicularem fiat trans-
latio, ad nullam parcem Turbo cadere poteft; clangue-
{cente veromoturotans; paullatiminci pitinclinari, dO:
nec co penitus ceflante, ad cam partem cadit,ad quama
perpendiculari grauitatis centrum vergit. Dc(cribit au-
teminrotationegrauitatis centram, quodinmedio non
elt paruum circulum; per cuius centrum ipfa perpendi-
cularispertingit. ;

Modo redeuntes ad libram , cuius fulcimentum eft
furfum,alio principio, nempe Mechanico, cur deprefla
ad zqualitatem reuertatur,demonftrabimus,

Sit
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4 In MicHAN.ARIST. PROBL: ‘
Sitigittl yefis
criﬁs,libraA , CU-
ius centrum grauitd

tis C, fulcimentun
in D i

trumtendit D igi
Soma e g?al‘;i?&am": igitur libr in fua zqualita®® 67
dem fulcimcntu:: 'g lepfal’erpendiculm sl
proximo.Pondus oéh i S st zm
tem pars CB,in I-E,F lxc apponaturin B,D“limbuau-
Mota igitur librato > eleuatd incerim parte AC e
circaidem c.cn:mmta s.€irca fulcimencum D mouebit
portionem circuli G & grauitatis cencrum C deferb8™2
eft C,extraper 1 CH,fietq; Cin H, & uox:iam C
ceB,cuius Prcfggﬁdlﬁularcm ﬂt,amo,w ;Ioﬂdcrc" :
i e lx‘bra dcclinauéra:,ccntf“ﬁ g .
remdefcendet,d e Hadpitl e
fomdagens u,il %ngcncrumin ea qui::(cal: uo caft 2
bie ReBad quilibriumreuertetur : quod fl;e‘ll’“ ge
Hisita rati
nos a.nimadu‘f:‘:(t;ilil l“;:ls, oftendemus, ( quodnullu's e
:'1: : ent {hrfum,earﬁx csf‘Il:: glibm“m“ > qu&e falcimer?
ol uram,v a s polt
‘ Igfdemr:rﬁumetatntupvcl penitus :lzzl‘::c?l‘t?ms :
ciBiltaquefitale fi am'lbus’ e Pondus o
ueru:quod(hpcrctreﬁﬂ:cn‘iam’ gua'ﬁ;
i




EXERCITATIONES, ] 25

illi facit centrum grauitatis contra naturam elatumin H
mouebitur quadam libra.Sinautem tamparui momenti
fit,vteam refiftentiamnonvincat, ftante circalocumin-
fimum centro C, non mouebitur aut faltem p,arum,ipfa
libra, . e

Hinc colligimus fieri poffe , libras illas, quanon«
quouis,quantumuis paruo ponderedeclinant,eas fulci. «
mentumhabere fusfum.

Hisaddimus, czteris paribus, refiftentiam Fé efle
maiorem , que minus grauiratis centrum diftat a fulci-
mento furfum,circa quodipfalibra aduertitur.

. Eftolibra A‘B,cuius gra-

. uitatiscentrum C, & primo

: ! uidem ecius fulcimentum
E @ ? S .
F urfum ficvbiD,itaque fiap-

2 — pofito pondere declinauerit

libra ad partes B, punétum
. C , dum afcendet deflcribet
portionem circuli C E.fulciaturiterum furfum pun&oF,

&iterumdeclinetad partes B, &iterum pun&umC,dum
afcendet, circuli portionem defcribet CG. Eftautem
minotangulus contactus A C E,angulo A C G,magiser-
go furfum,hoc eft,ad naturam (ui feretur G, per CG,ex

centro F, quim per C E, ex centro D, quod fuerat de-
monftrandum.

Hazcautem refiftentia ex eedem fulcimento 82.€o-
dem'pondere eo facilius fuperabitur , quo longius bra-
chium libra fueric. >

Efto enimiterum libra A B, cuius fulcimentum D,
centrum grauitatis C, (it 8 alialibra, cuius brachiabre-
uiora E F,idem habens centrum C, & eidem punéofu-
{penfa D.Dico igieur, codem pondere appoﬁto,fajilii{s

D 5 ecli-
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g o In MecHAN. AR1sT. PROBL.
ey & declinaturam libra

m ad
partesB,quémﬁidcm ap-
ponereturin F\.
tatur enim. 2
horizonti pcrpcnd
7,/A risBG, & ab Fitem per
3 pendicularis FH,D c:‘
1e 5 iunéta D B,centro L2 7
gﬁ?&:@f)o 19-’ atio DB,circuli portio defcribatut BI, ire™
(Cribatut F?dém centro D,fpatio D F,portio circuliac
b i“l Kieft autem maior D B ipfa DF ex propol
FKObh 11'11. quare maioris circuli portio et Bl qugm
cft motusfl elmi:autcnf’hoc efh,a perpendiculari remotiof
fus K F HP r FK quam per B L. maiorfiquidem ¢ ang®
‘(:e"r“ YR a,"gllilo 1 g‘G.quod L Duca[u[
erpendicularis,ipfi DF [ nosita probamus. = m
%K inF,itemi ‘ﬁ%l OF linea L F contingens circuld
circulum BT in B, B, perpendicularis MB> contingen®
> & quiaangulus contingenti® maiof!

circuli min
orelta ¢ -
ftangulo contingentiz minoris et KFL

maior 1 ;
DFK t?ﬁ%{;l{‘c&muremfum DFL,DB M;minol’ﬂgo
iam citata Pi'g IP{{‘? D_I}I refiduo, Maior autem Cex
multo minus rP?i-qu; DB C, eritigitur refidut® 354
'quihusﬁ'dctra; duo FB1,fed re&ifunt CFH> B G,¢*
maiusrefiduo Ign(t;ur CFK, FBI, eritrefiduu® KED
ripondusdefcend >plus ergoretrahitura pcrpcndi‘ula'
“preeualebi ‘f? ndensperFK quam per B, mint? igites
4 cnda"c iftentizin C pondr s p ‘cnﬁ;mm Fquin
PPPoﬁhtxlrlxﬁsn&]j'ghod fuerac dcfnorfﬂrandum.
Sintenim { ldemquoquealiter oftendere:
quim»comm m corfu{n duzlibra,maiot'A B, minof EF:
ro {urfum D ;nc grauitatis centrum C,fulcimcntu’m ve-
GG zquali'; l‘?ducacurpcrpendicularis DGinG¥ fiat
‘ CB, CH verd 2qualis CF. Suncigiturdi®
veles

Demit-

unéto
P icula-

‘H

Lo -



EXERCITATIONES. 27
AP ve&esD G,DH,quo-

rum quidem commu-

ne fulcimentum D,

@ @ pondusveroC,poten-
tizvbi HG. Suntau-

tem hi vetes cius na-

H tura, in quibus p&dus
cft intcr(f!ulcimcntum

& potentiam , itaque
vt fe habet DC, ad
D G;itapotentiainG
ad pondusin C,itemvt DG ad DH ita potentiain Had
idem pondus C, fed minor eft propofitio D C,adDG
quam D Cad D H. minorergo potentiarequiriturin G,
hoceft,inB,quamin H,hoceftin F. Dataigitur ponderis
zqualitate facilius fuperabitur refitentia C in B, quam

inF:quod oftendendum fuerat.

Ad huias librz naturam ille quoque rediguntur,
quarumiugumnonre@&umquidem, fed curuum, vel ex
re&is furfum in angulum ad fulcimentum detinentibus,
necrefertverum curuias fit circuli portio qualibet, aut
ellipfis fecandum alterum diametrorums quodita de-
monftramus,

ARG _ Eftolibra,cuiusiugum

@' i curuum angulatiue ABC,
cuius fulcimentumB,zqua-
liaautem brachia AB, BG,
& pondera item vering; ap-
. penfazqualia. Demittatur
ex punéo B ad mundi cen-
trum perpendicularis BD.
Stante igitur libra ABC in
.zquilibrio , erit-eius gratti-
D 2 tatis

2
e

0-
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28 In Mecan. Artst. ProBL Ap-
. I : i BD,putaln te :
tatis centrum inipfa perpendiculari B libra, fit auee®
ponatur pondusin C, dcclinablta_ut.ﬁm 1 ui;:atis E pef
iuxra pofitionem F B G. Centrumigiturgrd crum gravl
portionem E H, eririn H, Afcenditergo cei curams &
tatisin H,hoceft, lurﬁun,idc[hcox_ltra eius mextra pes-
motoigitur pondere ex C,grauitatis ccntf;“: o icert
pendicularem conftitutum rurfus defcende ’idcmcgrc.
libra AB G ad zquilibriumreuerteur. Hos 7
gi¢oftendit G, Vbald.inra&tatude hbra,PfOl:n s €%
Hincratiopendét c:atumimztg.Llnculm’.‘-‘l u’nt: per-

contufa papyro ligneaue lct}i materia coxnplfligiehncs,v:
que manus earum ambas , ferreum filum mi'!a 23 quid
trinque plumbea appendunt pondera zquall u’n culaftd
lege, vt centrum grauitatis infra pedesimag 1 funam-
tuatur, Tunc enim extenfo filoimponentes i magun’
bulosperillud, vltrd citrod; decurrere faciunt! g
culainterim ereta & inneutram partem cadent®’

tﬁ a l i S 5 2
vefigurd clariu ﬁac, | A Eﬁoimagafg;
A g ABper S
b i “1inus traijcistvl“,mcﬁ
¢ ferreumy CUIY 4 i,
xqualibus PonaPPE-
bus hinc inde 4u-
fis € D. Nirat 1y
tem pedibus & i

i
: % potius P
y in B,fitgstot s o6

e ati
chinz grawttd™™
trum E, fitqu¢ Pia.
pédicularis P! £1g.
o uitatis centri vt ein

: ens AB E-I";uﬁ de-
<linataimaguncula, & conuerfa citca punétum " Jinet




EXERCITATIONES. 29
clineradpartes I,centrum grauitatis eleuabieur in F. Si
vero ad partes H eleuabitur in G. quare cum F G loca
fintremotiorad mundicentro,quamfic E;non ftabic gra-
uitatis centrumin punétis F G,{edadinfimum locum re-
uertetur, hoceft, inipfaperpendiculariinE, & imagnn-
culaad perpendiculumipfi HBE filo, hoceft, ipfihori-
Zonti reuertetur.

Hinc ctiam Arietum, Teftudinunique demolite-
tiarum Machinarum vispendet, nempe ex rationelibra-
rum,quz fulcimentum habent furfum.

£ftcenim Aries A B
funi appenfus CD, cu-
ius grauitatis centrum.,
D, perpendicularis vero
quz ad mundi centrum
ipfa CD E.Stanteigitur
in zquilibrio machina,
centrum grauitatis eric
in ipfa perpendiculari.
Applicetur alicubi pe-
tentiaretropellens, eleuabiturigitur centrum grauitatis
percirculiportionem D F, cuius femidiametereft C D,
fictqueiuxrapofitionem CF. Aries veroin GFH. Di-
miflaitaqueMachina centrum F vepote graue,non ftabit,
{fedfuaptenaturireuerteturinD,  Quadrupliciautem
de caufla motus Arietis violentiffimus eft ex vi naturalis
ponderis , quodeorfum fertur, tum velocitatenaturalis
motusin defcendendo auéz , tum ex vi potentizimpel-
lentis, 8 naturalem motum adiuuantis , tum ex velocita-
¢ ex motu violento deorfum & antrorfum impellente
acquifita.Id eriamaddimus;eo validiores fore iGtus, quo
grauiorfuerit Machina, & maius{patium, quoretrotra-

/ D 3 hitur,
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30 In MicuaN.Ar1sT. PROBI: copeﬂ:
hitur, grauitateipfa& fpatiotum vﬁnum vnion
tionem mirumin modum adiuuantibus. di-

N nte
Hzcnos de Librafurfum fulcxrnlerltut!!h’:}i“:otf i
&aveluimus, nunc deea, cuius fulcimentum&¢
cft,verbafaciemus.

Alcera quaftionis pars:

De Libra cuins fulcrmentum deorfum of- 2
? ub-
Si deorfum fuerit, inquit Ariftoteles, id quocdaf -
ftat,contrarium facitilli qu furfum habgt ’ n‘crf}Pw ficli-
quilibriumnen reuertitur. Plus enimait, di® culu
bra, quz deotfum eft pars, quim quod perpel Sleuiof
fcget, quapropternon afcendit. eleuataeni® b
CLt. 3 3 a-
Hzecille, quifchematequoguerem aperits .“:9 é-
pudinterpretes,& PicolomihCumparaphliaﬂcm’-l tus of-
dose lineato,vtinde obfcuritas lucisloco, legent!
fundatur. Nos,quod & fupra quoque fecimus, e .
gur4, foleipfo clariorem, ex Ariftotelis ipfius men
totam cfficiemus.

crem

sirlibraveasito®

: Jibrio €%
eft,in xq\'ﬂhb' Per-

fticura)vbi NO g

cndiculumau,“n;-(:is
ot Pchcn4xcu arﬁ)
quz ad mundch.nFtu[
KLM. Biﬁfi?m’%lﬁto
fecarur NG " ¢

ofthzc enere 17 Ebi
N, erit quidem e
O.ipfum nuteﬂl; LD

KL autemvbi
R.KLa quare




EXERCITATIONES. 31
quaremaiuseft K O,quam L R,ipfaparte PKL.Amoto
igituronerencceflc eft manere. Incumbit enim enus ex-
ceflus medietatiscius,vbieft F. Senfuseftigitur,idcirco
partemiugi KL O inclinatam , ad zquilibrium nonre:
uerti, propterea quod maior fit ipfa KL O pars qua tra-
hit,ip(aR K L,quz trahitur 8 eleuatur.

SN h Potefthoc idem longe

Q\/\ fimpliciorithemate demon-

@ < ftrari. Efto enim libra AB,
q

cuius centrum C, fulcimen-

3
X
o O tumvero deorfum D, Per-
@ : Q{ pendicularis per centrum &
F :

Q¢). fulcimentum tranfiens EF.
Apponaturpondusin B, de-
clinabit§; puta ad GH,cen:
tram verd C,ex ftabili fulci-

mento D, circuli portionem defcribet C1L libra autem

{ecabit EF perpendiculareminK, Zquales autemfunt
1G,IH, atex parte HI defumpra cft KI,additaque ipfi
1G,maioreftergorota K G,tora KH. Nonigitur KH
habet K G; fed libra,nifi impedita fuerit, cum centro (4
defcendenteperlin M, ad ipfam perpendicularem dela-
ta,ad inferiorem partem, mutatis vicibus quiefcet, facto
nempe fulcimentofarfum, ficrq; horizonti zquediltans
iuxta pofitionem L MN. : $25

~ Demonftratio quidéefthzc,fed non ex proprijs prin-
.cipijs Mechanicjs,népc exratione céuri grauitatis petira.
li{dem enim farfibusicd eentrum grauicatis C fiat extra
perpendicularem,defcendensad ], nunquam reuctecrur
in Cafcenderetenim; {ed filiberé circacentrum D con-
uerteretur;defcendens vediGtum eft per circulum CIM
}iol\!;[dlt}s B, fieret in'L, A vero in N adepta pofitione

Cur
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. Cur autem huiuslibra,quz alidsinutilis cﬁ,mﬁﬂ'}"

nericPhilofophus,ea videtur caufla, quodin evedtis ik
i tutem eliciat,vtfuo loco videbimus. Idautemy¥ :

| rum,hominemacutiffimum nihil prorfus de €3 Jibra cg! i

il fe,quz fulcimentum necfurfum habet,nec deo;[u.m., c.‘

i inipfo exquifit¢ medio,ita vt centrum grauitatis 11 iplo

‘met fulcimento confiftat. Nosigiturdehacqt® 0 'tzm
pretium fuerit,& ad rem,quade agimus,veile,in med!
profererus.

| De libra cuins fulcimentum estin medit- fire

i : Dicimus itaque,libram,cuius fulcimcntumﬂ?c, u{o
: fum eft,necdeorfum,fed prorfus inmedio ,nempeitib

§tauitatis centro,vbibrachia & pondcra ytringue ﬂplgo'
ita fuerint 2qualia, fiabzquilibriomouenty’ 5o

p?,ﬁtu di-
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s =

8 docunc_iuc pofita,ftare necab co,quemadeptd ¢
: mouecri.

uzftionem 4 cene s
Qu hanc Ierpcram eralArunt IE o)

res quidam, Hieron.Gardanus,Nicolaus Tart2 ot
il nonnulli, qui IordaniNemoracijaffertiones {42 i
quorum demonftrationes vel paralogifmos potits & .

gie confutauitin libr. Mechanicor. Traétatt delibr® {é’;o-
™ pof4. Guid. Vbald. ad cuius probatiffima {crip® v . g
) remablegamus.fufiffimé enimibihacdere &4
e mcagit. Nosautem quidem paucis ea,qu® adha
gnitionem pertinent,explicabimus.

/ D Efto'enim libra A-B,
cuius brachia ’ql-lah?;
[S9Ls ST & centrum g“u“an
@ < in C, brachi)s i
@/; —CD AC,CB xqual s
qualia pondcm hin

¢ = u
natcuf. 4
. inde appo fulci-



. Exgrerratiowss) 33
fulcimentoinmedio, hoceft, vbigrauitatis centrum C
applicato percentrumipfum C ducatur perpendicularis,
quead mundi centrum, D CE, fitque primum libra z-
quediftanshorizonti, conftituta. Tum ex altera parte
preflamoucatur & fiat iuxta pofitienem F C G.Dico eam
.dimx'{fam_pcrmanere,‘erenim cumgrauitatis centrum fic
inipfa perpendiculariin neugram partem verget, fedneg,
vergerepoteft, quippe quodnon circa fulcimentum cen
€entrum matus,moucatur grauitatis centrum, fC{im i,Pfo
fitfulcimento;fitum ergononmutat. Pratereacumper-
pendicularis DCGE pergrauitatis centrum ducatur, cor-
Pus ipfum exponderibus &libra conftans abecain partes
€queponderantesfecatur,&ideo ex centrigrauitatis dif-
finitione, quam rotulit Pappus; corpus ipfum centro
grauitatis appen&m, dum fertur quielcit, & feruateam,
quama principio habuit pofitioné. Etfané fi partes quo-
modolibet libra per grauitatis centrum diuisd , funta-
queponderantesnec trahent inuicem,nectrahentur,{ta-
bitergolibra,& quamadeptafucrat pofitionem,eam fer-
uabit.Id tamennonnegamus, difficile effe libras eiufce-
modiex materiafabricare, quippe quod non omnia qua
vera funt, & cuidentiffimis demonftrationibus patent,
commodéad praxim, exartis & materizimperfedione,
reducuntur, !

Cezterim harumlibrarum eaeft virtus, vt vel mini-
mopondere alcrinfecusappofito,declinet;quod illis que
centrum furfum habent,non euenire,demonftrauimus.

Circahac poflet cuipiam oriri Dubinm, num chor-
dulz,quibus lancesappenduntur, variationem aliquam
cireaca qux demonftratafunt,inducere valeant.

- Dicimusnullaminde fieri:Efto enimlibra AB, cu-
luscentrum & fulcimentum C, ab cuius extremitate A
gependeat, funiculus AD,abalia vero B, funiculus 8 E,

qui-
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i In MEcuAN. ARIST, FROBL, i
I
s :
Fl » o o qu;l.xs l&%ucatur - ;:’
"‘ C N () in I C"I—I‘, u ooz
i Art® B fiatqu bus i
! 5 g4 u || culiverdinlan m fu-
l : 1K,H L.fecet a“‘:‘ i
[ £) niculus 1K librat rodu-
: . o inM,LH vero Pl o,
b | catur & c"'ndcmi g"tur
{ 1 in N. quonia®. 95_,‘?;.
w‘is 2 I-C,xqual.is C&uli Mlci
1 rallelzautem KX LLN zquales eriicalcernt ﬂé’%{ zquales
NHG, fed &anguliad verticem IGH, B UNGC

i funt,quaretriangulum IM C,zquale tr.iaﬂgl.t 0 antars
’( i & la’t%ra lateribugs,ququualibus angulis (Ubte:?l’ond'.'
Wi Zqualis eftigitarlinea M Clinez N C.Itaqu in punéhs
i ralancesue, K L mente concipiantur ap):fcnf"’l uepotts
i ’ M Nex brachiorum & ponderum zqualicate 2477 -
i derabunt.quod fucratd&monﬁ:randum.

QvasTtio IIL emnghh
Cur exiguavires (quodetiam aprincipio dixerat) V¢, )
monent ponderas veitesinfuper onus accipientess .
Jitsminorem monere grauitatem,minor et ab-
tem fine vecte ? Rheto*
| ARiﬁoteles ita quaftionem proponit, vt c“; uicat
\’.*4 ricoquodam fucoadmirabiliorem faciat: 90 uod
temhocpacto,inquiés;fieri pofle eamefle Ga_“‘r?“:l’l
s vedisfitlibra,eiusnempegeneris quod fulcxr.nen‘“csm_
betdeorfum, atqueidcircoinipfa preffionein P“t g
Zquales ve&tem diuidi. -

Tig®

; )



EXERCITATIONES. 35
Figura'quam ex-

hibet,vix fere quid fi-
X /\5 /. bivelitexplicat. Nos
=Y

=]

ad eius métem aliam

A

< B

proponemus eamqs
(] _Q longe clariorem.

- <« Efto ve&is A B,
E‘] cuius fulcimentum,
. deorfum in G, pon-
dus D,potentiaexvee, pondus fuftinens E. Perpendi-
cularisper fulcimentum F C G. Iraquequoniampoten-
tiain E non fuperat pondus D, nec ab co fuperatur,ftae
vedtis cum potentia Horizontizquidiftans, hoc eft,inz-
quilibrio,ve&isautemin punéto € diuiditurin partes -
quepongerantes. Modopraualeat potentia ponderi, &
ve&temdeprimat, fiatautemin L CH, eritigitur B,inL,
AinH,DinK,& C F,quzvettem in partes zque ponde-
rantesdiuidebat,in CI. lamigiturnon2zqueponderant
partes,fiquidem parsveéis F CLaufertur parti HC L&
adiungitur parti [CL,quaideo fitponderofior, vnde &
potentiaad ponderis eleuationem adinuatur, Eadem i-
giturvtiturhic demonftratione,, quam in explicando ef-
feGulibra,cuiusfulcimentumdeorfum eft,adhibuerat.
Necalia de cauffa,ve fupra notanimus, videtureius libre
infuperiori quaftione,confiderationemintroduxiffe. Et
fané verum eft quod concludit, Yeruntamen minimi eft
momentiad tantam vim paruailla adieétio,que partive-
&is depreflzinipfa dépreflione adiungicur, Aliundeigi-
tur tantxreicaufla eft petenda,quod &nos deinceps fa<
ciemus. Videturautemipfe quoque Ariftoteles nonfibi
prorfusinaflignataratione (atisfecifle, & ideo fubiungi:
quoniamab zquali pondere celerius mouetur maior ea-
rumquza centro funt:duo verd pondera, quod mouct&g
2 qllO

IR
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36 In Mecuan. Arist. PROBL- 4 mouens
quod mouetur, quod igitur motum pondus autem qui-
longitudo patituradlongitudinem, fempera b g
tumab hypomochfio (id eft,fulcimento) difta ap
tanto facilius mouebit. Cauffa autem eft,qua o™ 2

ore
; lift maior
memoratacft, queniamqux plus a centro dl at

. ra=
defcribit circulum.quare ab eadem potentid quaillt?c ¢6
biturid quod mouetur,qua plus a fulcimento ¢! Pondus
ille,qui afferit duo ponderain ve&e confiderarh nimpo*
nempe motum,& mouentem Potentiam (han-c cs aut
derishabere vimatqg; rationem certum cﬁ) Vice exin
potentiam acquirere ex brachij longitud{llc , 8 ora, €9
confequentivelocirate, quo enim brachia lon%lcrc mo-
inextremitate velociora,atqueidcircoitale hage Jongi-
tum pondusad potentiam mouentem, VE brachi) camus
tudoad brachij longitudinem : brachia aute™ 3§ i
partes illas vetis, qua A fulcimento ad veran 2 ento

extremitatem pertingunt,& ideo quantum a fuloim

potentia diftabit magis,co facilitis pondus moucbi®
Veravtique & exploratiffima hzc aflertio " i,
runtamen,cauffam huiufce mirabilis cffecus €1 naf
citatem , quz brachij longitudinem conﬁ’-‘luit‘”’m:i
firmamus. qua enim velocitas inre ftante ? s;apti‘[ cil

vedis, & libradummanentinzquilibrio, & nihilo f¢
paruapotentiaingens (uftinet pondus. . ibra-
Dicetad hzc quifpiam,velocitatem in Jongior uzlo
chio finonacu,faltem potentia effe maiorem- Que-
quidinre qua efta&u, momentihabet potcntia ke )
nim fuftinet,fuftinens. Confequitur, (id vtique fatﬂg ta*
neceffario velocitas maior motu brachiy maioris s 2 i
men caufla eft cur vis loco vbi velocicas maior it 3PP o
ta magis moueat.Sané ex velocitate , dum mO“CHF?rZPgr-
HSacquirere corpora, tum proieéta, tum cadent’d” 5

; 8-
cam eft,quod etiam in quaftionc1s. cum Phl-lof"PhE; 4
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#CEXERCITATIONES. 37
fiderabimus.  Sed hocex vélotitate & motu fit, qua funt
adwu. At brachiainipfe zquilibrio fuftinent a&tu quidem,
fednon mouentur. Cxterum videtur Ariftoteles id fub-
odorafle,quod poftea Archimedes,Mechanicorum prin-
cepssin propof. 6, primi /Equeponderantium explicité
protulit 8 probauit: nempe imzquilibrioitaefle pondus
ad pondus,vt brachiumad brachium,ratione permutata,

i & Eftoenim veis

=2 : : A B, quomodolibet
4 B3 > g ’

‘ : A ; i fulcimento diuifusin

i =1 C.appédatur autem

S : in A; pondus D,inB

vero pondus E, itafe
habensad pondusD,vtipfa AC ad CB. Stabitigiturve-
&is,& neutramin partem verget,erit enim centrum gra-
uitatisin C, dinifonempeibivedein partes xzqueponde-
rantes. Hocpoft Archimedem, & infignesillos veteres
Mechanicos praclariffimé demonftranit G, Vbaldusin
Mechanicis,%ta&atu deLibrapropof, 6. necnonde Ve-
&epropof 4.

Czterumvtaliquidinterim,quod noftrum fit,affe-
tamus,liceatnobis egregiosillos viros interrogare, qua-
nam mirabilis eius effe&ionis fic cauffa? Dicent permu-
tatamproportionem. Teneo,atnondumacquielco:pe-
tamenim , Cur ea rationis permutatio mirabilemillum
effeGtum pariat. Hoc quodillinen docent,putonos,i-
. goorantiz fomno fepultos,fomniafle,

, Zqualitatem ftatus
l A . efle cauflam , nemo, vt
1
|

putosinficiabitur. reseft
: < ehim perfeclara, Eftofi-
sfuidemlinea quepiam A B,applicetur extremitatiA po-
E 3 tentia
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¢
tentiaquedam quz lincamad fc_trflh?-hﬂd 'Pa;\tco i
A,TuminBquadamalia potentia ipfiquein cel; “Dath
zqualis,quzlineam trahat fimili }nodo ?d Pai\ . nec ad
igitur harum potentiarum zqualitate, linea oplisimme*
partes A,nec ad partes B transferetur, fedpr
bilisftabit. .

Hisita conftitutis, Dico vecte quomo ¢4 prop
ponderibufque vtrinque appofitis , permutd P ramad
tionefibiinuicemrefpondentibus, rem e Cffl.brium,
xqualitatem,& indeftatum fieri,hoc eft,2q"™ |

: A ¢ B G \
I . % 1 /\

i I E |

'(\ e , ¢

1 I ‘ L

i X '

. 1 ’M
Efto enim ve&is A B,quomodolibet diuifus ':lﬁ

s

tur
ipfi quidem Cfulcimentum fupponatur. Appe® 4 C,

k| : ; m
N quoque vtrinque pondera ex ratione brachior)

I

1

\

CB,fibiinuicem permutatim refpondentia fintd’ lina-
Dicove@tem exzqualitate,in neutram partem™ ".lm o-
turi, fed permanfurumin zquilibrio. quoniamen! dire- |
dus D idem poteft quod brachium CB,addatut ™% G,y
Gumipfi A Gyre@ta AF zqualisipfi CB, i:cm‘q‘é B ad-
PondusE id peteft quod brachium A C, r;&x o g
daturin dire@tum B G, ipfi Aquualis.TgmlrcumI};G’
tes CA, AF totius F @, zqualesfint partibus C 'B(’s,m,
totius G Goerictorum F C,toti C G xquale. Diutt que

: 4




EXERCITATIONES. 39

?uc erit ve&is F G in parteszquales FC, C G in pun&to
ulcimenti C. Et quoniam xquale in zquale non agit,
ftabicvedis & in neutram partem inclinabir. Rurfum
quoniam ad partem F C, duz funt brachiorum potentiz
FAH €,appendantur puncto F,duo pondera H, L, ipfis
DE zqualia,item punéto G,aliaduo ponderaijfdem D E
zqualia KL, iterum zqueponderabit , quippe quod z-
qualibus brachijs FC C G zqualiaappenfa fintpondera
HIKL. Curigiturferuata permutatim brachiorum &
ponderum proportione fiat zquilibrium, ex his quz de-
monftrauimus,claré patet.

Sed forte dicet quifpiam, fibrachia, pondera funt,
vel ponderibus zquipollentia , fuftinenti duplicabitur
pondus. : ¢ {
o “Eftoenimve&is A B,
A'g ita diuifus in C, vt pars
maior CB minori A C fit
[x] in proportione quintu-
pla. Appendaturaurem
inA (Yondus D;quintupli
ponderi E appenfo in B.Si
igitar brachio A C,quod
: eft ynum,addatur pondus
D,quodeft quinque; fient fex,item i brachio CB,quod
¢t quinque, addatur pondus E, quod eft vaum,fient fex.
Fulcimentum igitur {uftinebit duodecim , quod eft ab-
furdum ex ijs qua claré demonftrauit G. Vbald.in Me-
chan.tradtatude Librapropofs. His'refpondemus, bra-
chia quidemoperari ion pondere,{ed potentia,, qux vis
quzdam eft,non autem pondus. Ecfidcillud verum fit,da-
tovedte ponderofo,fulcimentum tum ponderum appen-
forum,tum vedisipfius pondusfuftinere. |

la&ahuiufcemodi, quan diximus , zqualitate, f¢-

quitur
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40 In MicuaN. Ar1sT. PROBL:

quitur neceffarid , centrum grauitatis ipfius vedtis cu::
appentis ponderibus , ac fi vaum idemque eflet ~°°'£,J_
cadere in perpendiculari que per cc'ntmmiPﬁ,lm&
cimentum tranfiens ad mundi centrum pertingit-

Qvastio IV.
Quarithic drifforelesscur ijqui in nanis medso ) funt
Xime nanem moueant? :
Alr,ideo fortafle fieri,quodremus vedtis G, fulcimed”

E cl-
tum verofcalmus,ftatenim. Pondus augem WAL
(am remi

ety

remigesMe.

pfum,quod 4 remo propellitur,mouens veroip
gem , femper autem plus mouere ponderis quimo
quomagis diftata fulcimento. Ira enim maEOEESt s
quzx ex centrosScalmum vero centrum cffe. Cxt€ [umlm
medionauis plurimum remiincusefle. Ibi enim nauﬁé’
effe latifimam. Moueri autem nauim, quonia/® app 25
temariremo, extremitillius quodintuseft anterius grz—
mouetur,cuius motum nauis{equitur,cui {calmus “u'.g 2
tur. Vbiautem plurimummaris diuidic remus,¢° ma {ma
necefle efle propelli.Plurimum autem diuidivbi Blunm :
parsremia{calmo eft.Rem facilem,co qued verbis POt
erit,{chemate nondeclarauit, nosautem apponcmucs'p
Efto enim nauis A B, mf° cuj
remorumalter,quiad prora® EE’ %
iusfcalmus G,alteryeroin m°‘{h‘.)n
uis,H Lcircafcalmum K. Ait} 1tu!!',
remosefle ve&es, fcalmos ver® a
menta,pondus quod rem0, e Y™ “’,
mouetur margipfum.ltaque q“"ma K
nauis lata eft in medio vbi Scalmus £
maior pars K Hincra nauimefb mind
vero K Lextra. Contraautem remi?
proram, nempe E F pars min",’mm




EXERCITATIONES. 41
intra nauiin,parsvero maior GF extranauim eft.Pondus
autem eo faciliis mouctur,quo maior eft vectis pars,que
afulcimento eftad moucntem potentiam.

Acutefane Philofophus.Egoautemfipermodeftiam
liceret,dicerem, non quidem efle fulcimentum fcalmi,
fed mare ipfum,pondus vero nauim,ad locum {calmi, né-
peintermouentem potentiam,& fulcimentumpoficum,
etenim & eo paéto poflumus vti veéte, quod obferuat &
demonftrat G,Vbaldus traGatudevedte propof. 2. Erunt
igiturin defcripta figura puné&a F L,quz inmarifunt, fuls
cimenta,quibusremorum extrema inipfaimpulfione ni-
tuntur,pondera vero fcupondus pluribus vectibus &po-
tentijsimpulfumnauisipfa,qua {calmis eftannexa. Refi-
ftenteigicurmari, cedente autemimpulfionibus{calmo,
nauis ee transfercur, quof{calmiab ipfa potentiamoucn-
tein anteriorem partem pelluntur. queniam autem vt

F Gad FE itapotentia mouens in E ad pondus motum
inG.itemvt 1K ad IHitapotentiamouensin H ad pon-
dusmotumin K, maior autemeft proportio F G ad FE

quampropostio LK ad IH. Maiori indiget potentia vt
pellaturpondusin G quam pondusin K.

Hazc gerté veidiximus itafe habent.Philofophiau-
tem ratiotuncprocederet,fiftante naui immobili, vt fic
vbi 2 Remorz occulta vi aut ab alio impedimentoreti-
netur , remiges in ipfo remigandi altu mare pulfarent,
Tuncenimveré {calmus fieret fulcimentum,mare autem
pondus,remex verd ipfe mouens. 5

Addimus, falfum videri quod afferit Ariftoteles,
nempeillos quiin media nauifunt, remiges, maxime na-
uim moueresfacilius, melius dixiffer. ~ Sienimmaxime,
quod ait,denotat;maxime fpatio, & velocius prorfus fal-
fum,ctenim rardius mouent & minorif{patio, quod nos i-
tademonftramus.

F Efto
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42 IN MEcuAN. ARIST. Pno}il- GAB
. Eftoenim Rcmus i
qui mari fulcicurin B, ‘LP.
mus remi quiad prord %aui
pimue C,quiin media s
D, maicr autem rem! I;m'-
eft 4 {calmo Dad A qgaA,in
pliusGad A, Pellanturremi & ftante cquccn??{ maius
E.codemigitus tempore Ceritin F,& Din G, ¢ ¢, plus
eftfpatium CF (patio D G.Ergo vnica imPulﬁonm:Pro_
mouit {calmum,hoceft,nauim,potentia ad pupP nauive
ramueremigans, quam eaqua operatur mmcd]—?to:clcs'
fentire videbatur (imodo s eft cius fenfus) At ndums
Neceflarium igitur eft, quod ait, maximeé if}“"“'.gcm prit-
facilivs, Veritatem hanc cognofcentes '1"1-111:1111\1u i
feti robuftiores quidem remiges ad proram &P };
inualidiores vero circamediam triremem collocaR

Qvasrtio V.

Dubitatnr, Cur parunm exiffens gubernaculum (4
nanigio tantas habeat vires vt ab exiguo temone, O
Vains viribus alioqui modice vtentis magne nanigior
moneantur moles?

; us

N, inquit, quoniam gubernaculumvedis cf ?,r;u-
autem mare, Gubernator vero mouens eft? N° ipit
tem fecundum latitudinem veluti remus , Marc acccP,_
gubernaculum;non eniminante nauigium moueH "
Pfum commotummareaccipiens inclinat Obl'quc&g na-
Riam enim pondus eft mare contrario innixum MO (aturs
“eminclinat.fulcimentumenimin contrarium Ve uiruf
mareverg interius,& illud exterius. iillud autem [Sqm la-
Nauis que jj|j eft alligata,& remus quidem fecunt u o
titudinem onas propellens & ab eodem repulfis fun
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EXERCITATIONES, 43

Gum propellit, Gubernaculumvers, vtobliquumiacet
hincindein obliquummotionem facit. in extremoauté,
noninmedieiacet,quoniam mouenti facillimum &t mo-
tummouere ¢ prima enim pars celerrime fereur, &quo-
niam, quemadmodum in ijs.qua ferunturinfine deficit
latio, ficipfius continui in finem, imbecillima eft latio.
Imbecillimaautem ad expellendum eft facilis. Propeer
hac igitur in puppi gubernaculum ponitur, nec minus,
quoniam paruaibimotione faéa, muleo maior fitin vlti-
mo,quiazqualisangulus femper maiorem adfpectat, ta-
toque magis,quanto maiores fuerintillar,qua continent.
Exijs ctiam manifeftum eft, quam ob cauﬁ"ar_n magis in
contrarium procedit nauigium,quam remiipfius palmu-
la, eadem enim magnitudo ij{dem mota viribus inaére
plusquaminaquaprogredicur. HzcPhilofophus, qui
haudquaquam ex more fuo, quod duobus fere poterat,
fexcentisverbis expofuit.Licebatenimid tantum dicere,
Gubernaculum(iravocatid'tatunrquod gubernaculo &
temone conftat)efle ceuremum , quo nauis non antror-
fum,(ed oblique & ad latus mouetur. quamobrem omnia
ferc qua de Temone dicenda fuerant, de remoloquens
proponit.  Aitautem.: &
thsl L Sit remus A B;

fcalmusvero C, remi

in nauigio principid

A, palmula auten.

qua inmari B. Siigi-

tur A, vbi D transla-

tum eft,non eric B y-
* BYE." zqualis cnim.

. co b 0 BB ipi A D, xquale

igitat translatum etit,fed eratminus.eritigitur vbi ¥, mi-

notenim B, ipfa AD,quareiploGFipla DG. - Hae
e

demon-
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48 IN MEcuAN. AR1sT; PROBL. i
S 3 . : ua e
demonftratio licetyera videatur, rei tamerl, de g :

o i
fermosminiméaptatur, Si enim aptaretur I{I'Pﬁus)::‘:, ‘
motu,cum palmula effetin F, {calmus ficretin G,(‘calmﬁ,
reretergo vel {calmus perremum, vel remus perfc ey
fa&ancmpe eiufmodicranslationede CinGy &1¢10
nauim modo effet parsremi D C,modo vero G D,,f‘l)que
tamennon fieriipsa experientid docemur. Ilud q-“mu o
falfum eft,nauimipfam tantim moueriin acre qua nalis
eft(patium A D,hoceft,remiextremum quod Cﬂ{“na A
fiquidem fcalmi motu, non autem manubrij reMH> =7~
agatur, Alicerigiturres {c habet, & fortehoc pacto.

, Sicremus A B’Culllus |
iy , manubrium A~ Pag:lan‘
‘A /N trorfius A,fiarqiin rentur
H 4 ® g aqualiter mou¢ 1a,i*
'\@B . manubrium& Pal.m% ”as
: pla palmula fieret!d ergo
minus mouetur: fict us 6
: :  inE.ipfe vero {calmy #
translatus eritin F, motad; erit nauis a Cin Fono02% -
i ab Ain D.Pofuitautem Ariftoteles fcalmum ad M
{3{_’ remi,{fednonad medium collocarifolet, maior €B! 2
i inmare propendet puta HB, quo cafu translation

i ; ! Fb jex

wll tium fitmaius,nempeabH in I.fit autem motus €3 ﬂ:i to
) centris quifuntinfpatioiplo BE, quatenus aurem 2 (am

./ ~ menem pertiner,quem remumair,obliqué pupp® P

-Propellentem;ita fereshabet. onis
. Eftonauis carini A B,prora A, puppis B> Tedtt mue
alaB C,gubernaculum B D, cardo verd fulciment

gl.;?:é‘“‘l“_eimpulﬁoneobliquﬁ.gubemaculiéP A

e b N v i
tmotysin maria C inFeritquetemoy cardo
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EXERCITATIONES. 45

IAOST 3 cardo verd vbi G, translata igitur e-

o rit comotu,puppisipfad Bin G. faka
itaque paruamotione puppis cx B in
G,proraipfaqua longe diftac a pup-

pi B maiori{patio {uperato translata

erit in H fada prorz in contrariam

' partem ab ea quz faGa eftguberna-
£ culimotione. Porroquod & inpre-

B cedente quaftioneadnotauimus, 16-
ge melits procedet demonftratio fi

4 fulcimentéi mareintelligatur, quam
2 {calmus, neque enim mare ceupon-

dus, fed fcalmus ipfe Temonisuccardo, ponderuminftar
transferuntur.

G

F

Cateruminhacfpeculatione liceat nobis aliquan-
tulum 4 Philofopho diffentire. Certé fi breuitas Temo-
D1s,¢ puppieminentis, refpectu longitudinis totius nauis
eonfideretur, & parua motio, qua temone gubernaculo-
uemorto fir,nullius feré momenti eritad eam quzin pro.
rafictranslationem. aliterergoferem haberenon dubi-
tamus,& quaftionisfolutionem aliunde petendam. Na«
uinon currentenullum feré  aut quivix curandus fit ex
gubernaculi conuerfione nauis ad dextram finiftramue
motum fieri.at ed currente maximum,experientid doce-
mur. - Obliqui igitur motus qui valid¢/in puppifit,caufla
eftnon quidem ex conuerfione temonis percuflio maris,
fed mareipfum,cuius Audusnaui currente obliquamte-
monisalamad eam partem qua mari obuertitur, impel-
lentes temonem cum puppiad contrariam partemvali-
diffimé transferunt, .

'Eftonauis carina A B,proraB,puppis A, Temo A C,
gubernaculum A D' Iraque currente nani, Temone in-
rerim& gubernaculo in cadem carinz linea exiftentibus,

| Teme
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46 In MecuaN.Ar1sT. PROBL.

BT Tsmo quidem mare fecat,
’ @iin puppi, nauis ad (iniftram dc*

nullﬁ fa-

tramue translatione. Sivero mouea-

turgubernaculuma Din E, co 0%
mouebitur aliquanrulum & P‘ippls
ad partes E, quodvoluibAriﬁotch:S'
Sedminimi, vediximus,earesa i

tum effe@um eft momentis emon?
pE o autemin obliquum coftituto veAF

nauiinterim,ventorumaut remort

A o
vi'pulfa proram verfus currente ‘
L monislacus a flucibus obliqumP
temalamucinipfo curfu ferientibu®
psfertuts

5 in contrari
AT - am partem tra
gimmauf’fc’:g quamipfum guberfaculum vergit-fa%
ter puppim Pro‘r::;a centrum centrate quE i caly
ueconfi i pras
derantur A, fercuri? Gpt

veroin H. i
bsdicn. 31 ex q'mbusmanife&é‘apparct duoadnais g
puppi conuerfione motioncm, efle necellartd
port

Temonis T
fi altcrumr;icnn;gftobhqumoncm’&muis g
ius momenti i, eroadhibeatur, nullam fieti §4* B
mus,carmamir;uaulsconucrﬁencm. 1lud quogy® -,
cuius pars mom:?ms conuerfione vedtis inftarfe haber®
mentumverod circL puppim, & mouens potentiz ¢ 7
) reipfum,temon aproram, porentia aurem mouens ™2
- \ colligimus naucimln nauis curfu oblique ferien™ Te-
monem adhibita ;nql‘lobl.ong,m’ es fancin mouent¢ 44 g
| Uepropelli: quod (amg facilirate ad dextram (iniftram-
| qutideirco mq ui {aneipfemet confiderauit Ari&,"tc]csz
NEM ponj eo . u([)’(lin extremo,non aucemin me i tcmoo
motummouei, mouenti facilimum fiv ab extres?

Exh

| 9 ; ] e

cnoftri fpeculationeratio habetut cius
, chind:




EXERCITATIONES. 47
chinationis,qu4 in magnis fluminibus, ceu Pado , Abdua
& fimilibus, Portitores, €quos, currus,viatore(q; ipfos, ¢
ripain ripam transferunt. Pulcherrimaenimreseft, &
nobis perfpediffima,qui Guaftalla refidentiz olim no-
ftrz oppidoad Padum,Mantuampergentes fepiflime ad
Caftrum BargiIufis ea qua diximus machinatione latif-
fimum eiufdem Padialuum tranfiecimus, Habetautem
{fehocpa&o,

; Efto fluminis citerior
tipa A B,vlterior CD. Pon-
tones duo tabulis ftrati, & v-
na firmiterjun&i EF, Temo
inter corum puppes extans
G H, locus in ripa ftabilis A,
funis, quo pontones, & ma-
china tota continetur AL
~“| fluuij decurfus verfus BD,
- ftantibus itaque pontenibus
adripam citeriorem A B, Te-
mone in neutrd partem pul-
{o, cum aquadecurrens cum
refiftentem non inueniat,
{cinditur quidem ab eo , fed
3 p 1on proPellit,co autemcon-

nerfo & in GK conftituto,a-

lacius GK ab aqua defluentepropulfa machinam fecum
trahitverfus ripam C D,fa&imotionecircacentrum feu
ftabilemlocum A, otiofisinterim portitoribus,donec per
circuliportionem M L deueneritad vlterioremripamin
L.Vndeiterum temone in contrariam partem conuerfo,
aqui fimiliter temonem propellente, pereandem circuli
Port\ioncm ad ripam citeriorem reuerticur, a qua paullo
antcdifceflerar. Ex quibusapparet, motus cauflam n?r"
efle
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48 In Mecuax. Arist. PROBL:
effe folam eam,que ab alatemonis fit, aqua pert™ alam
vefenferat Ariftoteles, fed currentis aqu e
terientis impulfionem:nihil autemreferre,
naui aqua currat, vel ¢A currenteaquaftets
idem enim veroque modo temo patitur. Ve2
nz huius& totius negotij {pecics faciliusani
tur,{chema hoc ftudioforum oculis fubijciemus:

= |!
(=N, {

— [

h J /‘\ Q /’ f_j

ez
J M E —

K {R@'\.mﬂ h“

\ \ \ =]
S\ —Z\
.’, )

—

Lembinauiculzueideo appofita (unr;vfob or}us a-
funem {uftineant; id etenimni fieret, aquxim 7 riam
quam {cindens machinz motum impediret, ] °§; u-
apponuntur, ne funismadens celeriter macer erar &k
trefcat.

Huic fpeculationi affinis eft ea, v&:l'-)f‘lff""f”oru
quz obliqué¢ ventum. excipientia frumentat})® Eréon-

antmotum,item verticillorum ex papyro, 9! usicu
tra ventum currentes per lufum pueri vtuntul: vncnim

mo
olis




EXERCITATIONES. 49
enim horum emnium principium, & cadem. ratio.
Diximusenim, T ¢monemcurrente naui, lateralicer
conuerfumebuios lu&us excipientem puppimipfam ob-
liquéinalteram partem transferre. Porro cavela,de qui-
busloquimur, venterum flatibus obliqué oppofitacan-
dem ob cauffam circulariter agitantur,quodv tfigurd eui-
dentiusfiat,

Efto velum A B,brachis

€E obliqué affixumw ita ve

— « angulus A CE maior f{it an-

: gulo BCE, ventus obliqué

_\ velum feriens F G.Itaq; quo-

'/I niam ventus in velum obli-

quumincidir,elabiturvelum,

// & circa centrum E vna cum

brachio circumuertitur , in

\  cuius locum fuccedit velum

N\ ' HI, ex qua aflidua velorum

fucceflione, brachiorum & a-

xiscui adhaxrent, rotatio fic

perpetua. Sed enim deTe-

moneagentes non eft interim cur de caudis anium pifci-

umque taceamus. inftar enim temonum funta Naturai-

plaopportunis animalium partibus, poftremis videlicet,

appofiti, quanquamnec{olum Temonis viam praftent,
vtvidebimus,

& Efto pifcis A B, cuius caput A,caudaverd CB.Hac

igiturneutramin partem reflexd, pifcis pinnarum motu

fC&g inanteriorem parcem progrcdicur. Siautemnecef-

fc; ei fuerit ad dextram finiftramque conuertinon pote-

rit,nifi cauda ipfainuetur, Omnis enim motus progrefli-

Hus quieteindiget, necablq; ftabili fulcimento progrcdi

POEC >
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it : 50 IN MECHAN. A-,p.xs’r'.'PnonL-'

oteft uodinlibrisde.ani:
fnaliur,r?inccffu dogc'tl.p:r
Bl met Philofophus. Sitigi®?

4 (<] 3
\ pifcem conuertive i1l
ri capitein Ds dcﬂfﬁcf‘l

\
; , aqua
eaq; 29"

: \ cocaudaminE,eads ?crléS

2
i
|
i
!

k R ceu ftabile quiPpmm[ulzuSy
- @ M } eique quodammOdo refle-
| B L®  reliquumeorpiS g |
il 1 con
‘ &ctin D, fiautem R J

i velitin F,caudam defle&etin G, cadem ration¢ o
| . turinF. Sed & Temonisquoque vium P“’eﬂmmlt re-
bus & volatilibus cauda.Sit enim retus PifC_iS’hoc ; c;( 2-
&i pergens IK L, caudam obliquetin KM iraque ¢ vbi
i quainipfo motu collifione,eius pofteriora pellenty oe
i) IN O. Hzcitaque nos de .'I'cmonc;q,uatcnusa

i quxftionem pertinet,confiderafle (it facis.

i Qvasrtio VL ' 4
Dubitatur,Cur quanto Antennafublimior fuerit, ffdem ’”’1”‘"

vento eodems celerins ferantur nanigia B

quide.m

pigiu™?

SOluitPhilofophus,inq‘uicns : Anquia malus
' Mficvedis,fulcimentum vero malifedes,in qué
e tur,pondusautem qued moueri debet , ipfum 22 \
mouens verd is,quivela tendit {piritus ¢ Si igiour g2y
remotior fuerit fulcimentum facilius cadem Po;entﬂ;ﬁ’
citiusidem mouet pondus, altius certé fublatd antc}lns’
velum d malifede,qug fulcimentum eft remotius v
ideffigiet,Hacille. qua fic figura explicamus:

)

\ ' ‘



EXERCITATIONES. g%

Eftonauis A B, malus C D,
mali fedes D, locus antenn
fublimior C,depreflior E: ita-
que quoniam C D vedis eft,

uo mouensremotior fuerit d
?ulcimcnco D,co citius &vio-
lentius pellet, velocius ergo
nauis mouebitur antenna in
C,quamin E,conftituta.

Plaufibilia funt hzc, at certé per veritatem ipfam;,
nonyera.Rogo,Si fulcimentum dumve&is mouetut, cé-
trum eft,centrum veique motys erit D. {piranteigiturva-
lidé vento inclinabitur malus,fict§; vbi F G D, quz qui-
deminclinatio violentius fiet , vento pellentein F quam
in G,vepote puno a fulcimento remotiore.Impulfo ma-
lo,duo neceflario cslequentur, vel enimadipfam fedem
D. frangetur vel puppis ipfa circa D punéum conuerfa,
| vemalifequaturmotum elenabitur. Prora verd {fubmer-
‘ getur faGanauiin HDI1.Quod figuifpiam funemad ma-
lifummicatenfannexam ad ipfam puppim alligauerit in
B,impedicrurfané maliinclinatio ad partesF,&ideo nul-
lavis prorfusfietin D exve&isratione, Attamennihilo
fesius,quo {ublimiorfuericantenna,co facilius 4 fpirante
vento puppis eleuabitur. quatenus igicur malus ve&i§
eft,hoctantum quod dicimus operatur. Quod ficontra
obieftum fuerit,experientiam docere, quo fublimioran-
“tenna fuerie, eo citits nauigium, fpiritu flante moueri.
Refponfio facilis;nempe,mirum non effe,fi malipars {ub-
limiorvalidiusa vento feriatur. Videmus enim,8¢ turres
quofublimiores fucrint,eo magis d ventorum impetuofis
Hatibusinfeftari,quod fané ad veéis longitudinem refer-
re,eflerridiculum. Caterim quodad puppisfaciliorem
eleuationem cx maliipfius altitudine pertinet, ad vedis
G 2, con-
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52 In MEcHAN. Ar1sT. PROBL.

damveétium
2 inm angi-

fpecies ab alijs non confiderata, cuius brachi
fulcimen-

lum definunt, vtipfc angulusin operatione fit

|

i

H j contemplationem reducimus. eft enim quz
: !

tum..

‘ ; - Eftoenimveéis,dequo agimu$
‘ P RCA: ABC,cuius brachia AB,B C. iun

adangulumB,fitque Bin opcrau’onc
(5 fulcimentum. Nec quicquam refert
i quatenusad vfum pertinctVe! uman-
il gulus ipfereGus fit, acutus vel obtt
B fus.firautem modo rectus. Ponatut®®

B :
", gitur pondus aliquod in &> cum P
| tentiaquadam appliceturin »que Y
ropc*

| ! Yfafri veétis extremitatem
atin D. erit igitur AB inDB & .
gulofernato B G in BE- Ponds* 21

tur cum parteveis B C eleuabiturin E Inhocaute™
- AB Qd

ﬁch S attenditur proportio quam habe
RIS potentia quzapplicaturin Aita feh“b“.ad
autem fucri:vt CB,ipfi B A,fict zquilibri#im, Simai%
quamhabet %r Epmw potedilciittl P°“dus i .
e motus. Resau ad B C,fuperatd ponderis rcﬁftcﬂ‘i“ﬁ?‘
i Fr e nE tem haudaliter fe haber, acfi pro uéta i
: > a2qualis BG. Tuncenim ve&is adf® i“,’dl'

nem,feruarti i i
N K fu’lci‘;g‘Pr§P°m°ne,rcdigcrctur, & ita pOW“mm
) toBoperareturin F,vtoperabarurin &
B Adhuiusve&isnaturamreteruncur fabrort® mﬂ;
tenac

lei i
m{&?‘x?us clauos rgucllun:, forcipes item quz tv
pir tTE‘;Mll‘lm capita vmbellasue apprendentes? o
Py ulisextrahunt. Inmalleo itaque {ubtili, Ve
ereeft, A B veltiseft pars 3 fulciment0®”
P quz dcﬂ

potentiam \ \
sacverd quz  fulcimentoad pondus, poR°
ﬁqux-

.




EXERCITATIONES. 53

fiquidem zquiparatur refi-

i 2 ftentia que ﬁqtinPC.ldcmob-
feruamusin forcipe , in quo

duo quidem brachia AD,

CB,quatenus ad apprenfio-

nem pertinet, fulcimentum.

habentin ipfo cétrofeuver-

B ST < tebra, & ideo quo longiores

; N . fuerint, eo tenacius appre-
% =1

hendunt & retinent. quate-

nus autem ad extrationem. *

facit,pro vnico forceps totus haberurvede, cuius quidé

parsa potentia ad fulcimentum A B.quzverd afulcimeé-

toad hoc eft clauumipfum quireuellitur A C. Violentif-

fime¢ autem extrahunt forciacs,proptcrca quod maxima

i t péo(;::ortio longitudinisbrachij B A, adeam qua eftab
ad C.

Hisigiturhoc pa&o examinatis,ad nauim &malum

reuertentes,dicimus, tunc facillimam fieri puppis eleua-’

tionem, prorz verd demerfionem. , cum maxima fuerit
proportio,quam habetaltitudo mali, ad eam nauis parté
qua 4 malo ad ipfam puppis extremitatem. pertingit.
Quamobrem prudentesnauium fabri,vthuicdifficultati
occurrant;malum neninmedioquidem nauis,fedin tet-
tia feré partelongitudinis quz a proraeft, puppimverfus
conftituunt,

a Efto enim nauis A B; cuius
T malus C D:prera A:puppisB; vé-
to igiturvclumimpcllentc,_ malil
ad partem contrariam vergic, pu-
tain FD. At quonidcarchefium
funiad puppim vnituriaB,nauim,
, G__J 3 hoc eft, ipfam puppim :rahatcnc-

Di G 3 cefle
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4 In Mecuay, ArisT. PROBL.

ui
cefleeft.non poteftautem; quoniam (ubufziﬁr:cnrrum
i onera,qua nauiimpoficainter D.& 1”%3““1 vi ventoru®
t | circapun&um E confticuunt, qued quidemnt igitut minof
I} inclinante maloab E, in,G eleuaretur, qu(:iugs iplam ou-
fuceritproportio CD ad DE & maius Pﬁr;lcbit pocenti
il ; fus grauitatis centrum in E minus P‘T ij,qued malife-
i pellensin Cad cleuationem partis nau gﬁ; velkispesYe
i dead puppimintercedit. Anigictur malua moucf“r’ips ,
i 16 fulcimentum,pondusautem quo\d.‘fc # cione malt
i nauigium,ve placuic Ariftoteli,8c quaitemra o facilepy
i f innauint vevedtis operetur,exijs qug dicta funt ;
il tet.

tas &

Qvastio VIL o flante ey
i ! : it P Gk
Luzritur,Cur quanflp ex puppi nanigare wlﬂ; 7 ”’: ;”: o VErgh |
puppi vento, veliquidem partens, qua ad gubern e
conftringuntsillamvero que provams verfus obp
Sacientes,relaxant?

. oth
MI-rabih's huius effe@ionis cauffam cXP“c‘.’I ﬂ\:gulw
les.inquitenim, Anquia retrahere quid ccoautem
exiftente vento gubernaculum non por;fb pau dem iple
poteft,quem conftringunc: propellit igicur qu-:m culus
ventus, in puppim verdillum conftituit gubc: ofi cum
retrahens, & mare compellens : fimul 8 naut® Pnt par-
vento contendunt ;s in contrariam enim fe reclin?
tem. Hzcille. . A facilitd”
Cuius fenfum breuitate (ubob(curum,mira! dioremm
teexplicat Picolomineus. Nosautem verem 191(: '[oPhus,
e aciamus,{chema, quod necipfe tecit, nec Philo

: Preponemus. gt AT
i Eftonauis A B,cuius prora A,puppis vero Pﬁvcfo
) Raculum C g,cemonisala 8D, velifinus EF, velume ~

¢ i % \ 5 um ¢
ttaconftitutum,ye direé¢ ex puppi flantem vent piat




EXERCITATIONES. 5

piat. Hocvbieuenerit, naui-
gium recta ¢ puppi mouetur
in proram; Siautemventusla-
teraliter fpirat , puta a parte
G verfus H & nihilo fecius na-
uigiunmu ac fi ventus ex pup-
pi effec antrorfum propelle-
re volunt,velum quidem obli-
quant partem cius infimam.,
> pedem nempe, quz ¢ftin F
™MD " contrahentes , Cornu vero

anctenna vbi E, proram verfus

laxantes ventumg; ipfum oblique excipientes id efficitic,
vt ventus minus violenter feriar, & minorifui parte veld
impleat, & quoniam ventus velum pellitin partem con-
tratiam,nempein H, ipfivt vento refiftant conuerfo gu-
bernaculo ex CinL, & temone BD, in M compellunt
proram ad partem 4 qua ventusipfe {pirat. Sitigiturincer
ventum & temonem pugna, illo proramin dextram, hoc
verd eandemin {iniftram pellente , itaq; cumneuter pr-
ualeat,neceflario nauis mcdiaﬂ*‘x »quainter vtramg;
eft.fuocurfutenet. Nautz auteMideoin partem nauis
AE B,quz verfusventum cft,{e conferunt, vt vento zqui-
-librium faciant,ne fcilicetnauiin cotrariam partem pel-
lente fpiritu,eam demergar. Caterum quodnec Arifto-
teles nec Picolomineus animaduerterunt, velum obli-
qué conftitutum A vento in anterioraimpellicur candem
ob cauflam,quamretulimus, vbi de temone & velis, qui-
bus farinariz molz csuertuntur,verba faceremus. Quod
autem addit Picolomineus rem ad ve&emreduci pofle,
noneft cur {ub filentio pretereamus. Ventus,inquit,pon-
deris gubernaculum mouentis vicem ebtinet; centrum
vero(fulcimentumintelligit)in medio nauis eft,quod £a-
men
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56 IN MEcHAN. ARisT. PROBL

of-
men ad proramvergit, vt facilius ipfivento “m(eéfigui-
fit. Tunceniminreum mouebiturnauis,cum 'ln . Hae
cemzxquate vires,quafilibramentum G‘Onfh‘.u‘:"u : 1
ille, cuius fenfum figurd propofita facilé apertemie: '
"* Efto carina AB, cuiusp ¢r0
Py A,puppis B,temo B G, vcnn[l;sv ta-
" obliqué fericns H. Conuer vicut-
quetemovtinBC Vﬂ.da}'“rg  en-
rente naui repulfus it 18 2 con-
s )RE  densverfus I, quo cafa Pwa ventil
uertiturin D, nempeconee
quifpiratex H. fit au“"m-ccc.'VG.
fio circa pun&um G,quod fulcimentilocum Obmu e
tus verd ad contrariam parté proram impellit, (P ‘sghﬁ i-
Temonisviolentiz contraipfam proram dirigen® peum
gitur A B,feu D Ecarina,inftar ve&is,cuius fulam: s ve
G;vis mouensmare quo temo EF repellicur, pon mod
ro,ventuspremensin D; quo igitur remotior erit e
fulcimento G, D autem vbipondus ei vicinius € an
temo venti vim(ugerabit. Hasc Picolomineirafiord o
explicauimus,fanéi faeft, verumenimue®’ qulﬁ
niam fulcimentum ful nacur ftare debet, hic vero
habeatftabilitatem,difficulcatem patitur.

Qvastio VIIL

Qusritur,Curex Jiguris omnibus yotunde  fac ilins
moneantyr?

‘Rifariam,inquit Ariftoteles, circulum rotari contm-
git; Autfecundum abfidem cétro fimul motos 4
admodum plauftrivertitur rota ; aut circa manens ©
::lum’\’duti trochlexz puteorum, ftante centro: AU e

iImenEo ma; . i onuet
Qente centro, ficuti figuli rota ¢ Cauflam




EXERCITATIONES. §7
Cauffamwvero explicans,ait, celerrima eiufmodi corpora
efle;eo quod parui fui parte planum contingunt;, yei cir-
culusfecundum punétum , item quoniam non offenfant:
Nonoffenfandivero efle cauflam,quod femotum a terra
habeantangulum.Item propterea quod corpus, cuifiunt
obuiam,fecundum pufillum tangunt. Re&ilincoautem
aliter euenire,quippequod rectitudine fud, multum pla-
nicontingat, Adhzc,quonutatpondus co mouentem
mouere.

Hacfere Philefophus,cuius rationes ad eum folum-
modo circularem motum faciunt, quifitfecundum abfi-
dem,vtincarrorumrotis viu venit, nec aptantur rotis fi-
gulorum trochleifque , cuinfmodi funt illz, qua fupra
puteesappenduntur. Nosigitur, ad Ariftotelismentem,
primam rotationis {peciem, quz eft fecundum abfidem,
examinabimus.

Eftorotafpha-
raue A B, cuiuscen-
trum C; Horizontis
planum DE; conta-
&us circuli in plano
B.perpédicularis ho-
rizontia punéo co-

tactus B ipfa BCA,
- wanfiens per centril
G, partes rotz circa
gcrpendicu'larem AF B, A G B,angulus conta&us G BE.

rimoitaqueid conftat,circulum in punéo planum, feu
lineam contingere. At quoniam,veMechanici,de circulis
rotifque feu {pharis agimus materialibus, re@€ Philofo-
Phusnonin punée plagum prxcisé tangere dixit, fed fe-
cundum partem (i minimam. Angulum porto, quem a

terrafemotum dicit,ipfeangulus eft contingentig.cleua-
H tur
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i 8 In Mecuan. Ar1sT, PROBL: &
) turenimex Bin G. Siautem corpus quodpiamm Pl:;r-
fuetit,puta HI in punéte illud tanget ci culus e106EH*
renssexempligratia inK. Hazc igitur accidunt
! figurze.In lareratis autem fecus fic, quippe 44% nec
&o fea fecundum paruam fui partem, planum an
B nec femotum vt circulus a plano habent angalum,
i npingentes offendiculumin pun&otangunt;_Cx o
; potifiimam facilitatis motus in rotarione Gu& ﬁ'[(ccow
| dumabfidem,efle cauflam dixic, nempe quo nugat 'f:-cu;
i duseo d mouentcimpelliac moueri, Primoigitt c:nim
1\1 laris {pharicaue figura in xquilibrio ftats un_alcs j
i 4

funcparres qua cicca perpendi : cen funf k
P q perpendicularem: €€1 ofiranyutd®

A GB.fienim impulfus flat ex paree F,pars opp

. ¢ 3 u
bit,& propenderin pia-tem G, & fuo nutu 1110‘,“‘1’[@;3
il;. trahiet parrem A F B fietque progreflus. S1 Cn“_“ductj_ ir 1
i : F € Gdiamerter,ipfi horizonrizqu dlﬁlillS:e”tfv?m er0 ’
:% bra,cuiuspondera verinque AF B, A G B, brachia ¥

. " { ‘ r-
“ zqualia CF, CG. Potentiaautem qua erahituf P c”;t:uriy

i ueadinftar pondetis fe habet, qué addito pangium?

| faé?oque recefluabzquilibrio,fequetur motus.P¥

quidam,vtrefert Philofophus, citcularé lineamyit3E

-petimotu verfatumiri, vt manentia, proptercOnt” Lim

nixum,manentneque enim circulus inplanocentt .

{ .nixumhabet, cum fit ;veluti diccbamus,in £qUi

3 facilis in veramuis partem moueri,  Verantamen P° 4

) tuumefle nonpoﬂ‘:;mrum corporum motum,©4 € Lile:

: fa,quodviolentum accidatnaturz, & ideonon 4% © oo

Adhzc,addic Philofophus, Maiores circulosad mlfwrﬁ-

-nutum habere quédam;& nutum maioris ad minott g a

tum,{e habere veangulosad angules,& diameur 3 :gt

~mettum, Angulosautemhicfe&gresipfosvocats R s
enim circulos tum maiorestum minores circaide™ ¢

trum effe conftitutos, Hac autem non abfimili aE[to

gnodfuprd pofaimus fchemate explicantur.




EXERCITATLONES. || §9
; -+ - Efto enim eirculu
A B circa centrums C,
Horizontis planum DE,
tangens circulum in B,
linea vero perpendicu-
laris per centrum BC A,
Sit autem circaidem cé-
trum C, minor circulus
F G,ducaturque C Hfe-
cusminorem circulumin I, tangens yero maioremin H,
conftituentgue cum A C lineaangulum A C H,duosan-~
gulos, ex Ariftotelis mente comprehendentem, hocefty
duosfe&ores A C H, F C L quoniamigitur {ector feu an-
ulus A CH, fuo fpatie fuperat angulum feufe&torem
CI, facilé ex nutu quemmaior fupra minorem habet,
maioripfeminoremmouet. Videturautem tacite Philo-
fophushazc ad ve&is naturamreferre,cuiusaltera extre-
mitatumin centro fit,alceraverdinabfide, & itafe habe-
renutum maiotis fupraminorcm,vt ve&is ad ve&em,hoc
eft,femidiameter ad femidiametrum, feufector ad fecto-
rem,quos quidem feores, vt vidimus, anguloes appellac.
Hazcautemquadenutureferslicet fubrilia fint, veraef-
fenonvidentur. Sienimin figura preducatur ad oppofi-
tam partem femidiameter HCin K {ecansminorem cir-
culumin L,duosalios fectoresangulosue habebimus,né-
pe KCB, LCG,ipfis ACH F CI zquales. Jrag; quan-
tumadivuatmotumanguli A C H maiorisnutus, in de-
foendendoad partes B,rantundem retardat anguliitem
maioris K C B,contranutus (vtitaappellem)inafcendé-
doadpartes A. & [an¢ quatenus ad reinaturamipertinet
&adipfum aquilibrium,non differunt maiores circuli a
minoribus,nec funt maiores minoribus mobiliores , imo
exaliquaratione minores videntur fore ad motum faci-
H 2 liores,
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6 In Mg CHAN.ARLST. PrOBL.

lio::s ’,itugn quia data materiz zqualitate funt]
turs et f{lm qu_od maior eftangulus contaétusad p
circumferenti¢ minoris quim maioris circuli,vein

cuio?es
Janum
fubie-

&a figura angulus B C maiof
cltangulo DB Gin materialil®

4 gitur circulo rorauc afbx?c ﬁu.
pagt_q;arn;gc:plilxqmg_,,w- »

OA lus;ipfo B.ququuidtam?n "
- mobiliores funt maieres C,“;'C“;l.l
non quidem ex natutd C“:C“'iﬁ

} . ; quz tam in maioribus QU4
ipfis minoribus eft par fedalij yloce
_ , fedalijsd uasfuo
examinabimus. ¢ e el i

i fntt{::gm vtaliquid demotu qui fecundum fuc
S g:;:lpromamus,Dicimus,Circu 08,01
kX £l oucntur,vel per horizontis Plam}m‘ s
i }j)de azc {?c,au‘trdcclillc. Siautem perhot!
sideo facilemefle motum, quod nut fi

lanun um d wa
rispa : lotum, quod NURG s er
mul; é:bus ,(centrufn grauitatis ipfids corp'j’i‘ 3 cento
; ,inipfarotatione,fiatremotius.

abﬁd'cn’l

» 2 Efto enim PI’“.“m",
b ¢ hotizontis A B> cui cifre®”

= c; AF‘ o RS lusinfiftat A D> circd cenl:l
: B trum C,diuifis pe*® e A
B ipfam 4 Perpcndtcular

A E L XN »B ACD;Ducatur au;cmP"

ineaho”

centrum C redta
svt-

'(’iﬁ-“f,‘ zquidiftans, E CF G:dum dividatur cire®®
tur.q ;“&Pal‘l.CS AH’ HF’ FI’{D;& CIJCH iaf) <
moueri :d hzcintelligatur circulum feccundum abfide®
wangens ho_pgrtcs ‘G , eritigitar aliquando punt e 74
rizontis planum, tangat autemin K, tv® L“;

: )




EXERCITATIONES. 61
L,IinN. Dverdin O.Ducanturque KP,LQ; N R; 0S8
ipfi A C parallclz horizonti autem perpendicularess.
Centrum ergo circuli,quod idem & grauitatis eft centrl,
ferctur perre@tam CP QR S, funt enim KP,LQ,NR,
OS ipfi A C femidiametrozqualess niiquamigicur cen=
trumipfum Cin circuli rotatione ab horizontis plano e«
leuabitur,neca mundi centro fietremotius
Hoc autem longe aliter cxteris figuris contingit,
quarum motusideo inzqualis,qu?)d non ‘fempcr inrota-
tione centrum grauitatis candem feruet 2 mundi centro
diftantiam.

Y Eftoenim Ellipfis

. AB CD; cuius c€trum
\ E, diameter longior
2| ek \o BED ; bremiort AEC;

A

l-—-—'l

T | Horizontis  planum.

S F C G. locus contactus

e B IG C pérpendicularis 4

s < % M o cohra&u percentrumi-
paCEA diuidens El-

lipfim in partes zquales, & zqueponderantes ABC,
A D C.Sumanturin quadrante C D,pii&ta HL,tum EH,
HIiungantur;eritaveem E H longior ipfa EC,wmEL
ipfa EH & E Dsipfa El. Roteturellip fis lecundum abfi=
dem,fictigitur punétum Hiir. K84 puntto K horizonti
perpendiculasis erigitur K Lqua fiar zqualis E H. Poft
hzcpunéum I eritin M;& abMjes pendiculatis, xqua-
lis E Lrutfus© fiatin O, & ipft ED ,aqualis p'erpcndicu'.
latis O P.Motaigituiellipfia Cin Kyh:uditadiffivilise-
ritmotus,quippe quod baud mulium E Hiuperet} C,ac
difficilior eri: trauslatio in M, difficillimaveroin O. Vale
de enim 2ty Eobiacrollitur grawtatis cenvrom, afcen-
densnempevbi P, Videnusigiturex his -‘candcm'P"‘_";
. 3 tia

127




128

62 In Mecmuan. Ar1st. PROBL.

il SR
(!’ i tiaminmouendo ellipfim , haud pariter fe hgbef?’ ‘.vm-:!n
‘l; i mouendo circulum. ibi.enim centrum gl‘ﬂu‘f“'s' . ur
‘”‘ perzquidiftantem horizonti, hic verd modo actolli n;
i modo deprimitur, quod fan¢ moleftiam & dif_'ﬁc?m:;a-;
i fgcit.Scdidcmalijsﬁgurisconcingcrc,86 maxim¢ 3¢ e
1 tis,itadocebimus. i
i g r Eftoenim tm.ngzuiui
NG ke cariaap: zquilaterum A }: hoti-
& / & grauitatis centtui? Demit-
zontisplanum B0 i,
E tatur 3 vertice ApCrP tank
-.\/ cularis horizonti A F tm E,
e 5 5§ ibitautem per ceft ubaﬁm
& bifariam diuidet les&

(i B.G inF. Suntautem triangulj ACF,zqu
’1 zqueponderantes. angulusg vcr(‘:\ .41.3 Ifé redtus: 1ung{“:
W f E C,eritigiturmaior EC, ipfa EF. R oteturirag®® s
‘ gulum circapunétum C, fiatq; EC horizonti perp®l i
li cularis,fit§ue CH, & per Ehorizonti parallalal duca:la-
< EK, moto igiturtriangulo,centrum grauitatis E et
tumeritin H,{ed K C zqualis eft E F, minor ?“tcmlp ¢
| CH,cleuatur ergo centrum grauitatis ab EinF ° - o,
I fupra K,totum fpatium K H.ex qua eleuation® fielne
! tudifficultas.Idem prorfuscadem demonftration® . i-
: deretur fieriin quadrato & alijs lateratis figuris: GrESY
| turin plano horizontis facillime circularia, diffic i
laterata & qua inzquales habent femidiametro$?

L Ueantur,ex dictis claré pavet. =@ g de
i) i Ad hanc quzftionemillud quoque facit,cwr P
i) Ue planum grauiora corpora, & rotund a maxime’

8N0impery dimifla,delabantur. D cuits
©enimrota {pharaue aut Cylindrus CD>¢

=" ylindr jeus

ntrum E, tangcng -dccli!lc Planum ABin D> quxﬂ:ur

L3
!




EXERCITATIONES. = Rl oy
cur dimiila hzc magno impetu deferancur ad partes B,
Ducatur per grauitatis centrum E ad hofizontem. B K
perpendicularis FEL fecans decliue planum in G, cir-
cumferentiamverd in H. opponitur autem E G angulo
recto ED G,maiorergo E G ipfa EDshoceft, EH, inter
circumferentiam igicur & pla-
num decliue, {patiuminterce-
dit HG. Ducaturitem D1ip6
F G zquidiftans. non tranfibic
igiturper centrum E. minore-
ritigicur didmetro €D quare
circulum in partes inzquales
fecabit , & non per grauitatis
335% scentrum 5 quod idem cum ma-
gnitudinisfeu figurz centro fupponitur.  Dimilla igitur
rota,contingit quidem planum decliucin puntoD. At
centrum grauitatis premit fecundam perlineam perpen-
dicularem F G,non fuftentatur autemin H,quippe quod
inter planum & circumferentid intercedat fpatium HG,
necHlocum habeat cui innitatur, corpus autemita per
lineam D Ieftdiuifum , vt longé maiorfit pars 1F C I-YD
ipfa D1,& centrumin ea parte eadat qua non fulcitur. i
taquefuoptenutu, cum extra ful cimentum fit D & pet-
pendicularem D1 ad inferiores partes rapidé rotansde-
labiter. Ducatur autem perpendicularis GL,parallela
MN, & quoniam BN breuior eft B L, erit MNipfa GL
breuior. ' Eft igitur punétura M mundi centro propius
quim D& G, quare ¢ non impedita rota ipa fuonutu
teretur, necftabit donecinfimumloci vbiquiefcat nan.
‘eifcatur, Poflumusetiam Rotafpharaue in plano decliui
collocata, datam potentiam inuenire , qua extremitati
diametriad campartem quavergitapplicataipfam rotam
Aphzramue impediatne delabarur, i

Efto
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é4 In MecHAN. AR1sT. PROBL:

e Eftoplanum inclinatum®
A B, cui Rota fph&rauc inft-
frar tangatgsilludin C.Ravy,
verdipfa (pharauc DG
ius cencrum E, diame
6 DECipfi BAad P{-‘:
contaétus C, pErPERet i
tis. Ducaturper, C ipf hot!

Zonti pcrpcndicul,ng o

v : circulum fecis in Gupp i

E_;{:ﬁ QGG perpendicularis,ipfivero BF horizonti £ ;

diftans H ETceu vedtis,cuius fulcimentum ] refponder®

ipli G,pondus ve rdin E,vbi grauitatis clt centrum: Ap
plicata igitur potentiaiin H erit pondus it fulcimen-
tum_QcPotgndam > quare vt IE ad 1H i;apotenﬂa fuftts
nensin H.adt.pondus inE,quod demonftcan: dum fuerat:

: %l-PPlhp fimile oftendit Pa ppus 1.8.prop" ?,,allji
tamen {uppofitis & confideratis. 'it)li)co practered ijldem
&gmlbus angulum E Cl2qualemeffeangulo inclinatio”
nis CBF.Producatur HI concurtens cum ipf2 ABinks
congutretautem propterea,quod GIK redkus fit, .C ¢
n;xno;‘x'c&o,é_c quoniam HK parallela eft hotizo

alternianguli IK G, CB Fzquales erunt. Similes auter®

funt ECLE G, trianguli,ctque E C [ angulus zquzlgs j

‘angulo EK.C,hoceft, ipfi CBF.vndefequitus’ quo mi-
ner fuc.ru:melinadonis‘angu]us . eo facilius rota™ he-

‘ramuein planoinclinato {uftineri. quo enim minof ric
:_tﬁulus EC I, eo minuslatus E1 & minor ?r_oporti‘O

» Cm:j ’??lc%con‘ﬁnor potentia fuftinens requirat’t sai

'xcfpggt::‘ ?CCIIUC & dcclivuc planum nihil differunt ni

- Hisita gonfideratis 1chet”
3 ,admonetneslocus,vtP*"
»rmjlam dubitationem diluamus. ngritur,Curlina:: or.f;




EXERCITATIONES. A &5
rotcimpingentes,facilius offendicula fuperent quim mi-
nores. Neque enim fatisfacere videtur quod ait Ariftote-
Ies,ex conta&uin puncto eo angulidplano clenationeid
ficriyalijs ergo principijs dubitatio foluitur,

Eftorotaquidem maior
T~ A B, circacentrum € minor
' vero DB circacentrumu E,
tagentes horizontis planum
in B. Diameter maioris A B,
minoris D B, offendiculum.
horizonti perpendiculare
F G.Ducatur per F herizonti
parallela FK fecans minoris
rotz peripheriam in H, dia-
B LG metrum verd AB in K, &
: punéto H ad planiherizon-
tis perpendicularis demittatur HI-eritautem H 1 2qua-
lisipfioffendiculo F G, & iunganturB H,BF. Itag; quo-
niam B H ab extremo ‘B-cadit in criangulum K F B, erit
K HB angulus maiorangulo KF B.Parallelzautem funt
KF,BG,paresergo anguli K HB,HB Gparesitem KFB,
F B G,Maiorergo HB Lipfo FB C. Atminorisrotzgra-
fitatis centrum mouetur fecundum lineam B H, maius
verd fecundumliteram B F, difficilius ergo mouebitur,&
fuperabitoffendiculum minorrota, quam maior : quod
fueratdemonftrandum. :

Poffumus idem oftendere magis mechanicé , hoe
eft,remad ve&emreducendo. Efto horizontis planim
AB,rotamaior C D planumtangensinD. rotx verd ma-
ioriscentrum E. Rotaverd minor FD, tangens itidem
planumin D.rotxautem centrumG,offendiculi vero re-
&itudo D H. Ducaturper Hipfi AB horizonti xquidi-

ftans H [ fecansminorem circulum-in ¥ , maiorem vero
mn
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D Tv B

ducatur ER,fecans maiorem ci

R ESadinuicem funtzquales,
funt,quare ER'S Gk P angyl
Px ESR,per pr.diff. L. fimi]

: EM perpendicularis ducacur R S’ : o
parallela eft ipfi Gk, erit GE R angl{lus H.zengﬂ
zqualis.Re&i autemfuntHGP,GE S reliquicrg

gulizquales funt; &8

1sT. PROBL.

in]. Ducantut cmn}d ;

iori em,
mecri maioris qUIGES

LEM, minoris NG9

Tumapun&to ¥ pcrpczl-,
dicularis ~ ducatuf 2
G O,ipfa ]'(P’it’:mal;di-
&o I ad E M‘perg&ad
cularis 1 Q. Dico R
QL , minorem ha ;
proportionem qu:?taru,f
ad PN. Connét i
Gk, &ciper E Pzr?{ip'ﬁ
rculumin R, &a ) ‘:E
uoniam igit¥
kGPs

redi
Sed& ESR, G}.’-;’:ﬁgphf
c.€

ft

es.. . Veergo

. i.
GNadGP,itaER hogeft ELad E S, Componendoi

trveNPad P G,ital Sad S-E-'quamobrcmﬁful‘"’imqn"

tum efletin S,pondusin E, poté
tuta. &idquidem fi eiufdem po

itaDR adtotum D C.Minore

centro E eft Q iplopunéo S, minor eft igicur proPo” -

ponatur.Rurfis quoniamvt D k ad torum circtlu®

ftautem proportio
Loy totumcirculum D Csergo minoreft DI ipfa D Re

! 0
crgo MTipfa MR, maiorer 0 Qlipfa SR,PrOPluSﬂg
g p g0 Qlip

cfiat
tiainL,idem/ficref? n

i
; ) 2 . in N con‘thy
{ ulcimento in P,pondere in G, potentiaveroin

i

ta fup-

nderis veraque 10 DF

a
Maior

reio

i ca e
EGadL QquimESadSL. Minorer onfcnmrcq 6
T inLad (uftinendum pondusE ex gulcimcnm

; *QUamrequiraturin N ad fy
uleimento P ¢ftx. Minor

ftinendum P,on,du;iritur
ergo potentiareq ad




~© EXERCITATIONES, 67
ad transferendam maiorem rotam @D vleraoffendicu. ¢

fum IV,hoceft,D H,quam requiratur ad transferendam
minorem vitraoffendiculum x T,hoceft H D,quod fue-
ratoftendendum. :

* Adhzc, quaripoteft, quo pa&oe plauftrorum rorz
inipfaplauftri conuerfione fe habeant, nempe quz fic li-
neaillacurua,quam in conuerfione defcribune.

R Efto rotarum jn

A plano orbita, dil plau-
d D E ftrum re&td procedit
G 7/ AB,CD;Suntautenii-

bd o PR plzlinez, quodoften-
A i demus poftea,zquedi-
< - 5 g [antes.Sititaque pun-

; &um, B illud in quod

o < Ea T = rota qua per AB fer-
tur, eo delata planum

tangic,D verd alteriusrota atqueplanicontaétus. Igitur
dum plauftri fic conuerfio >pun@um D conuerfionis fic
centrum. ‘Stateniminterimrota & circalineam conuer-
titur, quz 4 pun&o concadus D perrotz centrum duéa
horizontisplano eft perpendicularis.eaautem ftante,ro-
taquz inBcirca centrum D femicirculi pertranfic DEF,
vbiautemrota B, perucneritin F, plauftroiaminoppofi-
tam pattem conuer(o, rota qua cftin D per lineam DC,
quaverdinFperreGtam FG mouetur, plauftrique fitre-
greflus.Ec quoniamvelDin ipfaconuerfione ftar omnino
necquicquam progredicur,vtin prima figura,velnon flac
Vvtinfecunda,quorcafu portionem parui circulidefcribic,
ipfi maiori circulo & exteriori concentricam. Vndecol
ligimus, Plaufttorum conuerfiones flexionefque femper
circa centrum,& concentricorum circulorum portiones
fieri. Hinc etiam difcimus , cur veteres, veexantjquisco=
Uil 25 gnofci-
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&8 In Macuaw ARt PROBL.
gnofcimus veltigijs,circosin quibus cu:(pf “1“.?_1 ‘f cﬂ'ﬂm
ficbanteaforma qua apparet,efformauerint. F28%=
theoremaprobaimus. . alares
. : ulare
Cylindres,quorumbafes axi {unt Pcrgc'ndl:derc
dumin zquato plano conuoluuntur , “"&":mc' i adis
q P - 9 rﬁlonglt o83
pcrparallclas,quarumdiftantlaaxlsfculato ;
ne prafinitur,

Eftoenim C.ylm:
drus ABCD> Su-lusl:-
xis GH, horiz0t® m
no infiftens fecundd ™
latus AB, cui latusoP‘

oficum&¢qu? i‘xﬁg‘
= g Moueatur. Jacus |
TGy y ~...rorans . ined |
CD;in P‘“?O ﬁtVbi,EF. DcTc(jbat :'u_t_g!nélrcul.l,@hﬂ

BF.Circulovers ADlineam AE. Dico Cas}?&awﬂs’;ﬁ |
Par:}llclas.Si enim fuperficies hafium DA, CB’can'ﬁxtﬂ
turitave horizontis planum fecent, illud fec@b¥E" e
lineas AE BF,rectacrgoeft veraque.Sed & P‘“auﬁl”};@
ad inuicem ita oftendimus. quoniam fémicifcul?‘iin
i aqualis et femicirculo BC, eritlinea AE, x‘iuahs )

0~
i §1& BE,fed & AB,zqualiseftipfiD C,quare & ipfi EF. 9531&
i fira igitur quadrilateri figura ABFE latera 24U adfuc'
i : quarc EF 2quediftatipi AB,cum AE ipfiBF,9u%
*! ' rat demonftrandum. : o
e Probabimusetiam fi cylindribafesaxi pefp end! la-
B laresnon fuerint,& ideo ellipfesin i pfarotation® poce
-«\«!,;:;g/ num,parallelas quidem defcribere ,fc«:inonl'ﬁwl o

i Wi

Y Efto enim Cylindrus ABCD,cuius bafes clliPks'ml;f:
®quediftices, quarum axcslongiores AB,CD> c.:om tem

nllsa“‘Gm fetio cylindri & planiad axem & horiZ onidr-

Planum perpend;cularis EHF, Diuidatur autem kﬂéiﬂiﬁ i

_-4



 EXERCITATIONES. &9
culus EHF in partes aquales quatuor FI, IH, HG, GE..
: : 7 B ,

3 \%@ N
L, JE K <
2 I 2 5 3

Tum per divifionum pun&a lateri parallele,re@2 ducan-
tur KGL,MA&N, OIP,qua quidem cii bafcs AMB, DNG
parallela fint, eruptinuicem zquales, ’cuméue eircume-
ferentia EHF xquales,cosque re@os angulos coftituent,
Ducatur poft hzcfeorfumre&ta QR,8& cidem perpendi-
cularis S T camfecansin V, applicetur autem re&ta ST
aqualis Cylindrilaveri BC,ipfa 4 ita tamen vt pundum
E congruat pun&o V., fitque Vy 2qualisEB, V{vero -
qualis EC. Tum flant VX, X Y,YZ, Z« xquales ipfis EG,
GH,HLIF,& per pun&aX,Y,Z,a, & patalleli i}l\ffsfl&dw
cantur eem vz £,Ay u,xx 0, tum & hisex alterdparte re-
fpondentes pal'?llelae‘p_qf puntta B, 55056 Sit autems a, -
qualis AF,a@ zqualis FD.item ¢ g,& Qualis ECsec xqualis
EB,(ed & vz ¢qualis QLz¢ ipllP,nyiphi MHy pvero ipfi
HN;taxxipli KG. & x6,ipfi GL &ipfis zquales & ¢qua-
licer pofitzad partes Roaliz parallelz aptétur perfsy e
Galg I quibus
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70 In Mzcnan Arist.PROBL. .
quibusita difpofitis per puncta oAy itemperm pb
ducanturlinezoy,»{, curuz quidem & codem Pa&o W
liz curuz illis refpondentes 7¢, (7 » Eruntigitur &
m G parallele quidem eo quod lineg quz interipfas :'
cuntur, parallelz {int & zquales, non tamen redz! s
fed curuz. Moto igitur Cylindro circulus EHF el -
dcfcribcta.s,cllipﬁs vero AMB, curuam o> CII'P{%S au-
tem DNC,ipfam cutuam = {z. Inhoc auté Cylmdn moc
tuillud mirabile,velociores nempe,in ipfa rotation€ © i
ellipfesipfo cicculo EHF, Ducatur enim rectao¢ quzlo;t
curracipfi VS in S, & o7 fungacur , fietque eriang? 2
075, elt autem, a'ngulus oSy recus, maior €582 > "
plaeS,fedreta oS zqualiseftipfiay, hocelt, fermicit® 1
lo FHE.multo maior eftautem curua, o, 3, A% nipld r?i i3

on, fed codem tempore quo femicirculus EHE €OF . ‘
inrotationefpatiiiaV, codem dimidia ellipfis BMA m‘c: ‘
:;l:lxil(: curuam eyAxy. velocior igitur eft cllipﬁs iP{O c.l,»rf

Hzc quoque fpeculatio ad motum quife

-

unduf‘:

abﬁ.dcl:q ﬁt',fn:anifcﬂ:é pertinet: ‘Coniy quornint afes i
f ul', ﬁ«""é{t‘"n'f?lané fecundumlatus’rogentur s bafi cif
umdefcribunt, cuius centrum immeobile con

vertex, femidiameter vctéipﬁ'xmlatﬁs.‘:‘
\ 2 \. 1 g

jipfius® l
AT

" Efto conus ABCS !
“iusvertex Cbaﬁiﬁﬁ’ax > j
‘DA, bafisverocentt™ i

i

* Dy latus quo p‘la'““m,'g;;
-‘g"it:BC,(ccal:ul‘il-““l““.= s
- musper latus BC & a%¢ i
- DEa plan'o‘hotiﬂdmiff rfi

 pendiculari, cuius & c
? communisfetio F&AB- J
» & quoniam coni grai.iitatis centrum GP; ;::

triangulum

[ 44 )




EXERCITATIONES. ' 71
axeipfo,conusinpartes zquepdderantesfecatur AEBC,
AFBC, ftatergo conusfibimetzquilibris.Siautema po-.
tentiaquadam moueatur,putaab A verfus F; trahiturf{e-
micirculus BEA,afemicirculo AFB,& itaficroratio. Ita-
que fiimaginemur,infinitos viquead verticem parallelos
bafi circulos,eorum femicirculinipfomotu & trahent 8
trahentursat camad verticem circuli definant,necibife-
micirculifint qui trahant & trahantur, motus rotationis
prorfus ceflat & vertexipfe immoebilis ficrotationis cens
trum.Quoniamigitur lateris BC, punétum C ﬁar,B vero
circa ipfum mouetur, in ipfo motu circulus defcribitur
BHIK , cuiusf{emidiameter BG, & codem pacto ali) cir=
culiin cono, qui bafi HEBF funtzquediftantes, circulos
inplano circaidem centrum defcribent, ve facile videre
eftinobie&o{chemate, Huicfimilem demonftrationem
affert Heroninlibello Automatum, quemnos Tyrones
adhuc vernacule ¢ Graco rranslatum , Venetijs pralo
fubiecimus. ¢ 5

Porro fi conus retundus pro bafiellipfim habear,
feétionem videlicet per planum axi non perpendiculare,
inipfarotatione,ftante vertice, ellipfis bafis, ellipfim de-
feribitin plano, cuius maior diameterd punéo quod co-
nivertex eft,ita dividicur,ve diametri pars maior aqualis
fitlaterimaximo;minorvero.xqualislateri minimo. Sed
haxcadaliampertinentfpeculationem.

Hisitaque de moturotundorum,qui circa abﬁdqu
ﬁt,conﬁd‘eratis,rcliquu.m effetde motutrochlearum,qui
circacentrum fig,opportuné agere, fed cum in fequenti
quaftione de hoc fermonem faciat Philofophus,ad ca
que ibi difputabuntur, le&orem ablegamus.

Modo de tertia motus {pecie nobis eritfermo; in
quaquidem (pecienonnulla perpendemus,qua omifitA-
riftoteles. Agiturautemhic de rotundorum corporum

motu,
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‘eareferens qua{uperius circa principium decire

72 In MecuaniArisT. PROBL.
motu,quifitcircaaxemhorizonti pcrpendiculartmta"‘s;
altera extremitatein eodem horizontis plano’ manent®
veividereeftin ipfis figulorum rotis. ‘ 3

Hanc motus fpeciem in extrema quaftionis parte

cum duabusalijs {peciebus comparans ait , €am R
obliquo it motionem(ita enim hanc,de qua agimus 5
pellat)ipfamimpellere moucntem, hoc 3&’““uum'c¥‘{c"
ad motum propenfionem habere,nutumue; & omiEe
cf,rc amotore,fecundumverd eam motionem, quz‘{up“
diametrum eft,fe ipfum mouere circulum Dixerat it
ulo yer-
b"f‘facicns,cxamihaucrat,circulum ex duabus fieri Jatt
nibus, alterapreeeery altera ver fecundum natura™> o
ideo hancfemper nutum habege, & ceu continio 3
ab eomoueri quimouet. Videt:u-autem clarcp Wi
1dc9dftxﬁicilio;§:m efle huius eértiz i peciei mot i
quodnutiveareat proprio & tantum ab alienos V6™
c€am,motore,moueatur, #
B nzfcc::;ltl:x;c:c 1l1iwtun; hgz}c facilitate alijs 1.11'19 ‘;1:1:'
e cedere, facilé ex fequentibus O
~ Primo,quia ponduscotumrotati corporise* grasz
tatiscentro quodinipfoaxe eft 4 plano cui miticots
netur: minima quidem {ui parteaxeipfo tﬂ"gcmep g
vndc_ﬁr, nullamferé dum roracur corpus circd centritl
vbinicitur friGionem partiam fieri. Igrz;cfe“graumus
c.cnc rum [é]}lperlhlt", nec mi'nimt’lm quidcm in l'Pﬁl 1‘0‘?'
Uonearcolliur,quod fanécum narura fic reP“gnans,dl ¢
fcultatem facic, Adhzccirea axem italibl'a““wm,v
?:;111tnln}.xjs exiguapotentiaalteri partiapplicetur? 5
Co luperatamouearur. Licet cnim PI‘OP'ié £ “-mt
Corporazquilibrare dlcamur;qux ob ponderis hincmdc




Exercrratrones. 73
zqualitatera horizonti fiuntzquidiftantes, nihilominus
8chicaliquam effexquilibrij fimilitudinem patebit.

; fto enim rota ABCD,
TR el o cuiusaxis horizonti perpendi-

trum E,tangensautem planum

A inpun&o G. Ducatur diame-
—F . ter BED, Itaque fiper diame.-
r :J trum BED, & axem FEG cop-

G‘-‘ pus dividatur, coquod centrii

grauitatis in axe inueniatur,

; corpus ipfum induaspartesti
moletum pddere 2qualesfecabitur,nempe BAD,BCD.
Nullaigicuradh bita vi extranea ftabir corpusinqueds,
vediximus,aquilibiio. Acalteri partium potentid quauis
licetexigua appoﬁtﬁ,puta in C, praualebit pars BCD, &
partemBAD ve! impelletvel rapiet, altera interim eius
motuiobfequente. Potentia igiturquazin C, nullamrem
quximpediatinueniens,velociflimé rotammouer, quod
co facilisvelociusque fit,quomagisrota eftin motu > €=
ius verd diameter maior & potentia mouens 4 centrore.
motior,& fané motus facilitatéinde cognofcimus, quod
ipfoimpulforeabimpulfu ceffante , diutiffimé roca im-
preffum motum feruet, nec nifi poftlongamrotationem
omnino quiefcat. ;

Czrerim quia ﬁcco,vtaiunr,pedc Ariftoteles qua
adhunc motumpertinét pertranfijr,nos quadath qua ad
hancrem faciunt,diligentius expendemus.

Quzrimusigitur primé ; Cur ea quzhocpactoro-
tatur, in ipfarotatione locumnon mutent, nifi extrinfeca
aliquaid fiatex cauffa, '

Efto enim rota aut aliud quippiam rotundum ceu
Turbines funt,quibus pueriludunt,quod circa axem ho-

K rizonti

cularis FEG tranfiens percen- .
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74 In MecHAN. ARIST, PROBL. i
o Tho et Pcrpcndicqlarcm ﬂl‘lm
ueatur, ABCD, cuius centt s
E, Diameter AEC. Modo ¢l r
centrum E infiniti im“g'nc?t:c
circuli, alijalijs minores ¥ 3 ;
adcentriipfum,vti unt £ -
ibi emim circuli efle d‘?ﬁn}:::n:
vbinullumamplius eft 1P3‘fa in
Applicetar iraque pOrict, © |
B, qua rotam vigeat "m'(- <G
codemigitur tempore & infimul A verfus D; DyEC ym
& Cverfus Bmouebitur. quantum enim fcmicirculorcm
i aparte CBA tranfit vltra diamerrum AEC) tantun'c a
: {emicirculorum, quifuntad parcem ADC, tfanﬁ.bl,v i
partes CBA.Atvbideficrit motus,ibi definit rosatios 5 [
l -autemdefinic (patium,definitmotus,fed vbi defipunt® :
culi,definit{patium,quarein centro cumnon fintciFe” *
necfpatiumibidefinit motus.nulla enim adeft ratio” &
ipfum corpusalioalocein quocft, ex rotatione “’nsEcﬁ
" ratur.Stacergo rotans,quod fuerat demonftran i li-
i autem hzxc demonftratio ei fimilis, quam fupra :ctua
il mus de coniinplano circa vesticem rotationes quar
: Heronein Automatis excogitatam diximus. . iofo
Addimus in hoc rorationis genere corpus in 1P r
motu fieri lenius, idque eo magis, quo retatio velocid ;
Cauilaeft, quod lateralis motuscum motum aliquali tco
impedit,qui exnaturali grauitate ficad centrum, 1d¢¢”
experientii docemur,leuiflimos effe rurbines,quibusP u«
eriludunt,(i manusteneantur palind,dum cicifima rotf
tionemouentur.
Adhzcalia proponitur,& {oluitur quaftio, G £%*
tunda.corf;o;a huic motionis generi fincaptiora. g
Exploratiffimum cft,corporum, qu& ita m"uen;:;:

i .
i

v




- EXERCITATIONES. 75
partes co efle velociores,quomagis 4 centro, circaquod
mouentur, fucrintrqmotiores. maius enim eodemtem-
pore {patium percranfeunt. quoigiturfiguraijs partibus,
qua longiusa centro abfunt,abundauerit magis, co faci-
lius,8 velociusin circulumrotata mouebitur, Modd o-
ftendemus, circularem czteras omnes ea qua diximus
partiuma centro remotiflimarum copii abundare.

Efto triangulum puta xqui-
laterum. ABC circa centrum D.
Ducantur Cachetiper eentrumab
oppofitis angulis ad oppofitalate-
ra ADG,BDF,CDE, eruntautem
lateribus perpendiculares. quonii
igitur latera AD, DB, DG, reétis
angulisfubtenduntur, maioraerit
x ’ lateribus DE, DF, DG. tres igitur
llne\xmhoc ttiangulo funt longiffime DA; DB, DC. tres
vero breviflima DE, DG, DF, quamobrem rotato fuper
centrum D triangulo,trestantum partescius ABC velo-
ciflima erunt,tres ver tardiflima E, G,F. Minus igitura-
ptaeftmotuihuic triangularis figura,quam quadrarta, in
quapartesd centroremotiffime, & ideovelocifime funt
quatuor. Itaq; quo magis laterata figura angulisabunda.
bit, eo magis erit adhanc, & caterosomnes circulares
motusaptior. Atcirculusinfinitas,vtita dicam,partesa
centro remotiffimas habet, itaque nullafigura eftcircu-
lariinipfarotatione , commodior atquevelociors Alia
quoquedecauflaid fir, quod dum circularis figuramo-
uetur, nulliseminentibus angulisaérem verberet circii-
ftatem,ex quaverberatione motus impeditus fit tardior,
(@_xri etiampoteft, Num axe inclinato, rotz motus ali-

qualiter impediatur? Nos negativam partem ampleéi-
mur, ;

s ‘Efto
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76 I MecHAw. Ar1sT. PROBL.

Eftoenim rota ABGD,cui#s¢ 5
trum E axis inclintus, ¢icd fl“:n_
conuertitur EGF. Duobus autép i
&is fulcitur GF. Sic aucem tui gcn-
uius tum figura cencrum Es P_‘fgcn_
dicularis vero per infcnusi'bllb‘l}”itur
tum trantiens HFL. Conuet3 l;?cc 3
rota, grauitatis cencrum ﬁ“b“ucbj-
fuo ficu furfum deorfumu® mo&isin
tur. Eft autemaxis FEG,cett v?m hic
quo pondusinE,potentiz fuftinentes GF nonrcn'lfulci-
vtinaxeperpendiculari pondus cotumab inferiot!
mento {uftinetur. quoigitur minor cumPortl?r o !
FG,cominoriindigebitpotentii is quipom&ug(u mi o
G.Echzc{ané itafe habent,grauitacis centro 12 axe l:o-
conftituto,fi enim extra fucricmotus impedituf & mo a
receflance citd quiefcit. Efto enim grauicatis ccmtrun:l "
K.»Dumxgitur circaaxgmiit morus, cencrum circulat o
aliquandoeritinL; Secerautem rorz diameter AC P:r—
P‘EﬂdiCUlnl'cm Hlin M,Porro a pun&is LK adipfat® PO-
pédicularemducanturad reGos angulos’linc® ,MN'
Maior eft autem MK ipfa ML, maior ergo MO> ipfa 0.
magisigicur 2 mundi centro diftat pundum Npur®
Gentrumergograuitatisk (i liberé dimitratun,requc. o
inK & contranaturamtransferecurin L. Ccﬁ'ante’glti ;
violentia & prazualentenatur citd rota fua fponte qu
{cet,quod fueraroftendendum.

{cet

Qvastio IX, o
Rugritnr,Cur eaqua per maioves circulos tolluntur, G ahut

Sacilisss, ¢ celerins mowericontin gat. veluti maiorsows e
) chlets,eh [cytalis fimsliter ? ) i
REfpondet adhzcPhilofophus, forteid euenire 29

nia
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niam quantomaior fucritillaqua d centroeft, in zquali
tempore maius mouetur fpatium. quamobrem zquali
exiftenteonereidemfacier.. Iraenim dixerar delibrarii
natura,& differentijs agens, maiores minoribus exaéio-
rescfle. Girculos vero libras,in quibus centrum fparctum,
{emidiametri hincinde zqualiabrachia.

Quodvltimo loco affirmauir, trochleas efle inftar
librarum,verumeft. Quod autem dixit, facilius & cele-
rius mouere maiores libras ijs qua minores funt,fi finipli-

citerintelligatur, falfum,quippe quod facilitasmotus, in

tradtorijs machinisvelocitatifit contraria , quod demon-
ftrauic Guid. Vbald. in tra&atu de Trochleain 2. Corol-
lario propofitione vltima. :

Ad id autem quod dixit, quo maiores fuerint tro-
chlez,eo facilits mouere,non eft, vt dicebamus , fimpli-
citer verum,quod facilé oftendemus,

L
ke : &

Gl

[ralr b e

Eftoenimtrochlea AB circa centrum G, appenfa in
punéto D, perpendicularis quz ad mundicentrumD CE,
pondera zqualia verinque appenfa FG.  Efto item alia
Trochlca,caq; maior HI, circacentrum K appenfainL,
Perpendicularis,quz ad mundi ccx;rrum LKM, zqhgga
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ponderavesin uME cuAN.ARIST. PROBL
fnl'nori DE fac(illi cappen@aN,0. Dico maio

ionillaverd diffi us ponderanon moucre
quoniam vtraqucmus’PmP b7 ] q“(‘)dﬁf,;“i’lg:f
: : etr 4

pendiculari diuiditll?,ct:lzilc;tpcr Ccntrumgrauitatis it

; partes DAE 0-
AE,DBE,xquep®; |

remHIipfa
od fitma-
Etc\nim,

derances
ademrationeipfx quoque LHM, LIMzqU¢ |
onderaac” ,

| Pondeb
il unt.
I ias,v:riq; - amn{t:dQulc {i quantumuis pufillap
TcC minus rcquirftuill- teram partem tolletur xquilibriu,
ie clrothcamiﬂor,qui POnc.ius vt recedat ab zquilibrio
:13 chu'd;‘POtcﬁdi(Putatigln'lmor‘ Vnico autcmvcrbocon-
iafiquidem bi ,tain minoti quami ik
Brachi m bifariam diui origuamin maiori, Pr” |
orum % iuiduntur,e 4 s, em |
ExPlorEi‘-’fF““‘?’& FRma (;nrdgomvmlg, ead
doceat.v ifimafunthe ponderum® ratio.
&usc > C_I‘umeﬁ'c quod ¢ 0y Vetuntamcncﬁmrcﬂpfﬁ
: all(raaliu 1 C[lbit h i 3
pijs,eft mue ndea nobis riftoteles » huits ¢
chlexrotx uanda.  Dicoj nempe d mechani¢is princt
ue coﬂucrtumurgl(tiur’ Axium,:’:imzi;uos 10°
ad rotas ipfas» yarias habete

1 4
: ortione
5. Oft
endem
N Laphn rotiillam,trochlcarn»
2 diawe

1 ue faciliu
b dsmoter:
; ter ad axis ueri, 8 m
W xis dia ouere
i &i iametr lere pondera 410 rot
hig ideo fieri pofl ummaioremhab P
i habere pofle rotam maio abuerit Ptopor[lonemj
e proportionem Quan:lorcm ad faum axemminor
‘ rotammi fi
inorema uuim
) fto enim
<7 trochlea ABcir
ca centru® .
cuius. diamere!
q i ofa
DCE ficin’P's
i nzx ad mundi
mappenfain D 3 cencrum perpe
circa ce nD. Aliafimiliterse dicular:: gau-
; €& cenrrum H, cui l."e“izqualisﬁ:troch ca
» cuins diameter 1H 7 :
1 er IHK, copugni¢?
cum
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. cumperpendiculari quz ad mundi centrum.appendatur e
autemin [.Habeantautem & axes,circa quos conuerran- il
wur.Hifizquales fuerint ; proportione non mucari idem ‘
operabuntur. Modd ponanturinzquales,fit§uc axisro- il

t¢ AB,craflioraxerotz FG,fitque craffioris quidem femi- il

diamecer CL,fubtilioris autem HM.Dico pererochleam ;
FG facilius artolli pondera xqualia quamper AB, licer
alteratrochlearumaleeri fitzqualis. Quoniam enim me- il
chanica corporafinemateria & ponderenonfunt, onera ]
appéfa & trochlearum ipfarum grauitas ex fuperiori par- it
te prementaxes,vbi punéa L,M,quares, fecutd inuicem.
| corporum {olidorum fricatione;motum ipfum trochlea-
rum difficiliorem & alperiorem facit.Succeditigicur im-
pedimentum loco ponderis. Duosigiturhabemusve&es
DG, IH, quorum gxlcimcnta contraipfa C,H. Pondera !
verointer fulcimenta & potentiasin L, M. Intelligantur . i
} autem potentiz applicacz punéis DLIgitur ex naturac-
iufmodi vedis, in quo pondus inter fulcimentum eft & ‘
potentiameritve CL,ad CD, ita potentiain D ad pédus, | |
hoceft, refiftentiam fricationis,quz fitin L. Sed maior i
;‘ cftproportio CLad CD quam HMadHI. Maiorigitur ‘
‘ ad fuperandumidem feu zquale impedimentum poten- i
‘ tiarequiriturin D,quaminl. Itaquecumyvistotainrota-
|
|

rum & axium, diametrorum propertionc confiftat, fieri
poteft, quod dicebamus, minorem trochleam dari, quz
| maiorem habear proportionem ad faum axem, quam,
‘ maiorad fuum, quo cafuminor rota faciliusimpedimen-
tum, quod diximus, ipfa maiori rota feutrochlea fupera-
bit,V eruntamen quoniam ex materia funt tumaxes tum

fotx, nec rei natura paticur axes fubtiles, & imbecilles
magna paderafuftinere pofle,idcirco craffiores fiunt,que
crafficudo cum proportione magis a magnarum rotarum
diamc;n‘s {uperetur;fichinc maioresrotas data axium pa-

; B ' ritate
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ritate facilius impedimentum fuperare quimr’nmf"l:s’iii > *
hoc videtur fenfifle Philofophus in ipfa quzftlon_lsd “no. :
propofitione, Hinc aurigz vulgoaxungtd (qu®!n °tan,. ;|
mcntrahit)axium-afperitarcsmitigant:vtmmor,m.ro 4%
do,exfricatione fiatrefiftentia. Concludimus igicuts i-
cillimé erochleam illam pondus trahere, que cu®™ mavn‘
mafit,axem habet minimum,eumque axungt aliauc it \
&tuofa materia perfufum. DcmanubrijS,qua.grotarlliisa.
xibusaptantur,nemo feré verba fecit; nos igicurt de s né
liquidsfiquidem resad fpcculitioncm,quadcag’mu '
pe Mechanicam pertinet. di
Manubriaveétes {unt,8¢ad ve&ium mturaﬁ;{;wr
cuntur, corum (cilicet, in quibus fulcimentum € lm’o,
pondus & potentiam.In his autematcenditur ?'OPO- diz-
quam habet manubrij lengitudo adipfum axis {eﬂ}’u o
metrum,co enim faciliusmouent, quo corum long!t i-
ad axium femidiametros praportionem. habuerit ma
iorem. Duabusautem pactibus conftant,alter quis i-
it axe adangulum; qua veré vedis eft;alcerd, cmma;unt
{ pfaadmoucrur,ex quares totamanubrium didit4t amé
[ autem manubriahac vt plurimum amouibiliﬂ:ﬁ‘mfzfﬁ. E
(i ceurotarumipfarum partes, & rotis ipfiscommO ",
hi gerentur,nifiin rotatione  cranfuerfarjs,quibis rot&
i ftinentur,impedimentum ficret. - u-
Eftoenim rot3 AB,cm
iusaxis E, terebrettf "“t:u,
inF,ibique paxillus afﬁgﬂc .
FK. Sit8&aliarota C i
ius axis G, manubrit®’
appofitum GHI Sint autua._
rotz zquales & axes 4 o
les. Sing eciamaqualia’f™

fpatia EF, GH, ho¢ cfxfl:“;‘;,
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nubrij GHIlongitudo.Dico,eidem facilitate moueriAB
rotam 4 potentiain FK,qui mouerur CB, 2 potentia po-
ficain HL,datisipfi nempe potentijs zqualibus, Produca-
turenimIH,v{queadrotz CD latusinL,& LG ducatur,
& FEinrota ABiungatur.Eruntigitur FE L Ginter fe z-
quales. Suntautem eorum circulorum femidiametri, qui
apun&is FL, inipfarotatione defcribuntur. Iraigiturfe
habebit potentia applicata in L ad diametrum femidia-
metrumucaxisrotz CD, vt fehabet potentiaapplicata
in F,ad diametrum femidiametrumueaxis Erotx AB,fed
{patia funt 2qualia & potentiz zquales, quare nihil re-
fert,verum manubrium laceriaffigarur, vel axia latere ro-
tz{eparacumapplicetur.
Duplex autem eft ma-
A nubriorumforma; alterae-
nimredtis partibus contftat,
altera vero curua eft tota,
. {cd reétis veimur vt mani-
B ) bus gpprendamus , curuis
— B vero velocumillisappona-
mus, & pedispreffione ceu
in molis lapideis , quibus
gladijacuuntur fieriaflolet,conuecreantnr. . Curautem
manubriahzccurnafiant, ea videturratio, re videlicet
manubrij capite fupra centruminlinea qua per centrug
tranfit,ctituto,fad interim preflione motus 4 centro,
ad quod dire&eé fieret preflio,impediretur. Curuitas auté
facilitat uandamhaber,exqua fa&imodica flexione
axis caput,dum premirur ab ipfa Pcrpcndjculari linea le-=
nicerabducitur.qua cum ceflentin manubrijs qua manu
aguntur,ideo alia forma,nempcex rectis partibus paffim
fiune.Efoigiturillud quod exredis pactibus AB,curuum

vero CD, lineaverd , fecundum quam pede fiepreflio
g DE.
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CDE. Hzxcitaquede manubrijsfeuvedtibusnos

derafle fit fatis, ! ; it
Queeriinterim pofler,Cur duabus datisrotis 29

confi-

lismagnitudinis inzqualis ponde:is, circa £qud es ‘("‘c:
conttitutis leujor faciliis moucatur & citius quie C’t)f
grauior verd diffieilius moueatur & tardius ccﬂctamuv
t,eavidecurratio, quod grauior refiftens ma.gl‘S.Cw“m
peratur impreflam vim fufcipic, & diutias retinets 9
ceflacin leuiore.

Qvastio X.

Dubitar Ariffoteles, Cur faciliss » quands, yfine pmdl’ ¢
#ur libra,quam com pondus habet.Simili modo rota, @
quidpiam,quod graniusquidemeit , item quodmais @
 grauins minori;G lensori?
Reuiter autem foluit, aitenim; An q
¥ contrarium quod grauceft,fed in obliquam
ficulter mouetur? in contrarium enim ei adqu%, n
onus moueredifficile aft,quoautem vcrgit,c[’c facxl;-_ o

obliquumautem haudquaquamvergit.  Nos 44° P

51 7 3 7” 0’”’:
cinfmodt

uianonfolumi®
eriam G107

nonfecit figurd ipfaappofitd rem clariorem faéic“,‘us%ul_ ;
" Efto libra AB, W%
/ " & cimentum C, ponder? v:n £
i +’ trumque ponderet 19 4o
: libra DE, cuius fulcn'l'tﬂl‘:)t ¥
/o x” x FEpondereveroappel ta 7
2 . . . . o )
ipfis A,B,dimidio b B pon-

a
Beh— 21 Rg pe’S.Addaturpon
: dus G, & ponderi EPOﬂd“‘

T 5
H, quorum fimiliter veruma

& ponderet S, nutabunt igi®
ibra ponderibus appoﬁmé G

¢

dvergit ’
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BGfeceturin K,EH vero in N,grauius eftautem GB, eft
enimIS,ipfo EH, quodeftio. Difficiliusautemdefcen-
det BG, quain EH. hoc autem ex do&trina Ariftotelis,
quianenfelum incontrarium quod graueeft, fed in obli-
quum etiam difficulter mouetur, in contrarium enim ei
ad quod vergitonusmoueredifficile eft , quo autem ver-
git facilé inobliquum autem putaperlineas BK,EN non
vergitonus.Difficilius ergoin obliquum mouebitur pon-
dusBGipfo pondere EH, yrrumque autem in defcenfiu
retrahitur nempe 4 perpendicularibus BI, EM 8¢ retra-
&ionis quidem angulifunt zquales & equalesipfz retra-
&iones. Sedgrauius eft pondus GB. quod autem grauius
cft,violentius defcédic eo quod eft leuius. maioriigitur ni-
fuatqueimpetu cum cztera paria fint,defcendet pondus
BG, ipfo EH, quod ¢ diametro Ariftotelis aflercioni eft
contrarium.ex alijs igitur principijs veritasipfa eft eruen-
da. Dicimusautemidex proportionumfieriinzqualita-
tesquia enimisad ro.proportionem habet fefquialreram,
1o.verd ad g.duplam,maiorem proportionem habet EH
adeppofitum pondus D,quamBGad pondus A, facilius
ergo trahetlibra DE leuior pondus D,quamipfa AB,gra.
uiorpondus A, quod vtique fuerat oftendendum. Alia
quoque caufla & hzc accidentalis ad hunc effectum pa-
riendum concurrit, axium nempe ad fulcimenta, in qui-
bus rotantur,fricatio.quo enim maius cltpondus cxteris
paribus, quod nosin przccdcntc quzitipnc demonftra-

uimus,eo maior ficipfa collifio. A :
Port6 huius quogs fpeculationis eft, Curzqualia&
fimilia corporain zqualibus fimilibufque bafibus confti-
tucacodem fimilique plano fulta, ponderibus tamenin-
zqualia,non eddem facilitate cu:rt_anrur,fed horum'gra-
uiora difficilius. : :
£ L 2 Sit

<
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5 : Git enim Prifing feu

A . Fé Cylindrus ABCD, ‘:E“lu;

; i
grauiratis centrum
A

&l g ST D-
L g plano Cl,bafi F“ml‘.sncrus
1 Sic & alter Cylin ALiS
! ol /i FGHI , cuius graue?
¥ S “{F 9 centrum K fultusba% o,

wqualis quidem ‘?‘ﬁmL:
ipfi AD.Sitaucem gravior FG U, pfo ABCD: D‘Ci‘j;& "
potentia vernmqueimpellente, facilius cxlcx'(lxmlcspa.
lindrum AD,ipfo FL. Ducantur EC, KH, & f“iu‘tiws ad
tentiz applicencar punctis BG, peliences C‘)’“‘“ rporis
partes AF. Euc:fioaiicem non fiecdonec factaco Pris- ;
conuerfionecirca punéta CH,grauicatis centra E,
ferunturin L, M,inipfs fciliccrpcrpédicul«}“[lus ‘\
Demittantur EN,KO;perpendicularesipfls CDy i l
quoniam CNE,HOK anguli reti (unt, erunt E O,m2- ‘
_ plis EN,KO,maiores,quare & LC,MHipfis ENK ,ccrl"
i loresattolluntur ergo in ipfa cucrﬁonc,gral‘itf‘mm need
i traEinL,KinM. Atquodgrauiuseft, difficilius ‘Cor us
“ fui naturam mouctur, ideo diflicilius euertetul €0 P
| | . FLipfo AD,quod fuerat demonftrandum.

}! 3 Qvastio XL 8s
%ff Dubitat Philofophus, Curfusper [¢ytalas facilius porter™” 9
ik quim fiper currs,cum tamen 4 magnas habeant 104
g illeveropufillas ¢

Primé réfpondetdubitationi. An,inquiens:qt°

. niam
\ 4 ; 5 axis
" in {cyralis nulla eftoffenfatio; in curribus ver°

N ¢ad quem offenfant, Defuper enimillum pl'cmunt’o‘.
"/ alateribus, quod autem eftin {cyralisad ifthzc duo m,ﬁ

uetar &inferiori fubltraco fpatio, 8 onere fuperimp? -
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to,inverifque enimijs reuoluitur logis circulus , & motus
impellicur. Tamappofité paucis verbis veritatem expli-
cauit, vefere quicquidinfuperaddatar, fuperuacancum
videripoflit. quicquidtamenfit,admaiorem claritatem ik
aliquantuluminhacipfa quaftioncimmorabimur. i
Rotatas(cytalas proponithic Ariftoteles. Coniun-
Qasautemcfle rorasipfis{cyralis eft intelligendum,nem-
pe:vtfimulrota cum feyralis conuertantur. Secus'enim
axium & Rotarum fieret offenfatio, cuius offenfationis
vim & effe¢tum cum noucric Ariftoteles, velhocipfolo-
cocefte,mirum elt,nihil de ea egifle quzttione 9, vbi nos
hac de re fufifimeé cra@auimus. i .
Caterim quod de roratis {cytalis {cribit Philofo-
phus,notandum, a Pappo quidemlib.8. &dnoftris Me-
chanicis paflim abfque rotrs Cylindrica fimplici videli-
cet, & tereti formd ad vium adhiberi.  Eftoigitur Ari-
: ftotelis' quidem fcytala
"' AB; Pappi verdfeuvul-
- garis, & communis CD.
His non medo lapicide
paflim, fed & nautx na-
uiumque fabri fubdua-
¢ X cendis & mari inducen-
l
|

dis nauibus vtuntur, quod varare dicunt vernaculé , Hi-
ﬁ’aﬂicoaw acbitror,vocabule.ca enim natio teres lignum
| baculumueappellat Varam. ;

i ; Queriautem poflet, veratharum formarum fic vti-
lioratque commodior # Nos roratas laudamus magis in
planoduroquefolo, minus enim tangunt & mmus offen-
fant; 1n mollioti autem & minus duo propenimusnon
rotatas, fiquidem rotzfui nacura pondere prefiz {olum.

facillime (cindunt & ablorbentur. 2
Quatenusautemad vium pertinet Efto horizonltis

3 s
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planum AB,fcytal g
CD ’ EF’ ondus ‘;an—
‘ c ‘ eis imPPﬁfum, G, CEs
L_E e _| gensipfasin P U&;:num
QIO T
2. 5 inpunétis D;Fs P 20
v [ 7 ipotentia quapia® P’

: ne
ooy dus Gad :mterlof:g’d-a
pead partes E.rotabunturigicur feytalae & Pa.fé ?,2:6 de-
{cytalz D, inquafic contactus atcendet in G equod
fcendetin H, nullare motum impediente ,quipP
nulla ponderis fcytalarum, & plani adinuice® 0 o0 ola-
fatio, Prazterea cum fcyralarum cencraab horiz8 zquidi
nozqualiterdiftent, pondus quidem heﬂz‘?““.s nequ
fanter mouetur, & ideocius cencrym grawitat!
quam,in motu quifit,eleuatur. ~ ihil re-

Cazterum mareriz imperfe@ione remor? ﬂ,a metri
fert ad facilitatem , verum maioris minoris¥© l-lfacilius
fintfcytalz, vtea pofita co quod maiores circs® uxltio-
offendiculafuperent,quod demonftratum¢ e enus
ne8.eo vtiliores funt {cytalx,quo crafliores. Q—i s Phi-
autem ad plauftrinaturam (p€gtac, cuius adfcyta-f%cilius'
lofophus fecit comparationem, vt oftendamus di
exeomoueri pondera. e (ri O

 Efto plav "M o
(2 T )
= KL,cuius centru® em
- I 2 N ; % xis verd NO ctred q:KL.
% QF p rotaipfa conuertit? XIS
: / Funis quo rofd & MP)
» cengro M trah““rQEo,
= 2 . pondus vero QR- e
; niamigi{urpoﬂd“\":i %
premitin N, axisautem rorz modiolym in O,%0 e
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tempore potentia qua trahitin P,axem admouet modio-

loin parte V. duplex itaque fit ex fricatione feu offenfa-.

tione impcdimcntum,infm nempe, vbi O, & ad latus vbi

V.qux quidemoffenfiones currus motum reddunt diffi-

ciliorem, qua quidem difficultas eo maior erit ,-quo ma-
iorfuerit pondus axem premens, & minor proportio fe-
midiametrirote KM,ad axisfemidiametrum MO. Cur
igitur {cytalisfacilius pondera transferantur quam plau-
ftris, aperte ex dictis ad Ariftotelismentem demonftra-
uimus.

Cacteriim quod ipfe reticuit , nosdicemus,nempe
validiffimé enormia pondera per {cytalas moueri, fi fcy-
talisipfis vedtes adiungantur. Etfané motuserit tardifli-
mus,veruntamen tardicasipfa facilitate, quaindefit, v-
berrime compenfatur. z

Eftoigitur horizontis planum AB, {cytalz CD, fo-
raminain{cytalis EFGH, ve&es foraminibustinferti IE,
KF,LG,MH.Pondusvero fcytalisimpoficumN.. Appli-
catis igitur quatuor potentijs extremitatibus veétiumil,
K,L,Mijfqueinanteriora propullis,fict {cytalarumrota-

RN o,
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tio,& ponderis N translatio ad anteriores partcsB-

Efto

item (eorfum (cytala PR ,cuius centrum Q> v,e&is.cxdeﬂ:l
per centruminfertus O, P, QR. fadoigiturveekis m"_‘r
OP QR fietex O; centro auté Qeirculi quadral}{ ﬁu;
exiftenteigitur OinT erit P inS.fadtaquart partisip™ "
(cytalz rotatione. Etquoniam ex codem centro funtgod
deances PSOT. crit ve'OQad QP. ira quadrans O g
quadrantemPS. Maximaautem eft proportio OQ,”u :
QP.Maximaigitur proportio OT ad PS.Ex magnolgtt i
motu O ad T,paruusfit {cytale motus aPinS. tardlusz-
gitur progrcditurfcytala,quzlongion'bugyc&ibus rcilt i
tur,vis tamen maxima, quippe quodve {e habet Pl i
¢ft, QR ad QOsita potentiain O-ad pondus quodp 'emz,'.
inP velin V.Facillim¢itaque pondera vedibus & fey®
lis per horizontis planum transferri,exiftis patet:

QuaesTro XII

Lueritur , Cur Mifilia longins funda mi it ;
: 2 mittantnr 4" R
prafertimcum projcienti funds pondus addarur ldpid”ﬁ wniff
lis ponders: ¢ mimus miJili;manu proiecto,< 0"
prehendatur? -

SOluit Philofophus, inquiens, foree ita ﬁcri:q““’d
ditormiffile proijciatiam ex funda commotum’ﬁqm‘
dem fundam circulofubinderotans , iaculaturs ©* man
autemaquicteeftinitium, Omniaautem cum inmot?
funt,quam cum quiefcunt,facilius mouentur.AdditP e
terca, An &ob cam cauflam eft.fed necminus criam 4™
infundg vfumanusquidem ficcentrum,funda S i
:Ccntro exftzquanto igitur productius fuerit quod? ccﬁn
r0 eft, tanto cititis mouetur; iadus autem, g mant ¥
xrefpedu breuior eft. T
xcPhilofophus. Et¢fané perquimappoﬁ“"riﬂi

many,

s

o
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illi protfusaflentirer;nifi pro comperto haberem,iniactu
‘ qui funda fit, non efle manumipfam motus centrum, fed
‘ potius partcmillambrachij.quzhumerox’ungicur,&id- ‘,
| eo motum eo fieri velociorem,quo longior eft linea qua |
1 ab humero ad fummitatem fundz eft; eaquaabhumero b
ad manum ipfam. 1llud quoque mirabile ¢ft, quod non '
obferuat Ariftoteles;nempea tunditoribus inipfo eiacu- !
landia@u, tardam fieri circa caput funda rotationem.. i
Quamobrem confiderandumeft, quo pado fiaca tardi- /
tatevelocitas.Refpondemus, velocitatem 2cquirinon ex 4
fimplici,qua circa fanditoris capufit, rotatione, fed ex
eoimpetu quificinipfalapidiscmiflione, qui quidem im-
petus fiante vel poft ilfud cempus fiat,quod a funditore

captatur,caffa prorfus & jnualida firipfaiaculatio.
Efto funda AB, manus |

_ B,brachiumBC. Vrtigiturfe
P habet CH, ad CB,ita veloci-
tas AD ad velocitatem. BE;
Vidimus nos pueros, arundi- i
ni ad caput fciflz, paruos la. i
pides inferentes,arundinem- ‘
gue manu rotantes longifli-
meé lapidesiplosproijcere; A-
g B rundgFG 5 Fapis%, manus G,
brachium GH.

QvasTio XIIL
Quaritnr, Cur circa idem iugum, maiore:m//n[m (veitesfunt,
quos aly(cytalas appellant,vt Pappus & Heyon)faciliss Grammi-
nores mowentur: & item fucule, qua graciliores funt eadem
viquamcraffiores?

IDco hoc fieripofle docet Philofophus, quod tam iugd

quam fuculacétrum fit, prominentes autem collopuim
M longi-

S

n
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longmu@:ncs cx linex qua funta centro. Celeritsautem
moucri & plus ab eademvi qua:maiorum funt circulortt
?uam quazminoram. quippe quod ab eadem vi plus tra™
crrag}l_rxl.lud extremum quod longiusa centro diftat. 10
‘g aci 1or1b\u§ verd fuculis data collopum paritate pluse
cidquoda ligno diftac. ‘
Eftoiugum {“.cu;
A @I F laue maior, “AB f;;(;b
B centrumC, minok
circa idem centit 2=
Collopsauté AE PO
1 dus quod periugu®
Hisi)s b%4 tollicur G-Amgltur‘u
g 2
: ” . - riftoteles, (uculas,".n
& ~ DE ceu €672
tra effe,d quibusextat coloj A e 'AB" idem, 0%
{uiparte BF, ex minorian & EB};cxm:uon qawe cl ;gior
fuericcoll temEF. quoigitur, alt 080
opsextans,eomaj B lociorad part
. l a
F permaiorem circulum F Sl Xe Shavcioge &P 003
d, _ m FH, fiet collopis motus &P
cris eleuatio, at maj iLuse
it10, atmaior eft collops EF i F, facilus
gomoucbiturpondus e EFab
Ciend perfiiculam DE ex collope =%
»quam per fuculam AB BE
Heéh é »& collopem DE .
; clenfifle viderur Ari i 2, veaiuny
ineruarem pulch urAritoreles,quicrallaVl “py,
cimusigityr Pgm& ey &fubnlem-e&pmfcq'llumf' ifi
culam,id c&,fcrofu’l;?n&{umem“m illud quod Lat™ e
fionefitappellauere d: ﬁ‘f‘dof\c arbitror quiinconu”
»TXCivero dyoy,id cﬁ,Aﬁﬂ‘?m’qmp

: : tam in ipfo huius noftri®”
inte P g i

ntiquos e Potentias propofuimus. HUZ

S diligentiflime examinauére Hcf‘m’{&

¢ IP ()

perisinitig
vimintera
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EXERCITATIONES. - 91
ipfemet Pappus,interiuniores verd Guilibaldus eo Tra~
ctatu quem hac de Potentia Mechanicis fuis inferuit. i
Summaeft,hanc Machinamad ve&em reduci. Necve-
| rumelt quod (cribit Ariftoceles, iugum fuculamue cen-
‘ tracfle, hacenim centrumhabent, quodin figurafupe-
1 tius pofita notatur figno C.igitur vefehabet FC,ad CA, i
ttapondus G ad potentiamin F; eftautem major propor- L
tio 'C ad D, quam FC, ad CA. faciliiis ergo mouebic i
potenuaquzinF,pondusin D, quam cadem potentia F, , g
pondusin A,hoceft, G. Huius natura funt quoque Erga- ‘
tx,quas machinas noftri, Graco luxato vocahulo Arga: |
Rosappellant.  Suculz enim reuera{unt,pofitione tantd ‘
abeisdifferences, nom enim plano horizontis ergatz - ‘ |
quidiftant,ceu fucula & Axs in Peritrochio, fed cidem i
fAuncperpendiculares. Caterim facilitacem a velocitate
nonoriri fuperius demonfrauimus,

QvaesTtio XIV.

,
Proponitir dybitatio , Cur einfdem magnitudinis lignum facilins t
genufrangatur fiquifpiam eque diduitis manibus extrema com- :
prehendens fregerit,quam i inxta genn.Et fiterre applicans pede |
Juperpofito manu hinc inde diducta confiegeris
quamprope.
SOIuituri Philofopho paucis verbis, An quia ibi genu
cenrrumeft,hicyvero ip(c pe:?quante autem remoti uS_
dcentro fuerir, facilins moueru r quodcunque : Moueri
autem quod frangicur necefle eft. : :
Efto lignum quod frangi debet AB, genu velpedis
locus C,manuum lace diductarum ficus DE, minusdidy.-
Garam FGsleaque quoniam DE magisa centro C diftant
quam FG,velocius mouebuntur pun&aDEipfis FG, er-
goinde facilius fiet fractio quam ex FG.  Haxcille exfuts
M 2 pﬂll-
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nauimusinquaftioncy,

9t In MicuAN.Ar1ST. PROBL

principijs. Nos dili-
» gentius,fifieri potert

a
A—2—F E_
2 % cffe@us huius cau-ﬂ"am
e - pcrfcrutcmur.Eﬁo igi-
gl =\ g

tur in fecunda figurd
: lignum oblongum A
g D cuius medium G,lin€?
Al VN lg ducatur CD PcheZt

I /‘\ K dicularisipfi AB- ’PEI:
/ moucatur gent pU z

g7k 5 C, manus vero dlu“i.

& & centur in AB> ,ﬁ‘&a i

: gicur vtrinquelmP"cé_

fione, lignum non rt
getur, nifi partium in CD coniun@arum feparatio 122
fitquealterain E,alteraveroin F, fra Gum ergo erit lign>
& centro C immobili permanente, partes tago angt 0
GCH eruntin GC,HC:Modélignum (g integricat! e
fticuerur,& denud admotogenu punéo C, manus id
canturinI,K,qu:tlocavicinioraimtipﬁ C,q“amA s
cohincdifficilius fra&ionem fieri quamexAB. Confide-
ramus eniminintegro ligno AB,duos vc&esACD’BC%
quorumanguliconcurruntin commune fulcimentt® >’
Suatautemve&esangulati,8 eiusnacurz , quam exa l-i
: ‘ Eftigitur refiftentia, qu? lxgﬂt

partes vniunturin D,loco ponderis:fuperanda hzcefbY
lignifiatfradio. Dicoid faciliys ceflurum , fiflatex P
&is A,B,remotioribus quam ex IK, ipfi punéto C propio;

ribus:etenim ve AC,ad CD, itarefitentia qua ficin V<
ﬁ;ﬁtbcnuamin A,item velehibetICad G D, ita refiftenti?
qllar;d§&te3tlaxnin L{ed minoreftproportio 1€ a“i rcj

fiftentiam CD.ergo facilius potentia que eftin A2
Mluperabit, quaeftin D, quam ea qu& cﬂ?l‘:‘oé
: : )




ExerciTaTIONES. 93

quod fueratdemonftrandum. Idem autem intelligendi
et de parte CBseadem enim eft ratio.

Curigitur longio-
ra&graciliora ligna facilé frangantur,exiftis clare pﬂ'

hempe quia maxima eft proportio lon‘gitudinis ad crafli-
tudinem, cuius quidem craffitudinis fan’umloco partis
illiusin ve&efuccedit,qua pertingita fulcimento ad pg-
dus,hoceft,ad ipfam refiftentiam. Sed nos hac cadem de
renonnullaindeclaranda quzftione 1 6.perpendemus.

' - QvaesTio XV. -

Proponitur inuefligandum , Cur litteralescroce ( glareas dicunz
Latintyvelcalculos,quos umbilicos appellas Cicero lib. 3. de Oraz.)
rotundifint figurd,com aliquands ex magnis fint la-
pidibus teftisue?

Alt Philofophus,ideo fortafle fieri quod ca quad me-

dio magis recedunt, in motionibus, celerius feran-
tursmedinm efle centrum, interuallum vero qua a cen-
tro{emper autem maioremab xqualimotione maiorem
defcnibere circulum; quod autem maius in xqualitem-
porefpatium tranfir,celerius ferri; quarautem celerius ex
zquali feruncur fpatio vehementiusimpetere, qua auté
impetunt, impeti magis, & ideo qua magisa centro di-
ftant;necefle efle confiingi, quod cum glarea feu croce
‘patiantus,neceflario rotundas fieri, Hactenusille,& fané
probabiliter. Verum enimuers alirerferes habere vide-
tur:fiquidem enimarotatione ex maiori 4 centro diftan-
tiaidfieret, maiores quidem glarez crocaue eflent ro-
tundieres, at nos non maximas modo, fed & minimas,
cafquemagis angulis carere, & ad rotunditatemaccede.
revidemus. Praterea nonmoueri eas circa centrum pa-
lam eft,imo vevaria funt figura, ita varijs quoque motio-
nibus,ex agitatione moueri. Id fané exploratiflimum eft,

3 angu-

159




160

94 In Mecuan.-Artst. PROBL.

ibusef-
. . . . or Orlbus e
_angulosomnes,& emincentias quaslibet in corp

l-
{ednfirmiores,offen{ionibus enim cxpoﬁt? (Un" "c;_rctm
P80 di habent faculratem. Ixaquein.attnnom:iqilltub&
eorumagitatione pcrpcuin,e}“mcn“z i i

uperficiesipfapaullatim leuigacur. ; ;
BRER A E%loangulatus laP‘S,ABSg;
Diim igitur perpeti n}otl@“c i
aflidua verfatione agitaryts Ve
turque,eminentia an g‘ullq“:r"w_
~ pote debiles & imbeciil; ¢ A
runtur, & inde figurafre qzzm i
irregularis, ad primam qu! im £
pidis formi acccdcnsxlcl“é;j ait:

& quouisangulo carens,qualis eft E remotis ABCD>
gularibus eminentijs, at-
Hanceandemob cauﬂ'am,fculptorcs antequamm i
moribusvltimumlzuoreminducanr,dentato malleo P“-_
mumquidem veuncar, tum demum eminentior€s Parcm

culas radula facij¢ amouentes {upeificiemipfam lau
&adz}?uatam reddunt,

incetiamnoftrates Architeéti, in arcium PWP:f
gnaculis efformandisacutos angulos deuitdt, vepot¥ Vi-
biliores,& magis offenfionibus obnoxios. quod nee fm 7
truuium latuit,quiideo lib, 1.cap.g.itaf{cribic: Zur7¢s” Z,;
rotunde ant polygonie funt Sfaciende, quadyatas enim M° 4

. . 2 ; ﬂ .
celerins d’ﬂif ant; g angulos, _Ayietes tundendo frangiits e, 7’0 7
tundationibus antem, vti cuneos adcentrum adigendo Ladere ?
poffunt. Hac il

le. Curautem noftrirorundas figuras alxai
Vtilesreijciant , ab ijs petendum quiin ea facultate Vet
fancur.porrs quodad hanceandem {peculationem faci ?
vi mus,antiquas ﬂatuas.vtfzpiusauribus, nafo, dxg;u;
manibufue a gy pedibus carere,quippe quod imbect
fintpartes, g

R : ' #
acile quouisoccurfumutilentur. @‘_ ;
; rnnla
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'EXERCITATIONES. 95
mnia cim vera fint,nemo , vrarbitror, dixerit, abfolute,
quod voluit Ariftoteles, id exrotatione velociori & par-
tiuma centro remotione,fieri.

S . Quaestio XVI : i

Dubitatur,quare,qui longiorafunt ligna,tiro imbecilliora fiany, ‘
& fitolluntur infletuntur magis : tametfi quod breneest-cen bj-
cubitumfuerit, tenne,quodvero subitorumcen-
tum craffum?

EX {uis principijs foluit Ariftoteles. Inquit enim : An
quia & vectis & onus & hypomochlium, id eft, fulci-
Mmentuminleuando,fitipfaligni proceritas? Priornamg;
illius pars ceu hypomochlium fic , quod veroin extremo
¢ft,pondus:quamobrem quanto extenfius fueritid quod
a fulcimento et,infle@inecefle eft magis; que enim plus
afulcimento diftat,co magisincuruarineceflec eft. Ne-
ceflario igicur excrema vedis eleuantur. Si igitur flexilis
fuerit ve&is, i pfum infle&imagis cum extollitur necefle ¢
eft:quod longis accidiclignis,in breuibus autem quodvl- i
timum eft,quicfcenti hypomochlio deprope fit. Hac |
{ubiccti figurd ob.oculos ponimus, 3 I
Efto longum ac fle- f|
xile lignum AB, manuele-
B ueturin A, fleGetur itaq; |

£ in B,& declinabitin C. et~ 1
chim manus quz fuftiner . €
in Asfulcimentiloco fuecedit:longitudo veroAB pende- \ #
ris vices refert,atquc vecétis,quare quo longius abfuerit a il
. fulcimento,id eft,manu extremum B, co magisfleGerur; .
i fiautem lignum breuius fuericnempe terminatum in D, {
Nequaquam flectetur,ed quod eius extremum D minusa fl
ulcimento quod eftin A fitremotum, Hac igitureft 2?5
- : ri-
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96
quippiamtamen addimus.

eile differentia. autenimra

h raeiufmodi.

i

i B &

| % e B

D

Bl K mr..—.—:‘?::s—-—ﬁ\

i e

i By - ™

i x ——-“\-4\ 4
! : L

[4 _——
‘ 1

| ——p
it R

“;i-is {eparata ca.ditin D, fuccedit

In MecHAN. Ar1sT. PROBL.
Ariftotelis, cuius quidem fenrentiam non damnamus}

Dicimus autcm materiam:

uatenusad hanccontemplationem fpectat , in duplict

Ry inacionis
refacionis & conftipation!

eftincapax, vein chalybe videmus, nitro, mct?,llo, mar";
more,aut capax quidem,& hzcduplex: Vel enim nattl 4
nata cftad re@itudinem quandam, vt arborum tlage

virgzeque,autnon item,ceu ftannum , plumbum,

& cxte-

Efto piimo vicres™

=4 m,

i roceruiit
corpusgracile, p arin

teres AB, manucapiat o
A, itaq; pondere ipfius C:as
poris prazualente ad paf

B, quiain Cpun&°’
circa medium eft, X P07
fuperiori non fic rar€ e
necininferiori conft'p atlot
nec incerim datur penct™;
tio corporum , fit fraAlio3
fuperiori parte, 8 pars L&
reliqua parte AC, a0 3
autemipfafeparatio FAFC "

W : . \ e e
@? &ioni-Porrd quod materias hafce non flexibiles diXiMY

fedfrangibiles,nonide

: 1-
onegamus vel fenfu docenter?

Wt T i S -
N quaminijsfieri flexionem, S; autemlignea fueritmat®

0 tia,eaq; flexibilis, ve EF

trarefactio,
Clinabitin H
qu flectiey,
viSmaiorip,

v : Jfimanu eleucturin E, prevd ol
8/ tepondereinF Aleetur vbi G.ibienim 4 parte fuperiot!
abinferiorivero conftipario,& pars G
rehil, »quz declinatio e vique procedet, gu0 ™"
o8& conftipatio competens narurz illius mater®
adfummam intenfionem deuenerints
gruerit,frangetur emnino : fifecus fa

de-

t .
&aibi

refiften-

—



ExErRcIiTATIONES. ) 97
refiftentia, vbi rarefactio fit & conflipatio poftinclina-
tionem f{urfum ferctur parsinclinata & nurans, tum in
contrariam partem tendens refleetur, ve videre eft in
virga IN.Declinans enimin KL, repellente ca quzinfra
K ficmateriz condenfatione, impetu ex defcenfis acqui-
firo fa&areflexioncalcendirin KM,donec paullatim cir-
ca priftinamre&itudinem reuertatur, & hic quidem mo-
tusvibratio dicitur,agitatioue. Siautem virgaplumbea
fuerir,naturi non fadta ad re@icudinem, puta OP, pro.
Priovincentepondere,ad partes declinabit QS, fietg; in
QR rarefada, nempe {uperiori parte ea conftipatainfe-
tioriin Q,necrefleétetur, quippe qudd eius natura con-
denfationem & rarefactionem commodeé patiatur, nec
fadafirad reicudinem, ‘ q

* Porrd. eripliciter fieri poteft horum oblongorum
‘corporum eleuatio;nempe vel extremorumaltero , autfi
ambobus,fi verinque fufpendatur,velalicubi inter extre-
ma.  Depriorimodoiam egimus. Modo fufpendatur in
medio vt AB,in C. coigiturcafucum fulcimentum ficin
Csviring; ficflexioin D, & E 5 & id quidem fi materia fle-
xionem patitur:{in minus,fracio fitin C, Si autem ab cx-

) . tremis fiat fufpenfio, vtin

& AB, tunc cen duo- vedles

A o R fient,quorum fulcimentain
D ' extremis AB, Fenderaau-
tem communiainmedio vbi

Cremotiffimaenim ea pars eft ab excremis AB. Cedente
By igitur marceria {uomet pon-
A@B - deri,fiquidesm inflexibilis fu-
SE o0 o erisfrangetur, & fiet partii

) feparatioin C, duoqueinde

\ e snnion corperaAD;BE.Siautcm fle-
. @p Xionis capax;ve AB inpoftre-

ma

1

-
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o8 IN MEcHAN. AR1sT, PROBEL. 1
ma figura,faCtaex contrario,nempeininferiori parte cir= w
ca Crarefalione, in {uperiori verd condenfatione,pon- ‘
dere preualente curnabicur, fict; lignum quidue aliu d }
huiufmodi, vt ADB, nec amplius pondere fuapte naturd }
infcrilisvcrgcnte adre&itudinemreuertetur. YT |
Czterum cur oblonga & graciliora corpora f““"hu,s
illis,qua contrario fe habent modo, frangantur, ex me
chanicis principijsin quaftione 14. aperte dcmfmlﬁra?i'l.'
mus. Modo veex haccontemplatione, qua aliasinutilis
videtur,aliquamvtilicatem capiamus, & ex his que ‘.:0{?
templabimur, Archite®i prudentiores fiant,ifthzcip'd
de quibus agimus,ad rem adificatoriam commodéapta:
bimus. Transferamus igitur cogitationemad eam trd o
comp.gem, quzadrecta fuftinenda ex tranfucrfarw:al':
te&ariod; fi, & duobus cauterijs, quam noftria Lati™ ‘
detorto vosabulo Bifcauterium dicunt, Perfcrucabimtf {

enim,vndeillitantaad fuftinendum yis »& quz g a:
gem hanc confequantyr pafliones, quariiuis enif .
merx praxi, quod vtile e

) ‘ ft efficiant,nos meliorumn6*
nlorum gratia, reiipfius cauflas diligenter examinatas
medium proferemus; nec de hacretantimagemus,
de Cameris quoque, fornicibus eorumque vitij$ fomic”
tlbu§ quatenusad Mechanicum pertinet, fcrmone™ g
bebimus. Quarimus Primo,curperpendiculariter €r® f
trabes fuperimpofita ponderavalidifime fuftincant?
fanehocomnes norunt,{fednon percauffas.
. Eftohotizontisplanum, illudgue folidiffimum &
“Impenctrabile AB,trabseidem ad perpendiculumere
CD fulta bafivbi C grauitatis centrumF. pondus{upe”
i ““‘POﬁgum EG, cuiusgrauitatis cencrum H: Sint aute®
4 o g‘é‘:.m cadem perpendiculari, quz ad mundi 'ccntf‘;;':
granitencio1uC €0 quod tum ponderis tum crabis ce™ o—
Brauientinperpendiculari, illa verd fulciaturin C’; o




EXERCITATIONES] 99
tius ponderis moles recumbec

) T in C:nondefcendet autem inI,
- propeerea quod fupponatur j-
plum planumAB,im.pcnetrabb
i le. Igitur vepondus H defeep.
datin G, alterum duorum eft
K A
A Bl
X

neceflarium,nempevel trabem
{ubieGam comminui, aut ejus
partes fefe penetrare , & plura
corporacfleineodemloco, pu-
taKC, quorumhocfecundum
3 hatura penitus repugnat; illud
vero Primum,pen¢impoflibile. Diuidarur enim trabsin
Parteszquales tres,lineis KL, ipfaigicur K Cinfima fufti.

h-a

Sed illud torum partibus conftar. ergo pondustotum a
trabe tora,hoc eft,afe tocofultinerur.

Frz-tcrea in przcedenti quadtione monftranimus
tuncfacilem cﬂ'cgracilis & ob]ongih'gni fra&tionem , cg

cntius pateat,

Efto feorfumtrabs AB,
«cuins medium C. Sitautem
pondus D impofitum pun-
o C. facilé igitur frange.-
tur lignum AB, propterea
quod maxima fir proportio
AC ad CE; refiftentia vcr,é
fiat in E, addaryy vniaturqs

2 ligﬂO
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100 In MecuaN. AR1ST, PROBL.
ligno ABlignumFH. Craffiusigiturcit totum AL, ipfo

AH, &idcominor proportio AC ad CG quim AC, ad

CE.Addaturadhuc & IM. Longeitaque ditficilius fran-

geturin K propterea quodlonge minor fit propomo AC

ad CK quim ciufdemad CE& CG. Hisigieur confide-

ratis, & demonfratis concludimus, impofiibile ellcere-

&am rrabem ponderi cedere, & frangi, o

Dicetautem quifpiam,hgc fi verafunt,que gracilius

fuerit fulcrum, eo validits fiftinebir, & frangetur minus

quodoppido falfumeft.Refpondemus,id non expropor

tionum natura,fed ex matetix ipfiusinfirmitat¢ fiesi. 16

quoqueinvedte non materiam,quatenusad vim pertinct

{ed proportiones partium confideramus. Vi umqueigt

turrequiricur ad fulcei validitatem proportio longitud!*
;_us ad crafficudinem debita , & marteriz ipfius robur ©
ortitudo. Praterea,quoniam pondus, cui fulcrumreli-
ﬁxt,f{el exnaturapremit, vel exwiolentia, illud quide™
g;"t' miam pc'.rpcndicglarem,quz ad mundi céerum, o -
ﬁcm ateralizer & diuerfimodé,varia fit fulcror® :
&Jmtlls. Cuiusreifummahzceft, vt femper contrd impe~,

Pponantur. i

Efto cnim hotizontispla?4 2

/3\  ABicidé perpendiculares CAD®

* itaque fi naturalicer pondv’ P

matex C, fulcrum fupponettr "

Siautemex F ip{umGE,ﬁV“‘? &

S H,fupponaturiuxca BE, i V€195

cundum I ponderi opponattt > =

nusgl . Hzg nos de arre&arys fulC_"suc’

etranf{uetfarijs, & inclinati & primu®

€ tranfuesfariic sagemus, P

Cad. js,quatenus ad teGtorum trabeationes’P=

Efle ; :
‘o tranfueraria trabs AB,muris verings fulta C’!.D;
: cuiud
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cuius grauitatis centrum
] [ ] E.inperpédiculari FEG;
o P | qux quidem ad mundi
A B centrumvergir.[taq;eo-
B EL = dem tendente grauiratis
— | {
e ! 7 5 | centro, {i pondus quod
& @ premitinE, non praua-

leat vnioni partia ipfius

Mmateriz queltin E, refiftererabs fuomet ponderi, nec

frangc:ur.Si autemvelinfirmitate materiz,autvitio, vel

Mmaxima exiftente proportione AF ad FE,fractio fietinE,

& fecurd partium feparatione duz fientverinquetrabes

AH,Bl,quorum grauitatis centraKL. Erunt igiturduo

veltes AE,BE, querum fulcimenta MN, quamobrem fi

proportio EMad MH ita przualeat, vt pondus quod e ft

inE fuperet pondusmuri O fuperimpofiti, & item muri

Dycotruent quidem trabes;8 murorum fiethincinde difs

fipatio.Siautemnon praualueritea, quam diximus, pro-
portiosfufpenfx remanebuntverinque trabes ve AHBIL

Huicdifficultati egregi¢ occurrunt Architedi, ali-

quandoautem hocmodo:

. Efto tranfuerfaria

Jal o , B | trabs fud gracilitate,alia-

tr—H ‘| ue de caufla imbecilla

AB, muri quibus vtrings

fuftinetur CD, Trabs i-

pfius grauitatis centrum

< »| ©. Itaque adpa&istrabi

lignis EF, capreolos ad-

; dunt muro vtrinque ful-
tos’CE,DF,corumecapita adpa&islignis admovcntesEF,

fed & tuncvalid:flinia fic colligatio, fiinter E & F capreo-
lorum capitaintc grum lignumerabi fuppon.tur E¥. Ra-
tio

3
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102 IN Mecuaw. Arist. PrOBL. .
tio autem validitatis patet ; premente enim grauicatisce-
troin G,fulcra hincinde fuccurrunt CE,DF, quzcum("
ipfis fierinon valcant breuiora,ne corpori detur penctra-
tio, rcﬁ[_tunt & robuftiffimé ipfi ponderi {upcrimPOﬁw
. eontranituntur. Videntur autem in hocopere duo con”
fiderari vc&cs,GH;GB,qUO rum fulcimenta EF,potent
premensvtrinque G.Ponderaautem parictum partescd
Pitibus trabisimpofitzin A & B. Quoniamigicur pirtt |
et proportio GE ad EH, paruapotentia premens e
maxime autem pondus in A,fierinon potelt trabem il
gtaucmuros verinque diffiparein AB. Poffunt ctiam -
uus trabis tres parces confiderari AE,E F,FB,quarum &
cimenta quatuor A,E,F,B, Diuifo igitur pondere &M
np!lcatis fulcimentis impoflibile cft ;mﬁcm conuchi&
vitium facere. |
uerfa;si:(ll\dsi:f,&o-n?m contignationes imbcciu?"l; tl:‘
atreliasi, o oy anici corroborare folent , additis 2€™
atiatrabearque cauterijs,

bivalean uaquar B SR

i At}.}T;zm fcm_:a fafeia EF mc;}an? tranfuerfariam

cberaugem a};arg inferiori ipfi arretarig connedten’:
uerfaria trabe drfi 2 pesvbi C, aliquanfulumcran'= |
Ltare, ne deorfum ex pondere vergente |

pau‘lulumar c&arioj ema H
: anmpfam tranﬁlcrfariam Pf t'. i
gi tur

nf- 9

uerfaria trabs o
parietibus verings
fultaLK:‘"r‘&aFm
CD. Gauteri Verin®
quc AD’ BD, i
tranfuerfariz tr3%
in AB, & arrectario
¥ Din(cl‘ti s vene-

Efto enim s ’
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gitur ita conftitutis pondus quidem cranfuerfariz trabis,
quod fuapte natura premit inmedio vbi Csferreafafcia,
arreftarix trabiaffixa diftinetur, Arre@ariam cauterij fu-
ftinent, hosverd tranfuerfariz capita AB, quibusindun-
tur. Toraigitur eiufcemodioperis visin eo confiftic, vt
Probé cauterij tranfuerfarix & arre@ariz trabi inferan-
tur.fixis enim cauteriorum pedibusin AB,non defcendét
2 partibus feu capitibus D,ijsvero ftantibus ftabit & arre-
&arium,quo inde fulpenfo tranfuerfariatrabseiex ferrea
fafciaalligaca nequaquam pendebit. Stabitergo compa-
8¢s tota & fuapte vi robuftifimé connexa totius tedi
pondusfuftinebit.

Quoniam autem vfu venire folet, cauterios nimia
longitudincdebiles, aliquando tum proprio tum extra-
neo cedentesponderi deorfum vergentes pandare ;, Ar.
chite&i capreolis hincinde fuppofitis, ceu fulcris, huie
medencur infirmitati.

» . Sintenim cauterij
A debiles hinc inde AB,
AC, media trabs arre-
&aria, quam Monachi
= I dicimus AD, Cauterie-
¢ rummediz partes E,F,
inpunétisigitur E F,vtpote maximéab extremis diftanti.
busdebiles cauterij valdelaborant, Itaque fuppofitis v-
trinquearre@ariolis EH, FI, eorum capitibus E,F,duos
cauteriolos fibj ipfisad pedemarre&arijin D, refiftentes
apponunt.quibusica conftituris nec E,necF ad partesH,
1,defcenderevalent, Capiarur'cm'mjmcrEH,quoduis
pun&um G,& BG, DG, conne&tantur,cruntautem BG,
DGipfis BE ED breuiores exzr.primielem. Tuncigicur
Pun&umEfierin G cum BE, ED fientin BG, DG, quofl
“on cedentibus B, D, & fibi ipfis breuioribus factis pal;tl-
TERTe - us
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104 IN MicuaN.AR1ST.PROBL i
bus BE, ED, protfuscftimpoffibile. ftabuncigicurincos
rum re&icudine cauterij AB,AC, nec pandabunt, q4°
fieriquercbatur,

Hic autem damnandiveniunt ij, quitra
quidcm trabis capitibus cauteriorum pedes non 18’
fed ea vicc-tranfScrfariolo quodam medios cauterios V1
trinque connedunt ad inftar elementi A, quam compa”
gem,capram,appellant. Sinc enim cauterij hincinde All
AC,quorum medias partes connectit tranfhcr(“.mlunb
DE. Dicoigitur colligationem iftam magnoPcrmum‘
bandam, Suntenim AB,AC vetes,quorum commux(l:ﬂ
fulcimentum A, potent hinc inde diuaricanfcs,B»’ ¥
ponderainter fulcimentum & potentias DE. q“°nmml_
giturve DHad AB,ita potentia in B,ad pondus inD,par
ua guﬁdcrp potentia, pondusin D diftrahet & (uperablt?
facillimag;inde fiet tranfuerfariolia caprcoli"’i?ﬁs S
quereuulfio:Et queniam centrum quidemeft A, facain
E,E,pgrua divaricatione,maxima fitin BG,vtpO“’,P“if'
‘busabipfocentro A quamremotis. Calcicrant g™ ¢
beri prope cauteriorum pedes, & muros ipfos (ummoss
non f{inemagno operis totius vitio, fua calcitrationP >
pellunt. 3 5

Hx‘,: nesde trabeationibus, modd ad fornict™ P
merarumg; naturam filum eransferemus;id enim 139
veilitas,imo & necefligas ipfa. Pauci enim ante 105 hzﬁ
tra&arunt, & (ane his Probé noncognitisaut negled®
Architeéifabrique ingentes perfzpe incurrunt, &inex”
plicabiles difficulcates. Dicimus igi:_ufprim}‘) 5 codtiles1a”
feres,& non cuneatos lapides ad re@am lineam di[POﬁ"
fos;nonftare. ' 5 :

nfuerfari®
n in(crub !

- Sincenimmuriverinque AC, BD. jDucaturh"r:;
zontizquidiftans CD,iuxta quamlateres lapidefue #°

cuncatiferiatim collocentur EF, Dicimus amoto 3““2’
i mentor
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2 mento, hoceft, pro-

ol ‘@uumm‘ummwulmmﬂmﬂrﬂa hibente_ipfo laseres

ructe. Producantur
k | ¢€nim AC in G, BD
vero in H, cum ipfis

|

. CG, DH, zquales
| | fiantCL,DK, & re&a
; : IK iungatur, criigi-
foaed) | tur GD fpatium. ipfi

5 B CK fpario fimile qui-

o : dem & zquale, quod
cumitafie,nihil prohibet quintotajaterum GD molesin
fpauum CKransferatur, & corruat,

Siautem cunecj ipfilaterefue,cuneatim difpofiti, ita
fincvead voum centrum tendant, licerad re@am lineam

1l ntur,non dclab 5
d catur,{ed ft 5 ften-
cmus. IS abunt, quodxtao

Sint cunei laterefie
<uncacim difpofiti ABCD,
tendentes ad centrum, feu
communepun&tum E, Du-
- cantur CAE,DBE, fintque
muriverinque ponderirefi-
ftentes CL, DM, Demitta-
: tur perpendicularis, qua ad
mundicentrum FGE fecans AB,inG, Tum fiat GK ¢qua-
lis GF &per K ipfi AGB parallela ducatur, HKI claudens
{patium AHIB.Quoniam igiturve EC;ad EA,itaCDad
ABper 4.propoflib.4.maior erit CD ipfa AB, & cadem
de cauflamaior AB,ipfa HI,& idcircomaius ABDC fpjp
tium,{patio AHIB. Non igitur poteitlinea CD, fieriin
AB,neque AB,in Hl,nequefpatium torum € ABD, crant-
ferriin fpatium AHIB non data (quod natura ipfirepu-

O gnat)
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106 In MEcHAN. AR1sT. PROBL.
gnat)corporum penetratione. Stabuntcrgo cuneiquod

fucratrdemonfirandum. i
Verumenimuero,debilis hac ftru@ura cft, & eo de-
bilior,quo vanilatitudo fucrit maior , cuneorum vero “.l'
titcudominor. Idem enim patitur quod epiftylia in [pecie
Arzosttyla, que,ve(cribit Vitruuius lib.z.c. 2. propeerifts
teruallorum magnitudinem franguntur. - 1d quoque has
bCFVIIij > quod cuneiitadifpofit: fuo poudere incumbas
vtrinque violentiflime pellant. Vtilis tamen efle Po-tc{t
ad portarum & feneftrarum,qua in medijs muris (Ut &
mediocrivane aperiuntur,{uperliminaria.
Siveroad minorem circuli portionem curtt
mera, veilior quidem ericftrutura ea 1pli, dequa Iocos
fumus;non tamen omniné fine vitio. 7
: Efto fornix ex minort
cizculiportione AB,cuils 5
cumbe AF, BH muris fult®
AC,BD. Conftetaute® e
ex lapidibus cuneatis; Y X
co&tilibus lateribus ,Ecc-
trum tendentibus. 14 O
nicis linca excerior FGH» i3~
Ecrior AlB." Ducantul 22
. . . ll 2 i
%onxam igiturveEMad EAﬁ;ﬁéﬁ:ﬁ?{gr;aior e
rit MGNlineaip(a AIB, quamobrem het non’poteﬁ“‘
aptetur linex AIB,& in eius locum défcendat, Stabit 18”
;ur,npcumbis vtringue non cedeneibuys, Va;lidé aute®
P:;:{cer:; E:nc. loca quibus incumbsic, propellere » i3 97
Parcs i e s S pE s o
fant AKF,BLET o ad perpendiculum fulciuntts
>RiAbminimz illx quidem, maxima vero P";.:
e

e:urCa-_
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eft extra fulcimenta,nempetota AKLB quaidcircd fao- f
pteponderedeorfum vergens & in incumbas veringspel- |
Iensaperitur, & facillimé vitium facit. Eiufdem feré na- i
turzx eafpeciestft,qua vel ex media,vel ex minori ellipfis |
fecundum maiorem diametrum fitfegmento. Vtilior ta- ’
menhzceft, pracipué circaincumbas, propterea quod
“parteshabeatere&iores, & circulariilla de qua egimus,
magis fuleas.circa medium autem poteftvideridebilior, ‘
quippe quod ellipfisibi circulo curuetur minus.

Eavero forma,qua mirum in modum delecati fune
Barbari, qui declinante imperio Iraliam inuaferunt, & j
b.onam emendatiflimam{ue antiquorum xdificandi ra- i
tionem deturparunt,ex duobus conftar circuli portioni-
bus,quamobrem Albertus lib.j.hofcearcus, compofitos,
appellat; - Circinanturautem hocpacto, diuifa nempe
fubtgnfa,in partes tres, eafque xquales, ponitur circini ,
pesin altero divifionum punéto & pars circuli defcribi- if”
tar, moxinaltero punéo circini pedeceollocatoaliacir- i

culiportio lineatur,quibus arcusipfeintegratur. Appel- i
lantautem tercium acutum, co quod ex fubtenfa in tres 5

partesdiuifa, arcusnon fiatrrotundus, fed inacutuman- ;

gulumex duabuscirculi portienibus definens. |

N Sinr igitur muri lil

AC,BD, in quibus v- l

trinque incumbz KA, H

BI.Ducaturitaquefub- i

Ly :
d L(

tenfahorizonti zquidi-
{tans AB, quxintres -
quales partes diuidacur

r punétis E,F;tumcentris
EF, circulorum portio-
nes defcribancur hinc il
AG,HK,inde vero BG, il

O 1H, p i
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108 IN MEcHAN.AR1sT. PROBL.
1H,ex quibusareus totus integratur. Vtilis hac quidem:
fpecies eft,licetinucnufta, proptereaquod haud violen~
ter mgumb,as vtrinquerepellar,&in fummo maghis (ulh\—'
nendisoneribusfitapta. Producantur CHinN,DBvero
in O,fitgue centrum grauitatis AGin L, partis vero BG.
inM. Quoniam igicurcentra hzc ob elatam portionum
conttitutionem quam proxima lineis AN,BO,fulcimen- -
torum flun,maximé fuftinérur, & deorfum potius gua®
l%“,’,ta.ﬁtcrincumbasip{as premunt. Si quid tamen ha 5
vitij, illud eft quod grauitatis centra ntomentunt haben-
tia ad interiorem partem verfus PQ vim faciant, &
partes magno fuperimpofito pondere comprimantur
partes quz {unt circa HG, furfum pellentes aliquali
reditudine comparata corruunt, faéka nempe circalo Vs
coniunétarum partium {eparatione. o
His hocpa&o explicatis de femicirculari forni¢e?”
§§:“‘a‘»"$;; f.:;tetiszmnibus vtilior eft,& longé puld’er’i'
na, rem Antiquj iredi ibus inprt
misadmodum famili:rtils?ms Aechitecks oS
Efto vanu®
cD mutis v
A.B c,clauf“’f“'
% Ducatur pef 5%
mitates musory
horizonti 9%
| diftansreda Al
hac bifariam cfc-
! &ain E 5 €06
' centro E, fpati®
vero EA femietr
culusdefcribatu?
v AFD, concaud
nempe ipfius for-
2 nicis

B"i—
3
a__
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EXERcCITATIONES. 109
hicis pars;rum eodem centro,fpatio verd EG, circinetur
GHleiufdem fornicis pars conuexa. Pofthac productis
lineisBH, CD,in OP, fecetur fornix tota in tres xquales

partes AGKM,MNLK,NDIL,&KME,LNEiungantur,, ‘ |
fintautem pattiumipfarum grauirtatis centra QRS. Eft }’
autemR inipfa perpendiculari HE: Quoniam igitur,
partium AGKM, DILN,que verings funt grauitatis cen. i
tra QS, in ipfis funt fulcimentorum lineis OH PD, fu4 ;
{pontc tulcimentis eas fuftinentibus partes ipfa ftabunt..
Pars autem media KMNL deorfum vergente peripfam
E lineam grauitatis centro, fi parumper velincumbza
velpartes virinque AGKM, DILN cedant, vepote qux a; :
ulcimentis eft remotiflima »magno impetu {uopte pon- if
deredeorfum feretur. qua igiturin his femicircularibus ’ .
ornicibus partes ftabiliores fin, qua vero cafibusobno- thi
‘ xiz,ex his quz:diyimus,clar&parcn : f
; Caterim curincumbis manentibus fornix ftet, ca
cauflaeft,quod partes exteriores GK,KL,L], maioresfint
inﬂ:rioribus&oppoﬁtis AM; MN; NG; quod fupra de-
monftrauimus.

Si quid autem vitij in hac {pecicett, illudquidem
eft,quodfumma pats KMNL deorfum vergens magna vi
partes,, qua vtrinque fung,repellat, ex quare folidarum
partium fitfolutio,& inde ruina. ‘ :

Huicdifficultativeoccurrerent peritiores Archites
&i, plura excogizirtm remedia. Primum enim parietes il
hincindcitalohdo§,dmﬂbs & firmos faciunt, ve{uapte vi I
| refiftentesdimoucti[oco nequeant, vel paraftatas addie |
‘ vein figura TX,V Y} Pracerea & ferrea clani ex incumba ‘

; inincumbamdudag vtrijquc firmara contrarias partes

validifiime connectunc, qua calcitrantes (ita enim lo- b
quuntur noftrates dnehiteéts) foriicis pedes cohibenesdc: ] "
folidum ne foluaturimpediunc. quain{peciedubirandi

E O 3 Cﬂcf:
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i{‘ dfe\t,a'n optimo loco fitafit clauis , qua per centrum 7 Et

I ’,t fané videtur,” quippe quod circa incumbas impetus 13
maior. Egoautem vriliusibi poni arbitror, vbi punctad:

f g.hoceft,inmedio tertiarum illarum partium,qu& verin

i queincumbis infiftunt, propterea quod primus impulfus

;;‘ exmediaparte quz impender,ibiflar. Rard tamen’ on

Archite@ieo loco aptare folenit, eo quod ciufm‘ggézlz;

@rardus ;
spo{lllt
COR c-_

ues vel pulcherrimis zdificijs minuanc gratiam.
vt nunquam fatis laudetur Lucianus ille Bent
;.aurancnﬁs Dalmata, qui nullibi apparentes ¢d
in gdmirabi‘li illaVrbini Aula, quam Federico Felerios
liciflimo 2zqueé & inui&iffimo Duci,zdificauit.

_ Tertio denique modo huie infirmitati medentut
vt vxc%crc eftinfequenti ﬁguri,in quavanum ADBC
riverinque AF,BH, fornix vero FGH. 1,;3%:“: dummuro’

olm
.
e
&
»
-
=
»
@
~
=
S
<
o
w
~
-
(=)

o

ca proceritat® -
fucuri fornicts ,(“'
perent {mmira
tem. Gonfumma
to enim fornic®
2] “nondum ramern

i R ]
‘\ i s exarmato, “ar}’\‘ |
i PRI i ® { . uerfariam ﬂ"b‘c. ‘
e SRl e B fof‘“c‘j '

Cminm;‘.‘ e Ho1LD coomnderfo Parumpc

mis clauibuszpun&l’ L L arre@arijs crabibus validiffi

enne&unt,tum punéis NP;Og, capreolos
crant
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tranfuerfario, &arrearijs ferreis ,clauis affigunt. Qui- §
busira concinnytis, fada fornicis valida prellione in G, i
incumbif§ue F,H,ad exteriora repulfis, AB {patiumnon
ﬁt_npaius. Repulfisenimincumbis & muros propeiline-
celleeft,& cum murisipfasinfertas crabes, 1K, LM. At va-
| ticarinon poflunt,nifecum trahant pun&aPQ, quod fie-
finonpoteft, proprerea quod in punéis N, O, valide dif-
tineantur. Iraquefpatio ABnondilatatonulla ficipfius
fo rnicis diffolutio, quod vtique a principio ceu propofi-
tusfinisquarebatur. Sed dicerquifpiam,Nonne pende-
bittranfuerfaria trabs inipfa diftractione arreftariorum,

P“?“a inpunéisN,Oz2aut parum dicimus,aut nihil. Cum

enim PQ proximafint punéis FH, qua camarreétarijs a

muro difh'ncntur,magm inijs ficverobique refiftentia.

. Rebusigiturita fe habentibus cum obferuaflentAr- |
chite&i,ob enormitatem ponderis fornices in tertia illa |
parte quz {fumma eft it
laborare , quatum ter-
tijs verinque partibus
foliditatisaddunt,tan- fi
tundem ex illa parte
fupremademere foléc,
vt videre eft in fubie-
&afigura , inqua par-
tes A, B, folida & craf~
; . : fiores , quibus hzrent
partes , quz CE,DG
| ; craflz qmdem & illz,
j tumverofummaEFG,
< e ; alijs fubtilior, Minus
e / igitur grauagge ponde- i
reinF,minor fitadincumbas preflio,auc i qua i parrid il
ACE,BD G{oliditate haud inualidé fuftinceur. }

Care.
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cum diffolutionibusin medium atferamus : catt

 hincinde FQ,GR,

e In Mecuan.Ar1sT.PROBL]

Czterim admonet nos locus, vt aliquid de fornic
{lis enim

morborumcognitis, facilius periti medici adhibere fo-

lentremedia, i
Efto enim femicircula-
tis fornix ABC , cuius €68
trum E 5 Pcrpcndiculqtls v:..
ro qua percentrum I_)BE’ :.
' micirculi ABC:,. 4iamees
AEC,incumbz vering: ,b 7
i Itaque finullafiit incumo?
rum repulfio,ftabit fornix;fi vero fiat,ruinamfacict: d
Pellanturitaquead exteriores partes, yeinfecunc?
figura,H in F,&Cin ;
- exquapulfion¢ Cumﬁm
dus fiac fpariom 4497
tegro fornice iMPC7
; tur,iam diftractis v‘,ﬂ?q:
F o2 fornicis partibus ni° ::Er
‘ s dieur

locus maior fa&usin tres parte s',P i;:;‘:l; n?ﬁlil:l‘i‘;l\dc%ﬁ‘as
rcplgnt fornicis partes, rertiam verd qua media efts re-
Plc.tmfcl'tus,nc vacuumdetur,aér v:?nﬁ ura videree’y
1n quafolutz verinque fornicis par’tcs HII%F PMNG2é*
autemmedius f?atiumrcplens IKMN Dj:lidan:ur fin-
guh quadrantes FK} G\N; in partes trcs; qllal'lim dux ll‘lt
. &acentris, qua feparatis quadtant’
';;': niéft?funrxnsT,rcax T o s&gﬁaqu. Qud}
Prag Eirur fertiz pates viringue VIKQ MNRX.PE2!
P "‘Lc"¢Pfe{fz, null'}un quo fuftigeaftur fﬂla:
az Q! ent,corruentquidem. Ducanruraute® r_c_
M, conftituentes cumipfis QV,RX pares and

gulos VQI MR, Itaque ceneris QR parees QIRM ?
- mnke=
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inferiores partesdeuolucntur,fientque QLRM,vbiQ2Z,
RZ. Siautem QI,RM perpendicularibus quaapunctis
QR adperpendicularem DE ducuntur, fuerine maiores
conuenientalicubiinipfa perpendiculari, & alteraalte-
ramfuftinebic; fi autem xquales tangent fe & nihilomi-
nusfietruina,fiminoresnec fe inuicem tangent, & nulli
reprohibente deorfum corruent. tangantautemfe in pi-
&o Z. quo pa&oigitur fornices incumbis cedentibus in
medioaperti,difloluitur & ruinam faciant, exiftis patet.
Ex demontftratis quafiex confe&ario habemus for-
nices quo fuerint crafliores dato pariincumbarum fecef(-
{u, ruina minus efle obnoxios quam tenuiores, hoc eft,
maioriaperitioneindigeread ruinam crafliores quam te-
nuieres,quodlicetexiain ditisrefultet, nos tamen cla-
rius ex fubiedto {chemate demonftrabimus, o
' Efto enim craflioris
fornicis pars quidé ABCD,
tenuioris EFCD circa idé
‘centrum R. Ducatur au-
‘tem RM, fecans CD in G.
EFinH AB,in M. Centro
igitur Gfiet euerfio portio-
num fornicum. MD, HD,
Ducantur GA,GE & produ&a AD in Nipfi AN perpen-
dicularis ducarurGN.quoninmigizur GE cadirintrian-
gulo AGN eritex21,propolilib.i. elem. GA, maior GE.
Corruente igitur maioris fornicis portione MD, re&a
GAcentroG punétum A deferibes portionem AT, mino-
risinterimex GE, defcribente EL, at cadenti angulo A
occurritin perpendicalari IK in punéto I angulus oppo-
fitz portionis, O, ipfi autem E cadenti perELnonoccur-
retpunétum P, cadens per Pq eo quod neutrum eorum
pertingatad perpendicularemIx. Tenuiorisergoforni-
: ik
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¢is partes ¢ fuis locis auulfee ex eadem aperition¢
facient, quod non centingit partibus craffioris. quod &
né fueratdeclarandum,

* Quaritur adhuc, quare grauiores fornices in fum-
miszdificijsnon fine vitio fiant?

Efto zdificium ABGH, cuiusvtring; muri ABCD»
EFGH,maiorum fummitates AD, EH, medix murorum
partes xL, fornicum fummus quidem DIE, medius vero

kML.Dico,magis ceder¢ pul-

ruinam

L L ST

@ m-‘“ fos muros fummos circa DE,
quaminmedio circa KL- Sank

enim muriBA, GHceuve .
. quidam , quoril extremis PQ;:
0 tibus  fulcimentis BG 167 I
tiflimis potentia admouetti™

N hocett, ipfius fornicis DIE3 :

, DEincumbans repulfios o0
gior cftautem parsd fulcim®:

: to ad potentiam AB, P>
_ tentids

B

S Dataigiturparitacc po

! in
a rumplusoperabicur €39%%
P P I 501’6'

D,lillla qua x. facilius €& -
. P s ua
xL. A.halquoquc ratio intell'i:cd?:l ,t lllir ?:xlércl;l lf:l:::illﬁ st
fupCHOI.IS AD K,premens infcriorcxg murufg KBC’ s
fua grauitate firmiotem, & pulfionibus minus obnoxit?
reddit. Difficilius enim Propellitur id quod grauc® qué
quedleue,ve nos quzftiones 0,demonftrauimus:

o= Qv&sTio XVIL
it Anf;atelﬂ s Cur parnoexiftente cuneo magﬂﬁ indantht
Ponderacs corporum moles, validag, fiat impre(Jio 3

IN paruaremagnum ncgotium. Etenim q“zmolh;c
7 : clarik:
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clariffimorum virorumingenia magnopere fatigauit: Ex
quibus Ariftoteles inter veteres, Guid. Vbald. inter re-
centioresad vectis naturam (ne quid in Mechanicis ad
vectemnon reduci putaretur) cuneumipfum trahere co-

riftotelis mentem claré
& fus¢ explicat G. V.
bald. in Mechan.vbi de

n

= oy natifunt. Nosautem pro
veritate certantes , i in
3 horum fententiam vierd
e B i Q non tranfierimus, mulra
venia digni :inonim'quo
indiceexiftimabimur. A-
I
£

it

Eftoigitur fcindendum qu;gppiam ABCD, Cuncus
EFG,cuius pars HFI (ciffurz inferca HI, fa&aigiturvali-
dapercuflionein EG,fiet vecum EG fueritinNO,H fity-
bi N, A vbiP,itemquelvbi O, D verd vbi Q& fa&aerit
{cifio NSO;totinempe cuneo EFG,zqualis. Vuleigitur
Ariftoteles,duosin cunco veétes confiderariEF,GF,quo-
rumaleerius,nempe EF, fulcimentum fic inH,pondus ve-
roinFialterius autem, hoceft, GF filcimentum quidem
ficinL,pondusverditidemficin F. His ncquaquam con-
fentiens G.Vbald.aliam viam ingreditur. Aitenim EHF
vedtes quidem efle, quorum commune fuleimentum F,
potentias verd mouentesin EG. Ponderaverinqueinter
tulcimenta & potentias,vbi H Lidemg; efleachi EF, GF,
feorfumd cuneo confideratiin puné&o F,adinuicem fulti
atquediftra&tipondera pellerent Hin NP, Iverd in O,
Q. Verumenimuerd quoniam cunci angulus non muta-
tur,necvertex ipfc centrivllum prorfus prabec vium, nec
einslatera verinque diftracta ad contrarias partes didu-
3 2 Cunt,ur)

Cuneo peculiariter a- -
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16 In Mecran. AR¥sT. PROBL. -
cuntur, veétes in cuneo hocpacte confiderare videturd
veritatealienum. Ariftotelisautem folutionem falfam €'~
fe,clare patet.quo paéto cnim F pelleccx fulcimento Iﬁ‘;
pfam ligni partem OS, & idemF ex fulcimento I pe cx
oppofitam parcem NS, fi inuicem contendentes extrem
vedtium parcesin Foalveraalteri ne quicquam OP“CMUE'
eftimpedimento ? Et fané opinionis falfitas inde patc>
quod videamus materiz partesfciffas, inipfo {ciflionis fii-
&u fadta diftra&ione a cunei vertice nequaquam w;tgx
At eiufmodi operationes per contadtum fieri null{ g 6
gnotum. Solutio igitur ifta meoiudigio,tanto p[jxlo o
pho prorfus videtur indigna. §
Porro G. Vbald. ijs qua de diuaricatis vt?a'ib“;r :
mediumadduxeratnonacquicefcensalias qurit ey 2’
curcuncus minoris angulivalidius {cindat. 1dg; ex quiw
damlemmate demonttrare conatur, figuraaucem €149
ferefe habet. $ BC
e g = Efto cuneus Am5:
\ / item alius DEF- D¢

\ ftrauit igicur €X affum-
X T
Bl 1

it
pto,quo acutiof fuer
4

angulus B[M;co’fac!hus
pendera mouerh,8!

facilius ceu veLte Am
moueri pondus lquzm.
vedte DE pondus Q7"
genios¢ quidem:

gnam hac apud m¢ e

benc difficultacem Sie-
ad EQ (ipfe enim D ®
quales)ergo eadem zqualifue pote”
rmouebitpondera & Q. quod ipfi eiufdem
fatloniprorfus concludit contrarium. NecM¢°
quidcm

nin\xita fehabet AB,ad BLveDE

- Qiupponuncarz
tazqualitermo
demontft

-
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quidemiudicio id fequividetur, propterea quod exPap-
pocaquainplanisinclinatis mouentur, redigantur ad li-
bram. Ratio enim valde eft diverfa, fiquidem pondera
qu in planis inclinatis mouentur, certa habent fulci-
menta& determinatas tum brachiorum tum ponderum
Proportiones, qua omniain cuneo, ncc quichm mente
concipipoefle,claré patet.

His igitur difficultatibus confideratis , Nos cunei
vim, ad alia effe principia referendam pro comperto ha-
bemus. Ordimurigitur hocpado. Cuncoquidemresdi-
uidi certum eft, Cztertiim quanatura diuidereaptafunt,
tria funt,pun&um,linca,{upcrﬁcics. Puné&o enimlinea,
linei fuperficies, {uperficie autem corpus ipfum diuidi-
tur.qux omniaa Mathematico abfque materia confide-
rantur. De diuifione autem qua fitex punéto, nihilagit
Mechanicus, quicorporibus quidem vritur, ad cuiusna-
turamnon trahitur punéum,cuius partes funtnullz. At
nonlineis & fuperficiebus modod corporadiuiduntur, fed
¢tiam corporibus,quod verum eft,atea corpera ad linea-
rum & {uperficierum naturam quodammodo aprari faci-
lI¢ docebimus. Dicimusigitur, duplicemefle Cuneorum
{pecieni,linearem vnam,fuperficialem alteram. linearem
appello,quzadlinez naturam magnopereaccedit. Tales
funtorbicularesilla cufpides, quibus ad pcrforandum v-
timur,& ideo vernaculé Pantirolos vocamus. Acusitem
futorij, & catera qua non fecus ac linea in punéum defi-
nunt, & imaginariam Yeaadam lineam ceu axem inco
punéto definentem continent. Adlineam quoque refe-
runturlaterata cufpides oblongz,& fubtiles ceufubulz,
claui,enfes,pugiones, & his imilia, qua cumadacavaly-
dapx faciantpqrtium {eparationem ad cunei naturamnd
rcl‘crrcmagnzvidereturdementiz. Ettuncquantoma-
giscorporahacadlinearem naturam accedunt, co ma-

3 gis
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; fed

gispenetrant. Sed & hoc iglem inre bus( ‘Iclgrn:l()lat;it:‘:"i o
abipfanaturaproduttis (:"ac‘llc eft cogno e il
non experitur,quam validé culex,infirmifli i alif
& eaparuitate quaeft,hominum & cxrerorum o dlidide
cutesaculeata probofcide penctrer? Id vtique ﬂm quam
cauffa fit, quod ad imaginariz linca fubtilitate i 5%
proximéaccedat. Vefpaquoque, Apes, SC‘"Pcfcmv, @
culeisiftis ceu linearibus cuneisveuntur.  Nect i 10
diximus,verum lateratifine, ceufubulz, &clallil ammo-
tundi & verum plura paucioraue latera habcﬂml’ e
doinpun&um 8 aculeatam aciem definant. Alt - (,%ui-
ro cuncorum {peciesfuperficiei naturam fapit; 3¢ 5, qui-
deminlineam definit,qu (uperficici eft :c.rmjf;u,n’ 19
obremhuccaomniareferuntur, quaacieipsalct eft fer-
ceufunt cuneipropri¢di&i, de quibus hocloco s ‘
mosculera,enfes, afcizx , fecures, {calpralata ,‘& cx ey
infmodi,quibus corporaacie fcinduntur.led"‘m imalia
duntferras,quibus haud prorfusaffentimur. Etcmm nd
ratione diujdunt,ficut & limz {olent,deterendo c,"(;un’t&
{cindendo ferri, ligni, & marmorum duritiem diviC ua-
domant.His igitur cofideratis,fi darecur ex matc'n_anim_
piaminfrangibili cuneus,quimaxime ad (“P"'rﬁcwlali dif
ramaccederet,vel paruolabore tenaciffimalign? V¢ dicuts
fime (cinderet, &ideo optimé res gladiys illis diut i
quimagisad (uperficicinaturam accedunt., EX q‘“l alis
mnibus,ni fallimur,clare atet, curacutiores angt olo 5
neiobtufioribus facilius cindant,quzx quidem ratio

~ geabeadiftat, ex quaczteriferé omnes Cuneum @
&isnaturam referre hacenus centenderunt. cotil

+ # Gzterimvtramque corum quos diximus,cus

i v! Peci

: 7 A niam®
elmfolcrtlﬂima cognouit Natura, & ideo quo
resy

X . coni-
®contufionevel perforatione, vel (Ecatione CONY
2

iols ) 4 i alt
tubtriplicem dentium qualitacem dencatis aﬂ‘mbus

ciun




ExXERCITATIONES. 119

busdedit, Molares,
qui &Maxillares ap-
pellantur , quibus
cibus contunditur,
Canini , quibus fic
perforatio, Anterio-
res , quibus cibus
{cinditur, quosideo
'rz//.ymx\;,id cﬁ, fccan—
tesappellant Greci.

Molares KK,
CaniniL,L, Temni-
cifeufecantesM. Cuneus orbicularislinearifque AB,in
quoaxislineaeft, ad cuius naturam accedit AB cuneus
{uperficialis CD,accedensad {uperficieinaturam, quam
vitroimaginamur EFGD, in aciem cunei definentems
GD,Lateratus Iincarifque cuneus,clauus HI.

Cuneiautem omnes du pliciter funtefficaces, vel e-
nim malleo,vtinijs fit,quibusligna fcinduncur & {calpris
fierifolet,adiguntur, velimpulfu & preflione, vt ingla-
dijs fi,pugionibus,czlatorum fcalpris,fubulis, & cateris
ciulmodi. Quidametiam funt,quilicet mallei iGunon
adigantur,malleum coniun&tum habent, ceu funt fecu-
res;ligones, Afcia, & hisfimilia, qua ex percuffione fe-
metipfa {cindendis rebus inferunt & validé penetrant.
De viautem & efficacia icus feu percuffionis hicfuper-
{edemusaliquid,ca de re,infequenti quaitionc verba fa-
&uri. ;

Multa hic addere potuiffemus ad Cochleam fpe-
&antia,quippe quod Cochlea cuneus fit Cylindro inuo-
lutus, qui quidemad mallei, fed ve&is vireute {ibi adiun-
&4, validiflimé operatur,& fexcentis inferuic viibus, Ve-
tuntamen ctim de hacfpecicegregic differat G. Vbaldtii:

" = 3 co
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- cunei ingreflu partidi {eparatione B, expellecurin L H,

120 IN MecuaN.Ar1sT.PrOBL!
confultd hanc difputationem omittimussidque hacquo-
ue de caufla,quodnihil de cochlea,acfi eam non AU
et,locutus fit Ariftoteles.
Poflumusautemin actu fciflionis,qua cunco ﬁ" #
lid tamenrationeve&em confiderare , nempenonin 8
neo quidem,fed inipfare quz {cindicur.

Efto enim quip-

i ¥ piam {ciflile AB(;D:

o ——lp = cui alted exoremt
l“ , tuin,puta BD,cuie’
° < adigatur EF ,'ﬁaaq,

< T e B 11 per Jongitud®
¥ nem fecundum il

EH. fata igitst &
rdinK fientigitur materie {cifle parces AIBH» i
ceuduovedes, quorum hinc inde in corporeip/® i
menta L,Mpotentiz vtrinque dilatantes BD:P"ndus vc:
ro materiz refiftentia,in {eparationisloco vbi N. Ducd
tur NL, quantoitaque BN maiorem habebit propOro.
nemad LN, eo facilius refiftentia quzinN, (upcr;blt“‘;,;

- Mutatur auté aflidug inipfafciflione fulcimentum®’

fulcimgntf)ipfayroportio. Pertingente enim [ci[ﬁonc_ir:
O,fulcimérum fitin P.quo cafu ferfTura eft faciliOrQ)quPt

pequod maiorem habeat proportionem BO ad OP79"

5 . { i 'S
BNadNL.Hocautem experiuntur materiatij>qu! primt!

i&Aibus, {ecuriculanondum probé adada, &nond 1P "1
&inotabili fciffione dificultacem {entiunt, mox faltatd
r‘,‘Pal:atic;).ne fagillima paullatim firmateriz totius €p i
‘c‘l‘:-i{nc‘)cxdcg &nosabfque cunci viu experimut,cu™ : a;
v autquippiam tale manibus didu&is fcindim" i
PHINCIpio enim difficultatem fentimus, deinde ex€29"

diximus Proportione fciflio ipfa fitapprime facilis, Vli:’




EXERCITATIONES. 1er
mur etiam vete cuncatoad feindendum & aperiendum:
adado enim (ciflura cunco,idque manu malleoue, tum
abalteraextremitate preflo, valida fitex ve&is vi ¢5einui

corpotis {eparatio. Ma-
teria fciflilis AB fealpri
ceu vedtis cuneacus CD,
cuius fulcimentum, E,
pondus verd vbi' C, po-
D tentia vbi D, quo cafiy
quo maior eft proportio
DEadEC,eoeft ipfa fciffio leuior & facilior,

‘A'—_—‘-_—

B

Qvaesrio XVIIL

Ruerit hic Ariftoteles, Cur per Trochleas ab exiguapotentiain.
gentiamoueantuy pondera?

DE Trochlea Pappus, & veteres: inter récentiores e-
gregic admodum, ve omriia examinauic in-Mechani-
cis G.Vbaldus. Nos tamen interim poft clariffimos illos
viros aliquid quod nouitatem & fubtilitatem fapiat, de
noftro penu promemus. Etfanéinuentis quidemaddere
reseftfacilis,at quod inuentisaddas inuenire haud adeo
facile. Sed nos primum Philofophi ipfius dicta ad cruting
reuocemus,Itaautem quaftionem proponit; Curfi quil-
piam Trochleas componens duas;in {ignis duobus, adfe
inuieem iuncis contrario ad Trochleas modo circulo fir.
nemcircumduxerit, cuius aleerum quidem caputtigno-
rumappendaturalteri, alterum versd Troch!eis fic innixi
&afunisinitio trahere ceeperit,magna trahit pondera, |-
cetimbecillium fuerie virium?
Obfcuriflima expofitio , & ni res effet vulgo perfe
nota,deque ea Vitrunius & Mechanicinon egiffere,diffi-
cile viique effet ex eius verbis fenfum affequi. -~

Q Tigna
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12 In MecraN. Ar1sT. PROBL. :
Tignafané voeafle videtur ealigna, qu a Vicruuio
i Réchamidicuntur,in quibus nempeipfiinferuntar otbi-
culi. Etfi detignis eiufmodialiud quippiam {entire videa-
| tur Picolomineus. Gracale&io pro tignis habet foras 1
! eft,ligna; item vbi Leoniceni verfio legit, ad feinuice™
i iun&is,textus habet wuladygawi awmis ivanmiws, hoc cft, 1
uicem ex oppofitoconcurrunt, Certé locumtotém 1ca
redderem: Curfiquis duas Trochleas tecerit,in duobu®
lignis ibi ex oppogto concurrentibus, eifque Troc;hICIS
circumpofuerit funem , cuiusalterum capuc alteriligno-
| rum ficannexum, alterum vero Trochleis cohaxrea®. e
‘ il apponatur.Siquisalterum funis principium trahat, ma”
gna trahat pondera,etfi trahens potentia fit exigua’ Nos
verbis figuram, & figuriverba ipfaelucidabimus. = . .
Sintduolignaexoppofito concurrenti®
in quibus Trochlez , hoceft, orbiculi AB,fu-
nis ductarius DABC, cuiusalterum capys it
ligatum eft ligno trochlez A, vbieft C: Lso-
chlea A loco ftabili commendata,vbi E- L
dusalteri ligno Trochlex appenfum )
&o itaquetune DABC , cleuatur & erahit
pondus F, Ex quibus clare patet, Philolep 3
. propofuifle Trochleam duobus tantum orbix
°‘{l‘5m“nitam, quod vtique fatis erat ad X
plicationem. Inquitautem,facilius veéte gus
[;—l manupondusmoueri. Trochleam VEX©
- » eftorbiculumitacnim eftincelligendu® € f
videtura feyedemaue vedis virture operari.[ta al}l,ti:ur ¢
e mrgu.rm:ntl_an.f Sivnicd Trochled plus trd o
qllibusp?\?:’ m.“{to faci ius & velocius id fiet duo e
dusleuabin;,v“g eait, quam in duplici vclopxtﬁteli’on
orbioslo et umma dl&gruxr} c&, cxml'ﬂup.hc‘at
M pondus ipfamimminui, & minori di (:atc
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tateleuari,quod fané verum eft. Nos tamennonnulla c-
fiderabimus. quod ait , vede facilius moueri pondera
quam manu,femper non eftverum. St enim vedis pars
quz a fulcimento ad manum breuior fueric ill4, quxa
fulcimento ad pondus difficilius veée pondus mouebi-
turquammanu. Idemquoque accidet, fieco modoveéte
vtamur, quem obferuat Guidus Vbald. Tra&. de Ve&e
prop.;.Pofitanempeinter fulcimentum & pondus fufti-
nente potentia.Pracercaquod afleruit Ariftoteles, Tro-
chleasad ve&em reduci,verum quidem,cﬁ,ﬁ?d aptius di-
xiflecad libram,etenim veéis vecunque a fulcimento di-
uiditur. Libraverc quod & orbiculis excentro accidit,
'fcmpcr bifariam. ~Ad hzc videtur ille ad orbiculorum
‘multiplicitacem Trochlearum vim referre. Sienim,airt,
‘vnici El"roc:hlc:?x pondusfaciletrahitur, id muleo validius
pluribus fiet. Veruntamen non ahfoluté ex orbiculorum
multipiicationeid fieriita oftendemus, ;

5 Sint duz op-

s pofitxlinegrette,
vtpotetrabes AB,
CD, innicé xqui-
diftantes & ipfax
{tabiles: {uperiori
tres appendantur
orbiculi ex pictis
E,F,G,népe ML,
PQ, T V.inferiori
auté duobus pun.-
&is IH, nempe

a NO,RS. Erunti-
: gitur invniverfum
quinque , indatur pereos funis duétarius' KLMNOL

QRSTVX, ex cuius extremitate gandcat pondus X,
Tra-
2
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124 In MicHAN. ArR1sT. PrOBL.
TrahaturfunisinK.Dico ex multiplicatione orbiculetis
trahentipondusnequaquamminui. Sintautem orbicu-
lorum diametri, LM,NO,P Q,R S, T V,applicetur poten-
tiain S.Eritigiturad hoc vt fuftincat zqualis ponderi X
orbiculi enim TV femidiametri funt zquales. Tl‘ﬂf_“f"'
ratur potétiainq, &itadeinceps donec perueniatur ink,
vbifunisipfius eft principium,ldem cftigitur (eruata fem-
perfemidiametrorumqualitate acfi potentia qu& glhin
K,aPPlicataintelligatur in T velin V. vbicunqueenim
eollocetur,ponderieritzqualis. Nihil igitur rebus it
difpofitis, orbiculorum multiplicatio ad facilitatemope”
ratur. Aliaitaqueratio quarendacft, quam non{atis e
plicaffe videtur Ariftoteles. Probabimus autem, nullam
exfuperioribus orbiculis fieri ponderum imminutionem
fedcoramvim ininferioribus confiftere, At nosintet®

quippiamquodadrem faciat,proponamus.
- 3 Efto pun@um A, cuired® A

pendantur linez BAC, divif®q"

| demin A, ficautemlinezBA capél :
F B, ipfius verd CA caput G Mo¢?
4 intelliganturvniczin A, fitque V"
ca linea a pun&o A ¢eu funicults
dependensBAC; Appcndaturcam;
: ti B pondus B. Capitivero GF i
6) Ciinter zqualia. Potentid igieut
in A, dyo fuftinebit ponderd e
Pondera vers ex zqualirate zque:
@ ponderabunt. Quod fi B potenti2
@ E/ dicatur fuftinens pondus G autG
potentia fuftinens pondus D> ¥ c-l
fore.V : \dl.xz potentiz inter {e zquales nihi
regert. teunque enimid fic,fiet aquilibrium. Habemus
agitur exiftis adfuﬁinendum'pondus ex {uperiori parte
appess




EXERCITATIONES. iz5
appgnfum potentiamrequiriipfi ponderi zqualem, Ani-
mo pofthac concipiaturaliare@alinea DEF, cuius inte-
gralongitudo fiextenderetur,eflet DE,EF. A%pendatur

1

inEpondus Ezqualealteri ponderum B vel, G, fint autem
duz potentiz pondusE fuftinentes D, F. Viraqueigitur
dimidium{uftinebit ponderis E, fed potentia qua fufti-
nebat pondusB,in C eratipfi Bzqualis,vbiappenfio pon-
deris eratin fuperiori partein A, hicautem,vbiappenfio
eftinparteinferiori, vtraque potentiadimidium fuftinec
appenfi ponderis, Videmus igicur illam appenfionem
quidem pondus nullatenus imminuere , hanc vero pon-
dusipfum,bifariam dinifum , fuftinentibus potentijs im-
partiri. Hxcinlineis,Mathematic4 vfiabftraione , con-
fiderauimus , nunc verd eadem mechanicé perpenda-
mus, Z
Sw igitur
pun&tum A, vt
in fequenti figu-
ra clauus paxil-
lufue,cuiappen-
fus  funiculus
BAC, & funicu-
li capitibus pen-
dera BCsfitquo-
que anulus D,
per quem traie-
&us  funiculus
EDF. Anuloau-
tem coiunéum
pondus G. Hisigiturita canftitutis , eadem demonfira-
untur quz (uperius,nempe oportere vt fiat 2quilibrium
B,C.efle zqualia , rum potentias, quafuntin EF pondus
Ginter cas dinifum fuftinere, Porrd volentes Mechanici
3 funi-

ke ® B
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126 In MecHAN. ARIsT. PROBL. i
funiculos circa paxillum, & anulumad z\t_to.llcn(-ia ?uc-’

rimenda pondera mouere incommode illis vuqt i
cedebat, clauo & anulo motum difficilem facxcnﬂc S
Quamobremyvedifficultatioccurrerent adlocﬁmidcm
clauo ipfi orbiculum circumpofuerunt, & anut A cobis
loco orbiculumaptauerunt, Hac autem agentes

fius naturam non mutauerunt,fed fibi,ve diximuse i
Eiculis maximam commoditatem atg; facilitatem ¢
pararunt.

Ex his principijs tota Trochlearum et
qua tamenalia quoque confideratione in idem “& ipfes
te examinari poteft,quod quidem fecere vereres,
qui veteres optim¢ imitatus cft, Guid. Vbaldus. 2
» Vidimus vtique nos,a potentia quz eftin B’j’. idii
pat fuftineriin @,Potentiam autem quz c{tm”}? xmmﬁ‘
fuftinere ponderis quodeft in G. Nos igitul'lﬂdcn.l )i
ftentesadie@alibra, ve@eue, bifariam diuifo remif

exfubiefto diagrammate lucidiorem faciemhis:

xot-

s IR
ratio pcnd"' 2

ndus

Eftolinea quzdam ftabilis ceu trabShonzOﬂﬂiﬁs
quediftans AB,cuiin A funiculus anne&atur A“> c_uifo
extremum C vecticuidam alligctur‘CD,inmcd‘o fhulus
vbiEtum alteri veis eiufdem extremicaci D> It
ne&atur DG, & a punto Epondus appendatur F.putd &
brarum mille, Tum pun&o G in medio veéis HL{u0S r
ligetur DG, & exaltero veis extremo alligato fune bi
commendeturloco ftabiliin K,8& abalio capite V¢ is vm
lad mediumve@is MN, vbi L, funis anne&atur 11 tg'li
exvedis capite M, funis commendetur MO, loco i le_
in O,& alcericapiti N, funis NP, qui alligetur medio ;.ﬁ
&i QRinP,& ex Q,funis QS. Commendetutloco {rabi :
in S, & aleeri vectis extremo R funisalligetur R1> Y

quidem potentiafuftinens appliceturin T. Dico igieu®
P rebus
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rebus ita difpofitis,
potentiam in T ita
fehaberead pondus
F,vtvnum ad fexde-
cim, hoceft,inpro-
portione efle fub-
fexdecupla.  Sunt
autemu hic vedtes
quatuorinfcriorum
cubiculoruny loco,
CD,HI, MN,QR,
quorum. centra E,
G,L,P. quoniame- i
nim AhOC C&,C) V-
na cum potentia G,

D
_.J_ hoc eft, D, fuftinet

pendus F alterum.

220

200

100

F Y

onderis dimidium
1000 poneess =
' fuftinebit C, alceri
' - veroD. erunt igitur
| vtrinque libr¢ quin-

gentz. Tum petentiain K, hoc eft,in H, ynacum poten-
tiain L,hoceft,in 1fuftinebunt quingenta, Quare vtrags
ducenta quinquaginta,fed hoc totum bifariam diuidicur
inter potentias,Osid eft, M, & P,ideft H. eruntigiturv-
°  trinque centum vigintiquinque. Eaautem fummaiterd
bifariam diuiditur, hoc eft,inter potentias S, ideft, Q&
T,ideft;R, quare yrraquefuftinetfexaginta duo cumdi-
midio.Sed numerus ifte ad Millenariumitafe habetvtv-
‘ num ad fexdecim. Hinc colligimus,poridus totum intetr
| loca ftabilia dividi;nempe A,K,O,S, & ipfam potentiam
quz fuftinecin T, & locis ipfis ftabilibus quindecim par- > :

tes integri ponderis, potentia verd T fextam deci:t:glfz

z tAncuLy
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tantim commendari. Itaqueficx punéto V appe
tur AB; in X potentia, quain X fuftineret mille,m!
fexagintaduo cumdimidio, quod quidem a potentid i |
T fuftinetursquod fialius adderetur orbiculus, & ferent |
quinque, potentiain T fuftineret trigefimam fecundam ’
pattemintegriponderis, hoceft, dimidiumlibraru™m i l
xagintaduarum cum dimidio , nempe triginta & yna
cum quarta parte,fi item textus adderecur, potentiait ‘
{exagefimam partem (uftineretintegri ponderis, hocets |
‘ libras quindecim & § librz vnius. Vndepatetclar® pon-
‘ derisdiminutionem fieri ex orbiculis inferioribus » 1%
u autem ex fuperioribus,{uperiorcsautem addi non necel-
fitatis quidem,{ed commoditatis gratii :neque epimEg
quefuperioribus vnico ducario fune fieri poflet aceradtio 3
& ponderisipfius elcuatio. Ha&enusi gicurnobisiﬁbzc ‘
de Trochlexnatura & vipoftalios,confidcrafle ficfacts:

ndere-
minus

P—

i
A

QvEsTio XIX.

Dubitar Philofophus, Cur fiquis fuper lignum magnam impon,
jémrtm,de:/kperz', magnum adijciat pondus , ligni quipp'v” s
mra{xdu{n fitynon dinsdityfivers  fecurim extof?em perc wtish’
[eindit,cum alioquin multo minus habeat ponderssidq"
perentit,quamilludquod, ﬁapcriacet
‘ & premit?
POFcrat Ariftoteles,ni fallimur, rem breuius 8 ViU
faliusproponere. Sailicet car motus ponderi addat
xp::;d;t:i ;Sc efficacius ex motu quam ex immoto ol %
3 i operetur. Soluitautem. A"n,inquicnsiid?o 3
| ‘i o a[c{_x:;aixa cummotu fiunt, & graue ipfumgrauiratis M2~ i
| e ¢l:s x;xqzum, dum mouetur quam dum quicfci® |
tur, motumgltuf connatam graui motionemnon mouo‘
vero & fecundum hanc mouctur & kﬁ‘:;
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dumeam qua clt percutictis2 Haepraclare quidem, cz-
teraautem,quz de cuncoiterat, nempead veétem eiuslo-
perationem referri fuperius confutavimus.  Porro effe-
&us huius,de quo agitur, difputatioilluc{peétat, videli-
cetad cadentiumatque proiectorum naturant. Ad maio-
remautemreieuidentiam hzcaddimus.

f Efto libra AB,cu-

or : . ius centrum G, libra-
ta zqualibus ponde-

On “ ribus DE), apponatur
2 ponderi E pondas F,
péﬁ é > 5= item ponderi D pon-
dus G ipﬁ,pondcri F

xquale, zquilibrabit
itidem , Modo nonapponatur (imlecitcrpondus Gfex
exHinlangem A dimittatur,tuncfané nonzquilibrabit,
fed libram deprimet. Duo enim in pondere dimiffo con-
fiderantur pondera; naturale (cilicet, & quod motu ipfi
moto,ponderi eftacquifitum, Itaque quo metus fuerit
maior,putaficadatex I, grauitas ex maiori motu fietma-
ior. quod vtiqueefficacius fieret fipondus G non dimit-
teturmodoremoto prohibente, fed proijceretur. Tunc
enimtriaconcurrerent; grauitas naturalis, granitas ac-
quifitaexnaturalimotu , & ea qua naturaliadijciturex
violentia.Pondus igitur fecuriimpofitum & fecurisipfius
naturalis grauitas naturali tantum grauitate operantur,
&ideominusefficaciter. Hucauremea ferépertinent
quznosa principiode duobuscentris retulimus, natura-
lis nempe grauivatis,& acquificz. :
' Caterim curmallei &fecurisicusficviolentiffi-
mus,ideofit quod noniex vnico neque duplici, fed ex cri-
II;“Gi grauitate operetur. Etoenim fecuris A;cuiusmanu-

rium AB,brachium verofecurivtentis BC, eritigitur C
locus
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130 : IN MecuAN. ArR1sT: PROBL.
locus ybihumero
brachium iungi-,
cur, motus ipius l
centrum, accollif \
autem (ecurim i
qui percutit,&rc- ’
tro ad fcapulas e ‘
ducens tous ¥itl: ‘
bus ex centro
{ecurimu yibrats
g ortionemcirc? i
: - defcribens £
inE.Viresigitur acquiti b _ iGtumque faciens
te;cadensex D,in lg:mt {ecuris, tumex naturali grau}ta‘
exviolentia ciéem A um ex proprio pondcre, rum eiam
motus tam “aturalisp"'“i“tlc{lteimpreﬂ’a, Finnt Jutem
" maius eft {patium,qu quim violencus co validiore# 42
cum violentia i [,q ?rcs motamouetur,idque prqclpue
iGusin Eq“im?na;] c.cundar‘nammm’ l:aqucmaiO!'
{ tius feriret Desonst »&in Fmaigtquamin D.ItemViOICﬂ'
: BG. Tuncenim tiens, fimanubrium eflet Jongiuss pusa
prolixior, tam v:;alo-r effercirculus GH , 8¢ mo8Pse
chiaisquifecurim ‘iflor. quo igitur longiorahabct bra-
¢ademratione valit{‘ coueveitur,dara virium Pan'tatc, ex
malleus cuneatus uis percellit.  Eftautem (ecuris> Ve
tus.Anautemo c: velcuneus ma““tHSmanubrio infer-
fus,aut cum maEuLcFur efficacius cuneus malleo PchH 3
Ponderis zquali rlomotus,vt ficinfecuris dacaacici
idius, & ¢ C?tius ftiatc.,dffﬁcxlc cftdeterminare: :C orte va-
tioefiquod cun erilciflionem excunco & malleo,car3”
rim (e eusadactus, necinde remotus €am inte-

Tfuat,

uam (
quam ancca fecerat partium feparati oncms
€ quod

SR e S S




EXERCITATIONES. ~ v
quod quidem f{ecuri non accidit, qua ada&a ad nouam
percuflionem faciendam exerahitur. ,

Hoc etiam confideramus,fecuris in circulo motum;
exAin D,efle videndum, id eft, non fecundum nacuran,
{urfumenim fertur quod eftgraue, ex Dverd in F mixeii:
magisautemad naturalemaccedere quifitex Fin E. Tar-
diorergoex Ain D,velociorex D), inF, velociffimus ex E
mnE;quardamquazad hanc rem faciunt, egregié confide-
rat Guid, Vbald. in calce Tra&atus, De Cunco; ipfum
confule. .

Adhae fuccurritnobis pulcherrima queftio. Du-
bitari enim poteft,verumiGus ex enfe efficacior ficd par-
tequaeftcircaaciem,aut circamedium enfem, vel pro-
pe manubrium capulumuc ;- etenim hinc inde funt ra-
tiones.

... Eftoquidemenfis AB,cuius capulus A,fpiculumve-
20 B,centrum grauitatisC,pars capulo proximaD. Libra-
to#taquegladio tres fiunt circulorum portiones BE, CF,
DG, quariturquo locoictus fic validior,nempein E,in F,
velinG. Videtur validiorem fucurumin E,quippe quod
ex maiorifemidiametro AB, maioris fic circuli portio BE,
&ideovelociormotusex B in E.  Contra efficaciorem
futurumapparecin F,propterea quodibiexcentro Cto-
tius fiac grauicatisimpreflio, ficri autem validiffimam in
G,licetibimorus fictardiorinde videtur,qued ﬁconﬁd;-
recurenfisvevedis, cuius fulcimentum eft A, porentia
premensin B, ponderis veroloco refiftentiarei qua per-
cutiturin D.Maioreft autem proportio BA,ad AD,quam
Baad AC,&ideoviolentior ﬁccpreﬁio exifuinD, ﬂllﬁ
inC.Hifce hoc pado confideratis, putaremitum effica-
cioremfieriin Fexmedio C, quam ex extremis & oppo-
fitis partibus EG.Licetenimin B velocitas fit raaiosdeeft
ibi pondus. Si enim enfisicerum vevetis confideretur s €-

‘ R 2 runt
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131 In MecuAN. Ar1sT, PrOBL.

! : ; i G,vbigta-
runt AB,duo fulcimenta fuﬁmcntlapﬁ’“d“s"? G,vclz:n(g; A
uitatis et centrum,Siigicur paria fuerine fpatia BG, &4
in B erit dimidium-
PondcrisC;q“’mum
ergo velocitate pr&s
ualeti@usin B, Fantu
ponden’s.amltnt- 4
verd plus quidem
ondere pzmclpﬁf'
ch velocitatis habec‘:
minimum, 11 ‘:ﬁ;_
D velocitas eft m¢ fus
f cris,tota tm}‘"‘Pn o
F Q ex grauitatis s rel-
ponderis fit iMP
Quidam B sili. lon-
oy ,quodbucpcmnet,vuxacicipfaq“z o
glusa capuloabett, violentiffimuym facerent ictum»
gcntugr}lyxllum, quod fuinaturi grauiffimum quidem ea
o mo lf iflimum Incanalid manubrio ad vertice® ‘xfo.
a‘;_o in axldunlg,quo ingladij defcenfiy ad verticem Y€ >
ciflime el‘ato illuc transfert grauitatem rotam » 9 aﬁ
tum velocitate tum gra iétus ¢

: . uitate concurrentibus !
violentiflimus &longe validiffimus

I QvaesTio XX
J | Dul bitatur,Cur fateraquacarnes ponderantuy , parno appeydxm-
O, magnaLrutinet onera,cum alioqui tosa, dimidiat4¢¥ i

!

; .

“‘ libra,alrerawers parte folafir
,, Satera?

il S 0luitPhilofophus,inquiens,ﬂatcram fimul,& veder

: : e
cile &libram, ipfius vers libra centra (eufulclmen&e
€




EXERCITATIONES. 133
efleibivbifitfufpenfio. Ponderavers hineindeinlance
& appendiculo, loco fcilicet zquipondij , appendiculo
fuccedente.Reducitautem demonftrationem ad ea qua
ftacuit ipfe Mechanica principiasnempead circulum &
circuli virtcutem. Aitigitur,appendiculumlicet parui po-
deris fit, ideo maiori ponderi virtute ®quari, quod lon-
giusacentro, hoceft, abipfo fulcimento fiftatur. quic-
guid tamenfit, ftateram efleveétem, res eft exploratif:

ma.

Efteigitur ftatera AB,

cuius appendiculum cur-

I\ @ rens F, fulcimentum cen-
<D B trumue G,lanx quz cate-
é 6 na fufpenditur E fpatium

a loce fulcimenti ad ap-
pendiculum CF.qued ve-
o a fulcimento ad cate-

: : : nam, ex qualanx appen-
ditur AC.Intelligatur autem & aliudfulcimentum D, fit-

que maius fpacium AD,quamAC, Perro itafehabeat
pondusin EadappendiculiF pondus, vt CF {patium,ad
{patium AC,quo cafu feruata,permutatim, ponderum &
brachiorum proportionc,ﬁctgquilibrium.Si autem pon-
deribusita conftitutisiterum fufpendatur in D, non fiet
2quilibrium, propterea quod minos fit proportio DFad
DA,caquaeft FCad CA. Minor ergo eft propottio FD
ad DA, quam ponderis E ad pondus F, &idcircofacta
{ufpenfione praualebit pondus E ponderi F.ltaque vtite-
rum fiaczquilibrium,necefle eft ireril proportiones bra-
chiorumfeu {patiorum proportionibusponderum xqua-
re. Transferaturigitur ( lancisinterim immoto pondere)
ipfumappendiculum inB,fiarque ve FCad CA,1itaBDad
DA Stabitautemitcrumftatera ad eam redada guiam

R_ 3 dixi-
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54 In MecraAN. ArisT. PROBL. :
diximusbrachiornm & ponderum permutatam propo
tionem. fa ¢

S s 2 ro
Nos ftaterisvtimur ex duplici fulcimento, alee

i propiorialteroalance feuloco,vbilanx appcndltu:: l':t
| motiori, illa grauiora appendimus pondera, & n° Pc‘
vncias & libras, fed per librastantum & felibra pot i
ramus;& hocftaterz latus eo quod minus minute ltum
uifum;vulgo noftrates Groflum,hog cft, rude &cta i
appellant, Aliud verd,cum fulcimentum eft loCO?PPiui_
5 ; fionis lancis vicinius,& per libras, {elibras & vncis 5
ditur,quo quidem minora appendimus ponc.iCl‘%"'oq) \
exquifitioré contineat diuifionem,futile dicunt- 1'[;rah
igitur dicebat Philofophus, in {taceraplures effe It
quanquam & ea quoque decauffadici poflic, QO3 0
funtaPpcndiculi,élocoinlocum translation€ss wﬂ‘dcm
exproportionum variatione fiantlibrz, Et hoc %!
fenfifle videtur Ariftoteles.

Poflemus & ;}Ixa
i modo ftateraveinePe
H <, ftabili appendiculo™
B PP imento:
I é bili autem tulcim®’ B
el Efto enim ftater? f}“’,
cuius lanx C appe? acré X
A, appendiculu® 4 i
ftabile D, apPe_"‘fur,nnci
B, Apponaur ipfi 147
C,pondusE.Vnicumergo fict corpus CEABD conltan
exlance,libra & ponderibus. Habet ergohoc totumng“;
Uitatis fua centrum,quod quidem vbi fit cltignotum
o aucem inuento fi corpus tocumappendacur,partes®;
qucponderabunt. Appendatur autem,putain G, fic aure
graultatis centrumin H, Quoniam igicur H eft excr? ful-

cimentum G, declinabi ffaterz pars GA, centro G Eﬁr




EXERCITATIONES. 13§
circuli portionem HI, a centro grauitatisinipfadefcen-
fione defcriptam.Stautem grauiratis cencrum fuerit vbi
K,eo0 quodibi quoque fic extrafulcimentum G,defcen-
derpars GB,delcribenteinterim grauitatis centro K, cit-
culi portionem KL.Itaque fi fateram totam eum ponde-
ribus trahamus pellamufq; yltro citroq;, immoto appen-
diculoericaliquando fulcimentumin ea linea perpendi-
cularivellocoipfo, vbieft grauitatis centrum, quo cafu
ftateraftabit, & tuncita erit diuifa, vefiat brachiorum &
ponderum cademratio,ordine permutato. Hicautem
modusideo noneftin viu, quod moleftum ficlibramfeun
ftateram cum ponderibus vltro citroque transferre, qua
difficultas commode appendiculimobilitatevitatur.

Qvaestio XXIL

Lueritur,Cur facilius dentes extrahunt Chirurgi,denti forcipts
onere adieto,quam fifola manu vtantur?

REfpondc tPhilofophus,An quia ex manu,magisquam
\exdentiforcipelubriuselabiturdens? Anferroid po-
tiusaccidit quam digitis,quoniam vndique deritemnon
comprehendunt, quod mollis facit digitorum caro; ad-
haretenim & compleitur magis. Hzc fecunda ratio
videtur primam delttruere, & contrarium prorfus fenten-
tiz,quain problemate proponitur,afferere. Si Graca ad
verbumrreddasitahabent: An magisiplamanu labile eft
ferrum, 8 ipfam vndique ( dentemnempe) non comple-
&itur,caro autemdigitorum cum mollis fit, adharetma-
gis, & ~vndiql{e congruit. Cercé velencentia non fit con-
traria propofitioni, Grzca verfioita videtur concinnan-
da:Velmagis em. nuaclibicur,mollis enim eft digitorum
caro,ferrum autem circumplecticur,& hgret magis.quic=

quidfit, Grxcam le&ionem contrarium ciquodgquzil-
- : PN
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136 In MEcHAN. Ar1sT. PrOBL:
tur,affirmare certumeft. -Picolomincus,Idco’i“qu't'dl-
gitorum caro mollis minus apté extrahit,quo dentet®
totum comprehenderenon potcﬂt,qUOdf‘"um oblac
-‘ duritiem & conftantiam commodiffimé facit. Senfum &
| mente reddidit,quod ex verbisnon poterat, Subiung!*
q denique Ariftoreles, An quia dentiforcipes {int duo c‘?f.‘
trarij veétes vnicum habentes fulcimentum, ipfam feiti
| cetinftrumenti partium connexionem. Hoc igicut st
| tractionem veuntur *¥, ve facilius moucant. Figurd
pacto proponit Philofophus.

it Efto dentiforcipis altent?
PN quidem extremum VblA'Ba ve-
A rumautemquod exerahit % ybi
&is vbi ADF, alter ve&i®2 oy
: BGCE , fulcimentum Ver0 :
connexiovbi G. Densautem pondus: viroqUe igicur 1€
&eB,& Ffimul comprehendentes mouent, HZC ille. o
tamenremipfam {ubtilius confiderantibus alit* el
habere,acipfeafferat. Etfané dentisforcipis brachia ¥&° [‘
&es effe,quorum commune fulcimentum eft it ipfo °°3'
trovbivertebra,nemo negauerif. Dentem aute™ 5 2
ﬁ?“d‘“":go quidemabfolute non dixerim. P ondusa®e”
icpropric eftipfa dentis durities, cuius teﬁﬁcntia €0 aa
cilius fuperatur , quo maior eft proportio brac i '
manuad vertebram, ad partem illam quza £ rebra®
addentem. Atdentis exconftriGtione fra&:ioflihil £ *
prorfus ad extradtionem. : id tamen operatur brachi®”
:nm longitudine dentiforceps, quod valide €* vedid
\ t;[::ﬁton_lm videntes conftringit8 extradionico” # ‘
e C:-i‘idlfi &facilem. Nequecnim totus Dentifor¢ f}:s
. ea: is vnicus operatur,quod fit inforcipibus q g
vocamus , quibusé tabults claui reu¢ luntt®

quaderenos : ut
qugftione 6. imus. Quopadtoat -
e 6.verbafecimus.Quop dentis

E




EXERCITATIONES., 137
dentis ex Dentiforcipe extractio ad ve&em reducatur,
fubtilius eftperpendendum,neque enimréseft in propas
tulo.

Dicimusigitur, tum dentem ipfum, tum dentifor-

cipem ve&es efle,varia tamen ratione & fatis fane diuer-
{a.Dens enim fit ve@iseius nempe naturz qua fulgimen-
tum habetinangulo,quo cafu ipfiusDentiforcipis partid,
quibus Densapprehenditur, ea qua longior eft poten-
tiz mouentis loco {uccedit, breuior vero fulcimentum,
facit, Dentis vero refittentia ponderisvicesr efert.

Efto enimdens qui-
dem A, cuius diameter
BC, longitudo vique ad
extremas radices CD,
pars dentiforcipis breui-
orCG,longiorBG. Fit
ergove&isBED, habens
335 g ’ fulcimentumin C. Den-
teigiturapprehenfo in B C,8 manu dentiforcipe ceu ve-
&eadinferiora compreflo C, fit fulcimentum centrum-
ue.Stante enim pun&o C, trahente autem potentia qua
eltinB.fitmetusipfius B,percirculi portionem BE, radi-
cisvero D, fitmotus per DF, & inde ipfius dentis extra-
&iofacilis. Quibus confideratis ve remad propottiones
quatenus fieri poteftreducamus,dicimus, quo maior fu-
erit proportio BC,ad CDshoc eft,partis veétis, qua a ful-
cimento ad potentiam ad eam quz A fulcimento eftad
pondus,eo facilius fieri dentis auulfionem, quod vtique
demonftrandum fuerart, :

Porro quodin calce quaftionis addit Philofophus,
Dentes commotos facilius manu excrahi quam inftru-
mento,nullaratione probat, Egoautem arbicror, huc

pertinere caverba, qua fuperius habentur, videlicet fer-
rum
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138 In MEcuAN.ARIST.PROBL.

rum quidemnonvndiquedentem comprehédere, quqd,
mollis facitdigitorum caro,qua idcircoadharet & o
plecitur magis. Anautemita fic,alij videant, nobis enifm
digito remoitendifle fuerit fatis. :

-(lvzasrno XXIL

Hicquarit Ariftoteles, Cur nuces abfque iétu facile confring? w54
inflyumentis quaad eum faciunt vfumsG hac licet mltum anje:
ratur Virium,ceffante motu ¢ violentia, quod accidit dum Wa-
leoconfringuntur. Addit pratereaycitins fiers con wfractionc?
graui,& duroinftrumento ferreovide-
licet quam ligneo.

SO_luit , inquiens, id fieri quod inftrumentum duobus
ve&ibus conftet,coéuntibusin connexione feu veree:
bra,& idcirco co violentius ficri confradtioncms quO ™ o
nuseft {‘pati_um anuce,que frangitur ,ad vertebram.' ma*
tsveroquoda vertebra ad cXtremitates , qUE confrin-
gentis manu comprimuntur. Ait igicur, & id quam oppo-
fite,vim ex veibusictus loco fuccedere & idem operath
; " Efto igiitur‘inﬁrumemu.: 4

de quoagimus GDBE,¢* degs
»B  busvectibus conftans,quort™

: alter C:AF,altch‘cfpr.?‘:sé? !
E tebra feu connexio A 10‘3.-“%"5
bi nux frangitur K, maf“fb ns
vero BF. quo igitur prolxxmtf )

o :S,AF,breuiorqs vero ACAD, violentius f¢t €1
ot l’l::B a;rem nucis refiftentialoco ponder1s A :1,_
o PRt doco potentiz. Itaquenimaior ficprop H
Al refiftentiam, quam brachiy a potenta<
mad eam partem quz 4 fulcimento cftadn¥

cem,non. y ;
Jnon fieg senfractio. €0 autem magis {uperabit, ‘ll‘;:
‘ Sl S S

-
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EXERCITATIONES, 19
; maior fueritpars vedis qua a potentiaad fulcimentam.

Quod autem addit Ariftoteles , ed maiorem fieri
ve&ium elenationem,hoceft, inftramentiaperitionem,
quo magis nux qua frangicur,fuerit propior fulcimento,
hoe eft, ipfi vertebra,facile oftenditur ex conuerfa 21.
propoflib.z. Elem.fi enim ab extremitatibus vnius linez.
ad eafdem partes conftituantur duz linez maiores con-
currentes in angulo, & ab ij{demexcremitatibusduza-
liz minores,quz intra triangulum a maioribus conftitu-
tum cadant,majoremangulum continebunt. At taliseft
angulus quifitin inftrumento,cum partes veéktis 4 verte-
braadnucem fuerint breuiores. magis ergo dilatantur
veltes, & magis dilatati magis comprimuntur,magis au- i
tem comprefli validius frangunt , quod dixerat Arifto-
teles,

Czterum & illud quod{cribit,ex graniori & durio- fi
rimateriainftrumentum citius frationem facere, quam
exleuiori & minus dura,ex parte quidem materiz verum
' eft,necpertinctad proportionem,quz fanein huiufmodi
’ inftrumentis formz feré¢ habenr rationem. Nos hifcein-
| ftrumentisnon veimur. Suncautem fimiliainftrumentis
| illis,quibus figuli crecaceas pilasad chirobaliftarumvfum

facere & efformare confucuetunt.

Qvasrro XXIIL

PVIchettimdr‘n proponit hoc loco Phtlofophus con-
templationem,eamque ad mixtos motus pertinctem.
\ Mixtorum autem motuum fpeculationemantiquis Me-
chanicis fuiffe tumvtilem rum etiam familiarem, norunt
ij qui norunt quz delineis fpi{:;a;l;"l’a;is Helicifue, cyfloidi-
bus,conchoidibus 8 alijs eiufcemodi feripta & contem-
platareperiuntur,quibus tumad duarum mediarum pro-

S portio-

o L
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140 In MecuAN. Ar1sT. PROBL. :
portionaliuminuentionem , tum ad circuli quadratio-
nem veifolent.Quod autem hic quaric Ariftorcles itale
habet.. it

Cu fiduoextrema inRhombo puncladuabus ferantur Jationibws
handquagquam aqualem vtrumque corum pertmnﬁt yectam s ¢
multo plus alteram? Item cur quod fiper latus fertur , mins JE
#ranfeat quam ipfum latus.  1lludenim dinmerrum pertm”ﬁ’ = l
certumesthocvero maius latus,licet hoc vnica, illwdas-
tem duabus feratur lationibus? .

Difficile hocintelle&u prima fronte, & fane admi
l'abil'c,itaqueintcntam contcmplationcm rcquirit. .o's
Primo cum Ariftotele,rem totam explicabimus, tum all-
quid fortafle non peenitendum noftro de prompruarto
proferemus. '

Efto itaque Rhombus ABCD’ '
cuiuslatera AB,BD,DC,C A, didme". |
trorummaior AD, minor BC» €647

tes fe inuicem in punéto fev figur®
centro K, Suntauté exipfius Rhmln.
‘binaturalatera zqualia & paralle'ss
Angulorum vero qui maiori dia®€”
tro opponuntur, reo maiores» 4™
verominoriminores. His igithf con-
fideratis,intelligatur punéum A ™%
ucrx-Pe‘::;liari & fimplici mo“:i, P”t 15"
neam em e
Poremoueri totam lineam Aﬁ?xl/)c?(:: lrx(xlxl:f:naf)cco, hacta-
:n::lcgc,v:-{'cmpq cidem DC feratur parallela, & cius
5. ymextremorum fecatur per AG, alcerum vero Per
vare p:;ﬁlg:tl" ctiam pun&um B moueri codem tem-
A veriis ‘l:motu, coque fimplici, per candem redam
& cum eadem, ve diGum etmotasferti VE:"

¥
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ExErRciTATIONES. 141
fus CD. Eruntautem femper AB pun&ain cademlinea
quamouetur, fibi inuicem ex contrarijs partibus occur-
rentia.  Iraque cumex duobus motibus femper propor-
tionalibus, hoceft, laterum proportione feruata, recta
producatur,vt demonftratum eft a principio, vbi produ-
&io circuliex Philofophi mente eft declarata,vtragspun.-
&aquzeandem laterum proportionem feruantia moué-
tur,rectaslineas producét A quidem AD, Bautem ipfam
BC. Feraturigitur A, tummixto tum fimplicimotu per
diametrum AD.B vero quoque tum mixto, tum proprio
perdiametrum BC,fupponiturautem motus omnes fim-~
plices,tum pun&orum,tum etiam lineg,aqua pun&aipfa

runtur,zqualivelocicate fieri. Illudigicurmirabile eft,
cuiusectiam ratio quaritur,quo paftoeodem temporeea~
demquevelocitate latum A quidem totam percurratAD

[ maiorem, B vero totam BC, eamque longe minerem.¢ il
Porronecefle fuit teminRhombo fpeculari, nonautem
In quadrato & altera parte longiori reGangulo,in quibus
diamctri(quod Rhombonon accidit)funt 2quales. Ima-
ginemurigicur A, proprio motu percurriflc fpatium AE,
nempeipfius AB linez dimidium. Eritigiturin E, icem Li-
| acam totam AB codem tempere pertranfifle dimidia op-
pofitarum lineatum,ACBD,& efletranslatam,vbi FKG.
Quoniam igitur xquali celerirate linex AB extremitas
Astranslataeftin F & A,pun&um percammotumin E,e-
rit{patium AE, zquale fpatio AF. Dutis igiturlineis
FKG,EEKH lateribus AB,AC zquidiftantibus,erit figura
AEKF.Rhombus fimilis quidem Rhombo ABCD,re&a

igitur FK 2qualis erit oppofitz AE. quare Apunfum. ]
translatum erit exmixto motuin K. Eodempaéto quonia
pun&umB. eadem velocitatemoueturverfus A, & linea
ABverfus CD, cum B fuerit in E extremum linexz motz
BAnépeBeritin G, xqualescrgo funt BE, BG & thi)r::;

Ll g
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142 IN MEcuan. Ar1sT, ProsL. B
bus EBGK, circa diametrum BKCipfi Rhombo ABC.[-s
fimilis » &ideo GK zqualis oppofitz BE & BG “q‘?a:o.
EK. CumergoB confecerit{patium BE, eric ex miX ¥
motuinK,fuperato nempefpatio BK,idque eodem tcﬁ-
porequo A percurrerat totum {patium AK. Ex xzqud li A
gitur fimplicium motuum velocitate , in zqualia {lf;tu-
AB punétapertranfierunt, qua res miraculo, cuiusd!
tio quaritur,prebetoccafionem.

% Porro cll)uod de dimidijs diametris dcmonﬂ'rm}m‘f
eft,poflumus & de totis cadem ratione concluderes qutg.
pe quod eadem fit proportio partiiim ad partess quxux—
tiusadtotum. Hacigiturprima eft pars propofit® 10+
ftionis. Secundavero dubitatioita l-’nabct;l;\h‘af'ﬂ?c ml-ﬂlcz
videripun&umB,cum perueneritin C,cxtremum lig i
BA,vigclicetipfum B,translacum eflein D, licg ﬁu;cf
termoueantur lineaBA,per lin anctuin=r
lincamBA.itque BCipiaB D hatmn. DeiesamdubiFatio
nemhoc pacto foluie Philofop hus; A fereur tum ProP m::
tumalieno motu,hoceft, linex AB verfus oppofitat™ P"o_
tem CD,ltaque cum vterquemotus deorfumvergatT
tusficvelocior. Contra vero B proprio quidem motufet
turverfus Ashoc eftfurfum,alienovero,hoc eft,line® P
verfusD;hoc eft,deorfum,qui motus cum inuiccmaduet:
fentur,motus ipfe fittardior,non igitur eft mirum> A
demtempore majus fpatium pertranfirequamB- ilis’

Hac folutio non modo vera videtur, fed mirabis
&ipfomet Philofopho digniffima, cui quidcm"l:t'»l"n""‘“!ll
iudicaremus contradicere, niin genere verfaremur’
quo non probabilia quzruntur,fed demonftratas fed vlc;
fa,  Futilemigitur effe rationem hanc ipfius Ariftote?
Paces hocpado oftendemus. f

fto quadrarum ABGD , cuiusdiametri ACBD S
cantes fefe inE,moueatur codem padtoBA, verfus’ :cn;
i
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item A,verfus B,& B verfus A, ita-
quepunctum A tum proprio tum
alicno, hoceftlinezillud-deferé-
tis motu deoerfumtrudet, hoceft,
verfus CD. Motus ergo velocior
erit motu Fun&i B, quod lationi-

bus fertur ferécontrarijs, hocett,

ex B verfus A furfum., cumlinea

< autem BA verfus Cdeorfum. Ve

locius tamennon mouetur, quip-

pe quod zquali tempore zquale

fpatium verumque pundum conficiat.Stante igitur cauf-

{afequi debuiffet effe&us ; nonfequiturautem, Ariftote-

lisigitur cauflanon eft caufla. Rhembo quoque inucrfo

idem elarivs oftendemus hoc pa&o:SitRhombus s cp;,

cuius diametri A c, 8D fecan~

tesfefein . Motaigiturlinea

asverfus co,nempe deorfum

&4 quoquedeorfumverfuss,

contra vero ® quideny fur~

fum verfus A; deorfum vero

verfus c,erit B tardior A, fed

10 i contrarium fit, quippe:quod

lqngior fit 3D, Per quam mouectur 3 ipfa AcC, per quamy
mouetur A. 3 o , ;

His igitur non fatisfacientibus veriorem fi perim-
becillitatemnoftramlicuerit, huius effeétus cauflamin-
ueftigabimus.Rationibusigitur & veritate contraau&o-
ritatem & probabilitatem eftnobis pugnandum: quod &
intrepide faciemus. - | 501
Dicimusigitur,in quouis parallelogrammo fitillud
quadratumautaltera parte longius, vel idem Rhombus:

Rhomboifue femper mixtos motus proportione (crl;iatif
cr
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144 IN MEcrAN. ArRisT. PROBL. d lat
ficri perdiametros.  Caterum diamcrf‘.’n-lm % 'b:s ea-
proporrioacs efle varias(quadratis exceptis,in qui rrum
demeft femper)exploratiffimum. Illud quoque Cf et
oft,in rectangulis nunquam dari poflc diametros ‘3t~
bus vecunque captis 2quales, femper enimdiametr bo-
&isangulis fubtruduntar,In R hombis vero & Rhoﬂ;)ari
idibus diametrorumad latera proportiones variant. Sl
enim pofluntdiametri lateribus longiores icem 44
& lateribus quoqueipfis breuiores. . ronicem
Itaque diametrorum & laterum varia adin tort
ratione fe habentibus,atcentis proportionibus, mix! atios
& fimplicium mptuum diuerfa fiec, & Va’riacomparr ve-
in quadratis motusmixcus, qui per diametros [C{PP :I;ctﬂ
lociorcritﬁmpliciquipcrla.tcra, Idem quoque i ctroS
parte longiori,in quo mixci quidemmoxcus per dlm& ores
erunt velociores,implices vero qui per latera, £¢ 1: m-
quidé;fed exillistardior quiperlacus breuius. 10 ¥ olis
bis auremmixtus motus qui fit per diametros in zq“iio;
Vc_Jocmr €im qui per longiorem diamerrums £ um
quipcrbreuiorem. * Itaque fimplices matus punétr 0
perlateraad eumqui fie per diametros,non eodemP? ril
fehabent.Porro cum Rhomboides variz fint diame° £-
a.dla;cra habitudincs, varia quoque dari pOWP‘ P rOE‘;o'-
tio.aliquando enim diamecrj gari poffunt laeribus™® -
resquandoque,altereorum minor.SiauremR hombu? -
duos foluarur triangulos,alter diametrorum da;ur,&ﬂ“a’j
liszqualibus lateribus Zquicrurium triafigulorum; l,“*q.»
iniftis mixti mocus perdiametros gqueveloceserunt: 1lis’
plicibus, qui per late‘ralo,ngibra, velociores 3“r.°mi<"
Quiperlatera breuiora. Hisigitur hoc paérononper un:
oti¢ confideratis, facile ex proprijs cauffis,nf falliw®
hocce Ariftotelicum & mirabile Problema foluitur- Efto

era
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Efto enim Rhombus ABDC,
cuius diameter longior AD maior fic
tum lateribus, tum etiam altera dia-
metro BC. fecent autem feinuicem
diametriin£. Ducarurqueipfis AB,
CD,; parallela FG fecans longiorem
diametrum AD,inH, breuiorem ve-
roBCinI.& perlipfisBD AC paral-
leladucatur KIL, Cumergo B mixto
motu per diametrum BC erit inl &
A per diametrum AD, mixto fimili-
termotueritin H, & quiamotus mi-
. xti fiunt perdiamecros,vt didtumeeft,
vtfehabet AD ad BC,ita AE adEB,per1g.propol.s.elem.
item ve AEad EB,ita per4.propof.6. AH ad BI. eft enim
IH1pfi AB parallela. Longioreftautem AHipfa BI,quip-
pequod AElongior ficipfa EB. motus igiturmixtus pun-
¢ti A perdiamerrum AD viquead HvelocioreftmotuB,
perdiametrum BC viqueadl. Motaigiturlinea ABmo-
uebuntur communia cius & diamerrorum B C,AD pun-
&a, quibus fecantur femper diametrorum proportione
feruata. Quibusita fe habentibus,nil mirum eftpundtum
Amotumper AD velociorem effe mixto motu punétiB,

uod per minorem diametrum fertur BC, quod fuerat
gcmonﬂ:randum,quatenus veroadfecundam problema-
tispartem pertinet,dicimus Pro pofitionem nonefle vni-
uerfalem.Sienim Rhombus detur,ex duobus zquilateris
triangulis conftans,breuior diamererlateribus erit ¢qua-
lis, quarenon moucbitur citius motu fimplici punétum,
perlatusacfaciacmixto per minorem diamecrum, quod
vemirum propofucrat Ariftoteles. Siautem latusipfum
breuieri diametro fit16gius, nec mirum quoque ericfim-

plicimetumouerivelociusquam mixro, quippe quod; vt
T diGtum
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146 IN MzcHAN.ARIST.PROBL. i
diGtum eft,motusiftia proportionibus linearum,per fl““t
mouentur, legemvelocitatis atque tarditans‘accnpla?
Haxcigiturnoscirca hoc mirabile Ariftotelicum prob (2
maconfiderarc fic fatis.

Qvastio XXIV. :
erabilem aliam quaftionem proponit Ariftoteless

quzitidemad mixtos motusperrinet.

Dubitatioest, quam ob canffam maior circulus dq”"l" 7 mm::.‘
corculo circumuoluitur lineam , quando circa idem ¢ entr ”mf o2
vint pofiti. Seorfumantem venoluti quemadmodum 4llerl‘” mi’"
gnitudoad alterius magnitudinem fe habet , ita & illorum 4 o
uicemfiunt linea: Pratereawno etiam ¢ codem vrrifjne e~ o,
2ecentro  Aliquando quidem tanta fit linea,quam corv’ hwp ,,:
quantum minor per e conuoluitur circulus , quandogs werofn-
tum maior. s Ll Veles
 Hac ille,quive probet maiorem circulumin 15 rt;_
tatione maiorem lineam pertranfire, minorem V6o mﬂ;
neremsaicfenfu cognofciangulum maioris Ciré"li’.ld‘? ;
eius qui maiorem habet circumferentiam , d,rc-mmorcf:;
cius vero qui minorem,minorem. Ita aucem fe haber€ <2
cumferentiasve fehabentan gnli,8zeandem pr °P°.mqm-
habere perquas tam maior, tum minor circulus ¢ -
uoluuntur. © Ad quorum clariorem intelligentiam c“-l-.
uocare oportctinmemoriam,quz dixit de maiotu™ C‘lbi
culorum ad minores circulosnucu. ~ Hic enim, qu‘od "
quoque fecerat,feGtorem iplumangulum appeuau't’.an
gulum vero maiorem maioris circulifeGorem, & M i,

“ . Sl % D .. Clau-
femangulum minorisipfius circuli fe&orem dixit: Cla

ditiviene . d: ; ¢ d vt
itigitur dicens : quoniam circumferentia fe haben®

i~ . .
?ng_ul{,hoc_c&,vt {e@ores,maior erit circumfercntlﬂr::‘if‘
dors circuli,& ex confequenti maior linéa, per quaxgum‘
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cumuoluitur;ea-per quamminot. Demonftrationemyes

roexfenfupetijt. . Satautem eratfi dixiffer, itafehabere
circumferentias vt fe habenr diametri feu femidiametri,
&ideolineasin rotatione deferiptasinuicem fe habere vt
diamerros. Obfcuriufculé,hacfuafiguraoftendit Arifto-
teles.Nosigitur claritatem amantibus, noftramaliquan-
to,ni fallimur,clariotem,proponemus.

Efto circulus
maiot ABCD, mi-
nor FGHI, circa i-
dem,i8& commune
cérrumE. Circum-

o uwoluatur maior ad
| bartes D. Sintauté
— diametri , maiotis
minorisvero FEH; -
&9 § “ £ie l,( 128 GEI: ﬁfquc CD’

i) o v v amalilasng e u quadrans ;maioriss
HIverominoris circuli. Motoigiturmaioricirculo feci-
dumabfidem,cum D fuericin K erit CK ipfi CD aqualis,
fierq; DE expun&o K perpendicularisipfi CK, ericqs vbi
KO,& quiapun&umleftinlinea DE,ericIfa&ta quadra-
tis rotatione 1n linea KO vbi L, cencrum vero E in ipfa
K O,vbiO. Reuolutoigitur quadrante maioris, & confe-
&ofpatio CK minoris circuli quadrans HI conficietfpa-
tium HL, quodipfi CK {patio eft zquale. quod autemin
" quadrantibus fir,in totis etiam fic circulis, Motus igitur
minorcirculuscirca centrum E, vnicarotatione xquauit
{patium rotationis maioriscirculi-Mirabile itaque ¢ft mi-
norem circulum codem tempore & circa idem centrum
citcumuolutum;lineam pcttranﬁffe xqualem circumfe-
rentiz maioyis circuli. Necfeciusadmirationem facicro-

= i e tato
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148 In MEcHAN. ARisT. PROBL.

tato minoricirculo,, maiorem vna circumuoluti linéaf®
metiriccircumferentiz minoriscirculi zqualem.’RO“i'“.r
enim minoris circuli quadrans Hl per reétam HL. erit }.

itur puncam Ivbi M, zquali exiftente reéta HM, it
curux HL. Tuncautem facto motu cencrum E erit vbi P,
exiftente BP,ipfi HM xquali, demiteaturautemex Rpes
M,ipfis HL CK perpendicularis PMN. Etquoniami?
-eademlinea funt DIE, vbi E fueritin Plericin M, & D 1
N. quamobremrotataquartaminoris circuli parte, ma-
loris interim circuli quadrans confecit fpatium Z
qualeipfi HM;hoc minus circuliquadranti HI,quo e
que cftadmirabile. :

Porro cauflam effe@us huius mirifici diligente! qux-
ritPhilofophus,& inuencam accurate explicat. e
Htaucem primo abfurdz cuidam opinioni. Diccrcﬂ:mm
quifpiam,ideo tardius mouerimaiorem circulum,ad MO

; s gausmquery 1aS
tumminoris,quod interimdd minor mouereturs AHq43

Inter rotandum morasinterponeret, minor vero lfli“:
tummaiorisfpatiaaliqua tranfiliret, &.ita {patiorum ¢
adxquatxon

lationem. Porro demonftrationem aggi't’fﬁ'“mS.hs{j
aﬂ'um}t.pnincipia.Ea’ndcm»"qqua'lemue poi:cnﬂam’ahqua
magnitudinem tardius quidem mouere , aliquam Y&
celerius. quod autem natum cftaprum moueris eardi®®
moueri, i fimul cum non apto nato moueri, ,moucatu'-'_i
‘Quam fifeparatimmoueretur,celeriusautem fi noﬂﬁm.u;a
cum co moueatur. Efto enim corpus Ie ;
quidem & aptum natum mouerifurum e
conneétatur B, aptum nacum moueri deol
fum,Si quis igitur mouere coneturcorp}l‘s&’
i furfum difficilius moucbir, & tardius 48"
; nempeipfiB,quam fiabipfo cffer feid&u”
Pretereaquod nonfuo,fed alicnomo'f“,mo;
uetur, impoffibile efle plus co moperiq”
3 :mou‘t’

\
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mouet,fiquidem nonfuo,fed alieno motn mouetur. Mo-
toigitur {uomotu maioricirculo , minor non fuo moue-
tur;{ed motu maioris circuli’, & ideo non plus mouetur
quam illemoueatur,mouerurautem maiori {patio quam
exfemoueretur, ropterea quod maior fitmaioris circu-
li,a quofimul de}::rtur,circumfcrcntia‘ Item fiminor fuo
motu circumuoluatur,maiorem feret fecum, &idconon
plusinfua rotatione mouebitur maior, quamipfe minor
circulus moueatur.Summarei heceft,aleerum ferriabal-
tero & latum ad ferentis {patiummoucri. Licetenimal-
tero motosalterinterim moueaturnthilrefere. Eftenim
acfiis quifertur,nullam habeatmetionem, autficamha-
beat,ipfanequaquam veatur. quodnonfitfi veerque fe-
paratim circa proprium centrum moueatur , tunc enim
magnusmagnum, paruusvero paruum fpatium conﬁcgt.
Hincdeci piait Ariftoteles illum,qui putat verumque cir-
'culumvp‘cr.(‘c fuperidem centrumin rotatione moueri, li-
‘ectenim videarur,reveranoneft. Id enimvtique certum
eft,cumamaiori circuloeminorfertur, circamaioris cen-
trummotumfieri,Sivero maior A minoriferatur circami-
noriscirculi centrum motum fieri. Hac feré Philofophi
eftniens, cuius (olutionem efle certiflimam, & ex vetis
cauflisnon dubitamuys, e

Hincad aliameamque certam aflertionem tranfi-
mus. Dicimus:em'm, 'nul!am\matcnialcm ro ti circaaxem
cidem affixum,dum rotatur;pofle ecundemlocum feruare,
nifi cauum fiat, quodaxemi pfumrecipiat, in tranfuerfa-
tijs quibus rota fuftinetur & progrefliunm axis motum,
impediat. 2 R

Efto enimrota ABCD, /cuius centrum E, diametri
AEC,BED,efto aliaminorrota'GH,item:minor KL,cum
‘minor NO, & adhucminor'QR, circaidem cengrum E.
Rotetur itaque fccundum abfidem integri quadrg{l;) t;s

A 3 s
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s I'N : {patium cD, cntqu:
D,inF,itemfiex rot?
GH, cx quadreu“fc
HT,erit Tinl- Exa-
lijsicem minoriblls“f
M,P,S. erititads 10‘1’:
giflim {patium Cl»
breuiffimi vero ‘ii:
Mota igitut rota
ca circuld fet ﬂx;'gi
(lR_., maiof rota Ps
tio, moyehituf it =!
quod fiintra QR, circacentrum E alijinfinici lma'gslro
tur circuli,quo propiozes centro fuerint, co MO 0 ¢

nes:

Rl : jatut
progrcﬂ'userxtmmor,donccadccn:rumdcucma‘ 2 4

cum nonficcirculus, nullus fietprogrefliuus moms:abi_

e

|
]
A
{
| circa ipfum centrum nulla fa&a loci mutatione 2
it

. ue
tur.Atcumnullamaterialisrota circa lin eam pU2 qi"l(uc
criuft

imaginarium conuerti poffit , ideo axi ferreo a1t 2,637
matetiz circa quem & cum quo circumuoluatit FO%
uum femirotundumincidere oportet,in quo in qrtuzda‘.
i dum conuertitura loco in quo conuertitur, NOR¢° 59

ﬂ ) Qv EsTio XXV enaa, -
o/ Rusritur,Cur lectulornm [pondas [fecundum duplam ﬂf 1an t{}ﬂ,‘,
J'. portionem, hanc quidem|fex pedum, vel panlo m/;‘plim’m, il

e

verotrium. Item cur Vectesfunesue non ecindim
i : *diametrumextendantur ?
| Rimam quaftionis partem ca diluic Philofophts?
it - fafle tantz fieri folitos magnicudinis le@ulos VE€0
i tibus fint proportionem habentes, & ideo fieri fect? e
! qunda§ dupli‘longitudine nempe cubitorum quatt
IiH latitudinevero duorum.’ ' pr :

| i

fot-
o
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Noftratesalia veuntur proportione, fefquialtera, vi-
delicet,quam GrzciHemioliamdicunt, communiter -
nim pedes quatuor latos faciunt plus minu(uc,longos ve-
ro circiterfex.quod ideo fitvtineis duo corpora commo-
diuscubare poffint. Lectuliautem, de quibus loquitur
Philofophus, ad vnum tantcummodo {uftinendum fa&i
videntur, quicquid tamen fit, nullam fere habet resex
hacepartedubitationem.

Sccunda quaftionisfectio eaerat, Curnonfecundi
diametros funes extendantur? Reftium funiumue in le-
¢tulis muniendis vfus non eft apud nes. etenim feretra
tantum,feufandapilas, quibus defun&torum corpora ef-
feruntur,funibus ad ea fuftinenda inteximus.

Czxterumle&os tabulis feu afferibus frernimus,qui-
busfaccos paleis plenos impenimus,{accisvero culcitras,
& tormenta, ne tabularum durities cubantes offendat.
Atquiin re facili multum laborafle videtur Ariftoteles,
tum etiam obfcure & inuolute nimis quaftionem tractaf-
fe. Difficilam enim apud eumhaberhzcexplicationem,
tumea mdiximus de cauffa, tum etiam quod Graca
le&io&  ‘naverfio corrupta,vt apparct » premanibus
habeantur, ‘~nevtveritatemhocloco vindicaret in lu-
cem; egregielaborauit Picolomineus nec parum profe-

cit. Cazterum curreftes nonfecundum diametrum exeru- o
dantur,triplicem affert Philofophusrationem, Prima eft (
vtfpondarum ligna,minus diftrahantur. Secunda,vtpo- Ll

dusinde commodius{uftineatur. Tertia,vt in ipfatextura
minus reftium funiumueabfumatur.

Ad primam,cur extenfis diametraliter funibus {pé-
dwipfa diftrahantur difcindanturue , necillenecalij do-
<ent,Egoautem demonftraremhocpacto.

Efte fponda ABCD,cuiuslongitudo AB,craflicudo
A C,inca foramenvitinque pertinens EF , reftis per fora-
men
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.ProsIL.
Ig2 In Mncm'm.'Amsr broma o S
: meninditus GFE, fitque Ep iftine-
1 putexterius, quodnodo in E i
' g tur. Sitautem fpondz hg?un(‘ciﬂilc'
“ longitudinem vtnaturaaflolet i
Vis quzdam, funeita cxtent? Q‘I:i%l ot
turin G,qug funemipfumadfe el
ter trahat, non difcindetur Ilitcrf“"
{ponda co quod non diametra e
nis extendatur. Modo faéta CziP dcfitr
# T =D translationein H, trahaFur v Fl e
nis,fictautem preffio valida (U"du'm i
nimimpedimentum facitangulus, ne fung!p aalcn ce.lir
hitur,re@itudinem aflequatur, Itaque viprzu 5 aicudi-
gno vero feiflili,minus refiftente,funis,affecurar L FIE)
ne fietin HIE (ciffa {ponda ad quititatem triang
quodfueratdemonftrandum. nfemic
Curautem funcs abangulo inangulum exte il
nus commode pondusfuftineant, (acis patet. quoch e
nislogior, eodebilior,& preflioqua in medio ﬁt"c?unp
licet parte qua ab extremis eftremotiffima, I‘{ﬂg"“am‘a
ol fatigar. Longioresautem funes {unt qua diame

i extenduntur. : i3
i gertl
1k : antcnus ad h

5 oC
!“l! | TN ®  rationem pcrtm_cf;cxi
i pado funes ";c&“"
ﬁ i i 4 Philofoph®s Eﬂ‘f 5

1?
i

CD,cuiusprﬂd?‘ﬁ% .
- N BT e S fitpedumfex,AB bi-
r

| lus cum fuis {pod!s
g i, Diuidacn
tritt, Diui i
] L &in
% it fariaminF & BCinF.item AE in tres AG’ GH,dI;IcEaS al-
%[ totidem ED;nempe EL,LM,MD. Similiterme

, OF
i terius{poda BF in tres partes diftinguacur BN, N O& FC
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& FQfimiliterintres FI, IK, KG, tum alterofunis capite
induéo per foramen A,ibique probe firmato,indatur per
FindeperLpofteaper GHK CE, & in Eprobealligetur:
Erunt igitur funis quatuor partes zquales AF,1G, HK,
EC, quibusadijciunturparticulz cadentes extra , qua
funtFI,GH,KC. Poft hxcalterius funis principium per
foramen traijcitur,quod eftinangulo B.Deinde per E,in-
deperL,N,O,M,D,F & inFprobevincitur, & nodo fa-
&o obfirmatur. Eruntigicur aliz quatuor alteriusfunis
partes,tuminterfe,tum etiam fupradiétis zquales, nem.
peBE,NL, OM, FD, quibusille pariteradijciunturpar-
ticula,qua cadunt exera,videlicet EL,NO, MD. quonia
igitur quadratisex BA,AE zquale eft quadratum BE,eric
BE quadratum 8. cuius latus radixue 43 quam proxime.
Suntautem huiuslongirudinis funes 2quales o&to, Ea-
rumigicur fimul fumptarum longitudo erit pedum342 vel
circiter,quibus {i addantur pedes {ex funium quicadunt
extra,eritreftis totius longitudo expanfa pedum 403 plus
minufuc.Picolomineus vero ait 343, omificenim particu-
lasillasfex,que,vt diximus,cadunt extra. Idem rationem
funium diametraliterextenfarumin idem, aic effelongi-
tudinispedum 4o} Hicautemeas quog; particulas pra-
termitti,qua extracadunt.  Iraque hisadditisclare pa-
ter,plus reltiuminfumidiametraliteripfis, quam latera-
lirerextenfis. Caterum ratio, quaPhilofophushac pro-
bare conatur,adeoeft mutila,inuoluta,obfcura, ve Delio
prorfus,vtaiunt,indigeatnatarore. Huiuslocimexplica-
bilem difficulratem,vidit Picolomincus, qui idcirco at-
teftatuseft, intetpreresinhac exponenda fuiile halluci-
natos. Certe Grazcalettioverfione ipfa Latinanoneft
clarior. Nosinterimneinutilem fer¢ {peculationem ni-
miadiligentia,caque foreafle fruftranea profequamur,a-
lijsdifficultacem hanc diffoluendam aut ceu Gordi(ii no-
\V um
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dum gladiofcindendorelinquemus. S ed intcrim.ﬁ}b’f
inutilior¢

mirari,cur veteres vriliori modo prztcrmiﬁ’o’ i
i

fuerintamplexati. Poterancenim reticulatimhoc pe
neas lateribus xquidiftantes intexere.

! 154 Ix MecHAN. An1st. PROBL.
‘|
|

Eftoenim leGulus 1‘

A—E £ C H I D .dem dimenfiont

Ky ¢ ABCD, in cuius 8
AD fint foramina quit”,

R L que E,F,G,H,l; touidem
in latere oppofito <7’

B QP o & M € ONM, Duoveroit
tere breuioti ABMEMP?
RS,& totidemin oppofito KL incipiaturcxtcnﬁo aford
mine E,per QP,F,GON,HIM &in M funis obﬁrmcmr;
tumalterius funis caputindacur filibet per K> & indepe
S;R,L & in L conftringatur. Suntautem omnes EQ
GO,NN,IM,pedum quindecim,quibas fi addant?’ KS:
RL;ﬁnggh PcdumfcxcruntPcdum xxvi1.quibus adiedi®
particulis extra cadentibus QP,FG, ON,H], 8RS €% -
m.tcgra‘(umma pedumxxx1:. Vide igitur quanttt
minus infumacur reftium quam eo modo, quem fi
| u'xt,& ceuvtiliorem propofuit Ariftoteles. PractercdV? i
i diffimum eft hoc texturz opusnecex eo fir vera [Po.ndzﬁ
i rum diftra&tio (ciffioue,, quibus haud parum obnoXia ¢
11 €aratio,quam przfcrtipgz Philofophus. Concl“d.imu“;
[ gitur, autrnos eius verba & fenfum nonimcllcxiﬂc 749
i‘ veteresipfos, quorum vium ipfe explicat, rei, qUa™ -
1 proponimus,naturam & commoditatem ( quod s
i men vix credibile cft )igne- ;
L rare. ;

Proba'

(| QvAI‘
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Qvastro XXVI:
Proponitur i Philofopho examinandum , Cur difficilinsfit , longe
lignaabextremofuper humerosferre, quan [ecundum me-
dium,equaliexiftente pondere? ,

Vohic cenfiderat,vibrationem,& pondus. ‘Ait enim
| primo fieri poffe,proceraligna vibrationeimpedien-
; te,difficilius ferri. Quarreret autem quifpiam, (ipfe enim
id reticet)curvibratio hzc ferenti ficnocua. Nositaque
id expligare conabimur.
Eftoigiturlignum
oblongum,fexile, 8¢ vt
B itadicam., vibrabile
AB, imponaturhume-
ro, eique hzreatin G
manuvero fuftineatur facta compreflioncinB. Nuteti-
gitur 8 vibretur,inipfa vibratione,ad partem A. Sitau-
tem centrum grauitatis eius 1D, Lignum igi'tur in ipfavi-.
bratione defcendet {ua prc(ﬁls grauitate in E, cum fa&a
ligni conftipatione in ea parte qua eltinferiusinter C&
D,&inde refifténtia, eodem fereimpetuquo defcende-
rat,;repulfumperD,nec enimin fua re&itudine ftabic, a-
fcendetin F, faGaiterum materizx conftipatione inter C
&F. Mouebitur igicur lignum {uagrauitate,mott fre-
quentiffimo,{urfum deorfuin,& isinterim qui lignum hu-
mero fert,proceditantrorfum, impedicigitur motusifte,
qui fic furfum deorfumlationem,quz fit ad anteriora;La-
toremipfum quodammodo retrahens.  Siautem medio
ligno fupponatur humerus, eo quod vibratio fit minors
breuiores enim partes funt, qua 4 medioad extremami- L
nus a vibratiene remorabitur ferens. oK
Quoniam autem non fola vibratio in hoc lationis
: modo,nempe exligni excremitate difficultatem facit,aic  ~
[ Vo Phi-
|
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16 In MecHAN. AR1sT. PROBL. ‘
Philofophus, forte id fieri, quoniam licet nihil infle&a-
tur,neque multam habeatlomgitudinem, difficilius tame
fit ad ferendum ab extremo,eo quod facilius cleuctur cxX
medio quam abextremis , & ideo fic ferre fit facilius. :
Curautem ex medio facilius eleuetur, cauflam efle ait>
quodeleuato medio ligno extrema fefeinuicem (ulpen-
! dant,& alteraparsalteram benefubleuet. Medium entin
i fictivelut centrum, vbi is fapponic humerum qui€leuat
autfere. Excremorumautem interimaltero dept cllo 3‘&'
terum fuftolli. Nosinrerim Mechanicis principijs» 4%
ipfenon fecit,rem clariorem efiiciemus,
Efto enimoblongumlignum AB, cui humeru$ fup-
ponaturin B,manus vero premendo (uftinensin B. fitav
temligni pars maxima AC,minima CB,maior1s augem &
minotem proportio exempl gratiafit fexcupla- Adhoct
giturve fiat zquilibrium inter potentiam (uftinentem
. Bicponduscomprimensin A, ita (chabere 0pORER%]
»adpondusin A, vefe habet pars igni 3 f
X pattem CD. Eftoigitur Pfi:
*——rt—t—r=3g dusin A, puta librart® 16
©

4 Eritigitur potentia qU¥ l:m

! ad hoc vt {uftincat LA

i triginea {ex,quas i addas }: c :
il ; deriin A, fiet humertis? ‘
{1 ﬁu(hnens pondus librarum quadragir;ta duo.  Siaute®

i ﬁumc rus medio ligno,hoceftin D fupponasur, adhoc v

; 1 acaquilibrium, necefle eric potentiam in B efle xqua”

| ::;gon.dcn ‘%Aé‘l“Od elt{ex, quare humerus (wine xln ‘
; ccim, Vi ifficili iligny

i I exC Cxtrcmo,qu:mpa:; tlslronnc%ifj lfﬁ;gliu;{v&r;i:}égc ue- ‘
51 il rat dc"ﬂﬁl}ltrandum. s

i . P.OH““_‘“S &aliteridem oftendere. Intelligaters”
| nim i dem fuppofitis,vetem quidem effe AB, cuivs ul-
i G

)

l




EXERCITATIONES. 157
cimentum quidem B, pondus A, potentiafuftinensin C,
nempeinter fulcimenium& pondus. Res igiturad eum
vectis vlum reducitur,de quo G, Vbaldus tra&atu deVe-
&e,propol 3. Quarevtilleoftendir, itafe habere oportet
potentiam fuftinentemad pondus, vttotusvedis ad par-
tem eius quad potentiaad fulcimentum. Iraigitur e ha-
bebit preflio, quz fitin Cad pondusin A, vtrotus vedis
AB ad partem eius GB, quz d potentiaad fulcimencum.
Eritigicurpotentia feprupla ponderi, & ideo fuftinebic
pondus librarum quadraginta duarum. quod fuerat o-
ftendendum.

Hincalia quaftio huicaffinis foluitur, Cur haftafa-
riffaue folo iacens manu ad alteram extremitatun ap-
prenfadifficillime excollatur?

Efto igitur fariffa ha-
4 == p ftaue iacens AB, cuius ex-
€ tremitati A manus ad {u-
ftollendum applicetur, fit
autem pars qua digitis capitur AC, quaritur cur parsre-
liqua CBdifficillime fuftollatur:Facile dubitatio ex pra-
demonftratis foluitur. Eft enim C fulcimentum,fupponi-
turenimloco,pugnoadfuftollendum claufo, digitus in-
dex,potentiaautem premensin A, vt fuperet grauitatem
CB,eft manusipiins carpus, hoc eft illa manus ipfius pars,
quapondus falta fuppreflione fuftollicur. Eftigitur AB
vedis,cuius fulcimentum G,pondusB,potentia A, Iraq;
quoniammaxima eft proportio BA ad AC, maximam el
{eoportetpotentiam pordusfuftollentemin C.
Hucetiamillud pettinet, Curhafta foloiacente, fi
alterum extremorum manu fuftollatur,alterum vero ve-
lociflime furfum vibretur, & codem tempore manugha-
fte ficvibrata fupponatar,haud magna difficultate haftz
adperpendiculum fiteretio.

V 3 Sit
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158 In MEcHAN. ArisT. PROBIL.
Sitenim hafta AB, qU*®

i manu ex B capta eleuetur “;
C, & fiatin AC,tumfacdka €
C partis A veloci vibratlon:; ‘
ipfa extremitas A :ransfcrzto_
in D,fitque vbiCD, tumyve i |
cimanus depreflione exere™ ”
tas C transferatur in Es ﬁ“g',
EFhorizontipcrp_cm!xcular j

quod vbifaétum tucr{t-r(_ i
in eadem linea qua ad centrum mundi, manus ip'd ‘11 3
fuftinet,& grauitatisipfius centcum G, quare ma':ﬂ“.s ks
falavibratione tantum portat, quantum Prszcny
eft haftz pondus.

QvaEstio XXVIIL it
Dubitatur , Cur fivalde procerumfuerit idem pmd‘” / dtﬁ” :
Juper bumeros gefiatur, etiamfi medium quifpiam? e
rat quamfi brenins fir? 1 of0-
QVzil'io hac {uperiori eft affinis. Aitautem Ph.llo ‘
phus, cauflam non efle id » quodin pl‘xccdelqthl'lnr *
{tione dixerat,fed vibrationem : quo enim longi"’“mi )
Al ligna,eo magis eorum extrema vibrantur,debiliof? c’?ius
i {unt &d medioremotiora, quare {uopte pondere e o
T ! nutant, Siautem breuiorafint ea caufla ceffant¢ m‘iﬁls.
{ | %  firaucnullavibratio , quare breuiora fcruﬂtu".f‘lcl-’ur,
il Dupliciter autem vibratione ipfa, portans Oiff:nd“ui.
i tum ex cauffa quam in fuperiori quaftione COl‘“dcmr -
il mus, nempequod motus furfum deorfum afliduus> P1'ci
}'(‘i gredientis motum impediat, tum etiam qu0 o
|

. { lus
! preflione grauetur ferentis humerus, quodp}“lo{oyt :
il rnon animaduyertit, :

Sitenimoblongumlignum AB, quod humér® n;fo
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e & dio loco fuftineatur in C.

@ 1 @ nutabuntergo extremaAB, ‘;
e . a centro C, valde remota, :

cadent autem {imulAin D, |

| &BinE traherefecum conantes medium C, quare is qui f
B inC fuftiner, non modo lignifuftinet pondusex grauita-
| tiscentro quod eftin C, ledimpetum quoqueinipfaex-

tremorum depteflioneacquificumexipia violentia. lllud

autem {ubtiliter confideramus,portantem €x vibratione

perinterualla deprimi & fubleuari. fiatenimyvibratumli-

gnum ex contrario motu, vbi FCG. allewabitigiturco
| caiu porrantem, fiquidemimpetus ex motuipfo’acquifi-

tus,medium C trahatad fuperiora. Itaqg; cum eftin DCE

portans plus fuftiner in ACD , zquale, in FCG minus,

quod vtique demonftrandum fuerat. Eftautem quzftio

hacilli familiaris,quamz6. loco explicauimus.

Qvaestio XXVIIL

| Lueritur, Curiuxtaputeoscelonia faciunt eo quo vifantnr mo-
? do? Ligno enim plumbiadiungunt pondus,cum alioquin vas

| ) \ ipfuim ¢ plenum & vacum pon-

‘ dus habeat.

REfpondct optime Philofophus, hauriendi opus duo-

bus temporibus diuidi;nempe dumvas ipfam vacuum

- demitritur,dumque extrahitur plenum : Contingere au-

tem,vacuum facile demicti,plenum autem difficulter ex-

trahi.Expedirenihilominus tardius,hoceft difficilius di-

miteivefacilius exerahatur,plumbo nempe coadivuante,

1 & fane Philofophifolutio eft lucidiflima.Nos autem luci
ipfilucemaliquam adhucafferre conabimur.

Efto Celonium(Latine Tolenonem appcllant)ABCa

cuius arreGarium BD, tranfuerfum bgnum AC, qU©
con-
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conuertitur, circa patum feu
fulcimentumB,pondus,plum-
bumue,vbi A,fitula E,funiap-
enfa CE.Dico rebusitacol
fticutis difficilem quidemel’®
vacuz ficulz demitlionem 14 }
cile vero eiufdem extraétio-
nem, Vedisdiuifi, ﬁt“”’.?ﬁ
ponderis, ad hoc vefiatZq" 4
s brium , ea debetefle pfOP"“
tio,vt quemadmodum fe habet AB ad BC, ita fe ha : -
plenz ficulz pondus Ead ipfum pondus A, ('upcrabltc gi- f
pondusin A ficulam vacuamin Encc fiee aquilibri®™ 5
taquevtvacuaficula demittatur, tanta vis adhibcndafm
quantumeftipfiusaqua, quaficulaimpletur pondus:q
vis dum apponitur difficilem,vt dicebamus, eficitit
vacuz demiflionem.Plena vero fitula fic :r:quih‘ln'iuﬂ'bvn{:l
de quantumuis pufillaviadhibita,fitula excrahicurs 942 ‘
exfemetipfa ponderis appenfi virtute afcendens. Q¥
tum igitur pondus dum vacua demicticur impedits &
tundem plena dum extrahirur,adiuuar. ug cumit'aﬁnt’
fi pariafunt difficuleas in demittendo, & facilitas 1? c!l(-
trahendo,quz ratio hocin negotio veilicatis? 4 ﬁt: f
vacua,manu per funem facile demietieur, plena Ve ¢
; ficile extrahitur, vfu autem Celonij res pcrmutitur-Cgl"
poris enim proprij pondere , dum premit , adiuuats* £
mitcens,qui per funem fimplicem exerahendo,ab €0¢° §
Proprij corporis pondere impediebatur. quod quide™ ;_
corporis pondere,auxilium, ingentem parit inextrah®
Ocommoditatem. f
; %“'PPiam fimile accidit, aquas &puteis cxtrqh‘ns
tibusv ttrochlex.  Sit enim trochlea puteo imm-mc?;i
ABCD;cuius centrum E fufpenfaquidemin A,fum}l, c

qula
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fitulafufpenditur FECABG,fitulavero G. Eft igicurdia-
meter CED,inftar libra,quare vefiat zquilibrium nccel-

feeftcapiti funis Fypotentiam applicare, qua fic zqualis
ponderefitulzaquaplenz, itaque extra-
hens proprijs viribus corporis pondusad-
ijciens facilefitulamaqua plenam excra-
hit ,, ex qua re magna extrahentibus.fic
commoditas. Patecautem diuerfomodo
extrahentes inuare Celonium. & Tro-
chleam,ibi enim corporis moleadiuuatur
demittens vacuam, hic veroqui extrahic
plenam aqua ficulam.

Czterum Celonij partem BC, quia
; fulcimento,ad funem longe maiorem ef-
{eoportet,ipfa AB,vtfitulain profundum poflitdemiti,
‘quamobremitafe debethabere pondusin A, ad pondus
fitulz plena, vefe habet brachium feu pars BC, ad par-
temBA, Tuncenimexpermutata proportione cfficitur
xquilibrium. ,

Iliud addimus,nouum non effe Architectis Mecha-
nicifque, tum hominum tum animalium vt commodius
machinas moucant,adhibere pondera corporum. Nece-
nimaliaratione mouentur Rotz illz, quas ob hanc caul-
famambulatorias vocant ; quarumvfusad Mangana, ad
extrahendas ¢ puteisaquas , & ad farinarias quoquemo-
lasagitandasadhibetur,

Porro Tollenonem bellicam Machinam a Celonio
tum forma tum poteftare nihil difterre, videreeftapud
veteres Mechanicos, Heronem Byzantium,&alios,apud
neotericos vero hac de re agunt Danicl Barbarus in Vi-

truujum,&luftus Lipfiusin librum quem de bellicis
machinis edidit,elegantiffi-
mum..

X Qv AE-
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Qvaestio XXIX.

Dubitatar s Curquando fuper ligno,ant buiufmadi quopiaTs dw
portanerint homines , idem pondus nen aqualiter premuh
tur,fedille magis cui vicinius sfuerit
pondws?

SOluit Ariftoteles;inquiens,, lighum effe ve&tem>
“JYdusvero fulcimentumsres qua moueturis quipo
ricft proximior:mouens veroqui remotior. Itaqt
magis remotus ef d pondere, hoceft, 4 fulcimento

on-
gdc-
equo
isqui

: 4 ; 4 isnarte
mouet, co violentius is premitur qui altera \w&l‘P’ilr

eaque breuiori,mouctur.

A

X a

- -
I ueipfum veem conuerti,

uens potentia A, pars ve&i

AE pars eiufdem qu a fulcimento ad rem motai

. q_uoniam quanto longioreft : infa EB,€0 fa-
| lf' ~ cxliusdpotentia quz cfgtin A, Syt i £

o5 A Aoperaturinid quod eftin®
Proportiones redigatur, erit potentiain As 2

Efto lignum A.B.’P.ond:z
Cappenfumin E;Vlcln‘us:ré
tremo B quamipfi A,ff ;
portatium alter quldt_tm ;
alter vero BG, Imagine™
itaquelocumEa pendcrclt:
figi & deprimi, vefur{um qur
dem ferri nequaquam po™ >
circa vero punéum E, cﬁl_
sircacentrum fulcimen™" -
Lignum ergo ABveétis: ©

; - enttl
54 potentia ad fulciment

’

B,fi

di

quod moueturfeu premiturin B,V pars veétis EB adpar-

;, fuﬁine:pondcn’s,

: i > ; s uimo-
i uetin A, Hzcfere I};};ﬁfrcmlwl’ e oentia:Pit
] heusvero Paraphraftes app

|
«‘_n}_\’ tem EA,fed maioreft AEipfa EB, ergo maiorem Pa.rtcm

fo hicﬁlbn:cntja:Picol"m':'

ofite duos veces in vnico!*
gne
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gnoconfiderat,alterum AB, alterum BA, inprimo A eft
mouens B, moetum infecundo B,mouens A vero motum.
in quibus ve&ibus femper idem & commune fulcimen-
tum E.Ecquoniamin prbpoﬁto diagrammate breuioreft
pars vedtis EB,quaque a mouente ad fulcimentum, parte
illaque ab eodem fulcimento ad rem motam, minus o~
peraturBin A,quam AinB,&idco quiin Bmouctur plus
premitur, contra vero quiamaior eft pars EA ipfa parte
EB,magis operatur quiin A inipfumB,quam econtra, Et
fanc confideratio hzc fubtilis eft & ingeniofa, & quz fi
tc&einrc_lligatur,quatenus ad proPortiones & cffeGum
ipfum demonftrandum pertinet, a veritate ipfa non ab-
horret, Quicquid tamen fit, Mechanice magis hoc pacto
quaftio diluetur. Dicimus enim,pondus quidemvere ef-
{e pondus,non autem fulcimentum, ve fibi fingebat Ari-
ﬂ:ptclcs:lignumvero ve&em, duo autem qui pondus fu-
ftinent pro duplici fulcimento haberi, vtrifque enim ve-
&iscumappenfo pondereinnititur. - Poteft etiam alter
eorum pro porentia mouente, alter vero pro fulcimen~
to,& fic viciffim, Eft autem,quomodocunqueresaccipia~
tur,pondus inter fulcimentum & potentiam. Quareex
ijsquz demonftrauit G, Vbald. de hoc veétis generelo-
quens, vt{ehabet AE parsad ABvedem totum, itapo-
tentia quz fuftinetin B, ad pondus appenfum in E, & vt

BE ad BA ita potentia qua fuftinet in A ad pondus qued

in E. Atminor eft proportio BE,ad BA, quam AE ad AB,
quaremagis fuperatur pondusin E 4 potentia qua in A,
quama potentiaquzin B, & ideo plus ponderis f{uftineg
terensin B, quamferensin A, quod fuerat demontftran-
dum,

Hinccolligimus, pondere in medio ve&eappenfo

ferentes xqualiter fuftinere, proptereaquod totius vedis -

ad partes ipfas proportio fit cadem,vel zqualis.

X 2 Pul-
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' Pulchre autem dubitari poteft,an 'ﬂ"deﬂlvl?"‘?Fﬁ‘:f !

tingat,fi alterum eorum qu?-fuﬁiﬂem? fit fatura quidem

proceriotaltervero humilior.

. . ius
" Sit enim vedtis AB, in cult?

i i 3 medio pondus H libere ?PPFg:;
‘ 2 {um ex C,alcer portal}tllll_fl";g_rﬁt,‘
e @ ; “cetior AD, humilior verot 1555:

a L NZ' 7 b g autém horizontis planum =

I

demittaturi punétoCad ‘3°:Zfo‘
tem perpendicularis, W‘,llf il
AD,BE,zquidiftans CE: THE7
I i B b autem per ipfius pone i
i 3 " grauitadscencrum H. D‘waﬁi’
1 wr, nil referre quatenusad pondus fuftinendum Purc‘-‘
| newverum porcantes fine ftatura pares velne. Dgcnlt rem’
i nim horizontizquidiftans GB, {ecans pcrpend’.cu f yit’
i CFin L. Qllol:li:im'igitur A’G'aéquidiﬂans BIHP" C it
veACad CBper 4.cxti elem,ita Gl ad 1B.Sunt€rg® [ﬁ,'
I\Bmtcr fezquales, I'ntclligacurjtaqucpondus H, 10 ’u‘c :
apunéto Cappenfum efle libere ex puné&o I, hoccﬂ::i»n;‘
medio ve&isGB,xqualitercrgo divifum erir pon -t u-" -
& ter portantes, licee alter procerior, aleér vero Mﬂiﬁ? iz
milior,quod fuerat demon fvan dum. - - o b HOR
Stautem'pondusita ve®tialligatum fic Vflibcﬁré dc»t
pendear, ve&e ex vna parte cleuato, exaltera Ver° ux
i preflo, gravitatis centrum ad eam partem verget ?cm"
i magis ab horizonte ateollitur, & ad'eam ipfam PAlcsp.
il vedtisa ponderead fuftinentemficBrenior. i
q‘:“ 1  ERoehimve&is AB,cuiusmedium C,pondussc g
\(,

‘ . 3 ! rum
i 10 Calligacum CFG, cuius gravatatis centrum H colanﬁ-
Ui i P°"tahtproceriur AB,humiliorBE , horizonti$ de'cll' :
i * eMmittatur per centrum H horizonti perper '

ari , ? 1~
laris IHK fecans ve&em quideminl,horizontis veronlem
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numinK. Pofthxcintelligatur pon-
& dus folutum quidem ajpunéto C, ap-
! penfum vero expunéto L. Stabitigitur
ex definitione centri grauitatis nec fi-
2 ‘ tufuomouebitur. Dicoautem par-
I tem AlipfaBelle breuiorem,hoceft,
L pun&umlcadc:‘cintcr(}&A. Sie-
g L Limnon cadac, velcaderin Gy autin.
ter C & B, cadatautemfifieripoteft
inC. Eritigitur CHK horizonti pcrpendicularis,iéd ei-
dem pcrpcndicularis‘AD.ErumigiturBCK BAD anguli
interfe zquales, fedipfi BAD angule zqualis eft CIH,
quare & BCHipfi CIH zqualiserit. Producto igiturla-
tere IC trianguli ICH eritexterior angulus zqualis inte-
riori ex oppolito,quod eftabfurdum. nonergo Icadetin
C. Eademautemratione monftrabiturnon cadereinter
CB,cadet ergointer CA,& ideo minor AlipfaIB. Irague
vefehabet Blad BAsita potentiain A ad pondusin I, {ed
maiorem propottionem habet BI adBA,quamIAad AB.
Ergominor potentia requiretur in Bquamin A, & fane
pars IBrefpondet potentiz fuftinentiin A,at1A potentizx’
{uftinentiin B,minor eftautem AlipfalB.ergo nlgio:){ po-
tentiarequiritur in B,quam in A, quod fucrat demon-
ftrandum. -k
Hocitem concludetur,fi portantes ftatura quidem
pares fuerint,fed per planumambu‘lcnt horizontiaccliue
autdecliue. Sienimponduslibere pcddeat, vedtis partil
proportiononmutabiturs; {i aurem libere non pendeat,
is magis laborabit qui inalcenfu praibit, minus vero qui
indefcenfu. 1
Hincquoque Carrucarumratio pendet,quadupli- (
ci manubrio vnica rota vulgo funt in viu, pro vecte enifm.

habentur, cuius fulcimentum ad contaéunyplani & ro-
5
3

F T S ok~ gl e R i PP T—
- e e——— B
¥
| |
|
| |
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tz; potentiz vero ad extremitatem duplicis f:n i
Redugiturenimadidemgenus vedis, In quop A
ter fulcimentum eft & potcntiax‘n. que igitur 'Tatis ey
rit proportio partis vectis quz a centro %ra}zlmspon dus
P(umbulcimentum, ad totum veéem co faci onGs
leuabitur. ; 5 T
: Curautem difficilime hz peraccliue hquzon:i'tgl;s
numpellancur, duplicifit de caufla, tum quia 81;: Aol
centrumadiplum portantem feu pellentemverg o;x sk
¢opars quaa fulcimento ad centrum grauitatis p - (aine
fitmaior, tum etiam quoniamip{umgraue contr
turam furfus pellitur fercurque, Wi ired
: %zrcfe ad hzc qui(giam poffet, Cur Ba‘“:;! r:‘ i
gna ferentes pondera;curuiincedant Dixe m?ui\los 4
quis,ponderis grauitate eos deprimentisid fieri. £
temdupliciitem de canflaid fieri putamus,tum Ca'?ccn-
confiderauimus,tum etiam alia,nempcvt grauitat! i
trum ipfius ponderis quod fuftinent, in perpendic L1
collocent, ne fi excra Ponatur is qui fert a centro © ot
fulcimentum pofito, ad eam partemad quam vergit g
hatur,& pondercip(o opprimatur, e
Eadem de cauffa fir quoque vt ij qui magnaporc
rafiniftro ferunthumero,in dextram partem incline? oL
quiverodextro, contrario modo fe habeant, zquatt*

. ‘ : e, cr-
nim pondus o padte, & grauicatis centrum in 1pfa P
pendiculari collocatur,

Qvastio XXX ot
Cur 4ffurgentes omnesfemori tibiam adacutum angulum c0 i
amus & pectori thoraciue Similiter femur, quod i ff
hzudqudqmm ﬂrgere poterunt? :
Ah Philofophus, forte id fieri, quod zqualitas fic 0

; e ietls
mnine quiegis caufla, reGum vero angulum q:ngu-
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angulum effe, & ftationem facere , nec aliade cauffaftan-
temipfi terrx effe perpendicularem, & ideo caput & pe-
desin eadem linea habere,fedentemverononitem. Tic
autema feflione furreéionem fieri, cum caput &pedesin
vna linea collocantur, quod fane fitcum peétus & crura

acutum cum ipfo feemore angulum faciunt.
Efto enim ftans AB hori-

< zontiIBK perpendicularis, cu-
ius caput A,pedes vero Bfedeat

¢ g modo fitque cius cum capite
Thorax CD, feemur DE, crura

EF, fintque CDE, DEF anguli

re&i, quibus ita conftitutisnon

£ funcin eadem linea caput C&

> .
4 pedes F.Surgereitaque non po-
S5 K | terit fedens , proprerea quod
B v " © partes omnes corporis non fint

horizonti perpendiculares. Ad
hoeautem vt furreio fiat, necefle eft ve fedensrecrahat
quidem pedesin H,& pectoreinclinato acutum cum foe-
more angulum conftituat GDE, quo cafufientincadem
re&alinea, eaquehorizonti perpendiculari caput in G,
& pedesin H, ex cuiusfitusnatura commoda fiet abipfo
fedente furreio, Hac fere, licetalijs ab eo verbis expli~
cata,ipfiuseft Philofophi fententiasqua licet verafi,non
tamen ex propri)s, hoc eft,Mechanicis principijs eft peti-
ta.quod quidlf):m nos facere conabimur.

Dicimusaurem primo, fedentemnon ideo quiefce-
re, vtfentit Ariftoreles , quod rectus angulus quietis fic
caufla, fed proprerea quod eius theracis tum ctiam foe-
morum pondus ab ipfa fede uftineantur ; crura yero &
pedesideo nonlaborent,quod partim {ufpenfa fint, par-

timdolo ipfi innitantur. Quare cum corpus totum n(ca fe
ulti-
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168 In MecuAN. ArR1sT. PROBL. .
{uftineat,nec4 pedibus fuftineatur, ficquies & laﬁ"}t‘}d“
nis alleuatio.Naturaautemideo commodam hominibus
“feffionem facere voluifleinde apparet,quod clunes, qui- .
bus totafuperior pars, & grauiornititur, carnofamfece:
rit,& cetuicalis cuiufdam inftar mollem & facilem Se
nosad quazftionem. ; :
Efto enim ftans AB, cuius caput As
A Thorax AC, feemora CD, crura DBP®
P desvero B, centium vero grauitauslﬂl‘
g R4 ‘; ploThoraceE. Modo {edeat, fitque ¢4
/" putinF, ThoraxFG, feemora GH ¢r¥®

. ck AP HI,pedes I, grauicatis vero cencrum ¥
K. Producaturre@a FG in L, itq¥€
D¢ ¥ horizontiperpendicularis. Centrum e
' go grauitatis K fulcitur pun&"G'thF ; !
B LM puncto L,in quo pofteriores P‘:d""S i

gcdis folo hxrent. efficic autem ﬁdﬂ:
S uosreftosangulos FGH, GHI. B¢
g.‘t““tf‘ dllppﬁtis Ii:ruatis're&gis angulis , ’pon fiet (Urre”
|10f_ &id quidemnonideo quod, vr air Philofopht]
qualitas & re&itudo angulorum quietis fit caufla
proptereaquod centro grauitatis extra pedum faletee

tum confticuto,non habetcentrum ﬁabilenﬂocumcmm

attu furre@ionis hxreat,& fulciacur vnde fic vefifeden”
fub;rahatur(cdqs remoto prohibent’c {edens prot s of
tuat.Modoretrahat quifedeccrura 82 edes p°ﬂﬁtm i
a puncto autem M, horizonti pcrp’enﬁicularis erigact
N.;nt ergo fulcimentumin M, fed adhuc{“rgcrcnon
‘gz:i‘nlt,‘ccntro grauitatisadhuc extralincam MN> 4 ’
iis:dc;:mcrilhtumcﬁ,conf’ci&:uto. Reclinetur aurc?Pi:t
ﬁtquevbniréng)ra,&gu_mﬂxzmo?ca;utum angulum 4;05
Cﬁ’;iﬂipfapcr ; cru;xgxru}-graultatl§centrumvbl P, da
pendiculari NM,fictigicur inde comaorc_
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farrecio,proptereaquodincademlineafadta fint, graui-
¢atis centrum P>& fulcimentumipfam M. Acutumvero
angulumin {urreGione neceflariumefleclare patet, non
autem cfectusipfius efle cauflam, vt videturfenfifle Ari-
ftoteles;nifi dicamus,cauflameile cauflz, fiquidem acutt
qui fiuncangulicentrum & pedes in eadem linea collo-
cant,quicquid tamen fit,nos ideo (urre@ionem fieri dici-
mus , quod immutatis angulis centrum grauitatis fupra
fulcimentum,fulcimento vero fubipfo grauitatis centro
collocetur,& hzceft caufla proxima.‘Hzc nosad Arifto-
telem. Modogquafdamalias quaftiones, necinutilesfed
& easnoniniucundasquoque proponemus.
Primumigitur querimus, Curhominum & cxtero-
rum animalium,quz aliquando ereéto corpore incedunt;
pedesnon quidembreues fint & rotundi, fedlongiores
potius,&in inferiorem partem porreti? [rem cur magis
ad digitos quam ad calcaneum porriganturs
Eftothome animalue quodpiam ftans
AB,cuiuspes CD, pedis pars qu ad digitos
o BC.qugveroad calcaneumBD faemorisver-
el tebra E, centrum vero grauitatisipfiuscor-
% porisF. Primumigitur ftatuendum eft, ho-
minem & cxtera fere animaliaa Natura fa-
&a efle vead anteriora moueantur, & ideoo-
o> muoes fere quod in fenioribus manifefte ap-
®  paret,adanteriora ex ipfa corporis difpofi-
: tionevergant. Iraque dum qui ftat herizon-
ti prorfus eft perpendicularis,grauitatis cenerum Finipfa
perpendiculari conftituitur qua ad mundi centrum 4B,
& i@co corporismoles pondufque tulcicur punéto B. Mo-
do fiit exvertebra E thoracis A E,inclinatio in anterioras
in GE & grauitatiscentrum D dilueturin H,& per H per-

pendiculasis demittatur HI, non erit ** extra pedis ful-
Y cimen-
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cimentum BC. Stabit crgoquiita incllnaru}‘,neg C?;cntf@
fiautemadhuc propendeat magis, flatquein K cadiculi"
grauitatis confticutoin M, ducaturper Mp&:rpf hd s
ris ML, quare quoniam linea ML extrapedis Fﬂ;incbi-
tum cadit, corruet quico pa&toinclinatur neclu £ e
tur. Curigicur natura animalibus que f:rc&.o corpo s 3
bulant, pedes in antcrioraporrectos fecerit , hinc
atet. 19°¢ ! j -
< Hincetiam ceu confe@arium habemus, cut l":;ni;‘
nes fi impellancur,magis ad cafumin pofterioraqua sb
anteriorafintproni, Necnon etiam cur finii@, Vr r, £
qux cztera eiufmodi animalia diutius erecto C°0Prum
ambulare nequeant, nempe deo quod corum COIIP;O 2
molesvaldeinanteriora propendeat, necita Comba bus
vt humanis eucnit corporibus , pedum 1pforum ]
fulciantur.! s g
Quzrercitem haud importune pc,{fumusyc'“l’ﬁl 6
latores non ftent crei, nifiaffidue moueantur? S0 2
facilis. grallz ctenim duobus tantum pun@is folum it
gunt,nec porrecti beneficio,quod ambulantibus GC: ol
vtipoflunt. quamobrem grauitatis cencrum fit °"";n ot
cimentam , & ideo coguntur grallatores afliduo mfits
grauitatis centro fulcimentum {fupponere, quoddu
acafu prohibencur, : i
Poteftautemidquod fulcitur,triplicicer fulcith
peaut P“ﬂaoxaﬂtlinca,aucfuperﬁcic. gam-
%odpun&o fulcitur,nulla reimpedicnte adq i
uis parr&:m cadere poteft, centrum fiquidem, motus:P
um eft,

ue
Quodlinea fulcitur ad duas tantum partes; calqu
OPPpofitas,habet ca

n
fum. fitillud fuperficics, corpuli®
latus conftityeum,

Efto
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Efto horizontis pla«
num ABCD, cuiad re-
&os angulos infiftat fu-
perficies EFGH, fecun-
= dum latus FG, Sitautem
y :/ ipfius fuperficici grauita-
e« s centrum L 4 quo ad
herizontis planum per-
pendicularisdemitcatur IK. Cadetautem inlineam FG,
per propof:38. vndecimi clem.& anguli IKG IKFre&ie-
runt.Iraque fuperficic EFGH circalineam FKGceu cir-
caaxemmota pun&um I peripheriam defcribet LIM, &
fiquidem cadatad partes GD, grauitatis centrum eritvbi
M.Siveroad partes AB,fiet vbi L, Suntautem LKM pii-
@ainre@aLKM,qua quidem communis {ectio eft plani
horizontis,& plani pcrIKLM,tranfcuntis.
Idem quoque decor-
o pore dicimus in latus col-
g locato. Efto enimcubus
LO, cuius grauitatis cen-

7 0 ’ o trum R, latus vero quo ful-

i B e citur, NO, Sienimita col-
N locetur, vtinterna fuperfi-

< cies LNOQ ad reétos an-
' 0 gulos horizonti fit confti-

tuta, demifla perpendicu-
larisd pun&o R,cadetinS;inipfalinea NSO. Cadentci-
gitur corpore fietmotus circalineam NO,centro graui-
tatisinterim peripheriam TR V.defcribente.
Hincanimaduertere licet, Cur prouidiffimaNatu-
ranullianimantium vnicum dederic pedem, fed aut qua-
ternos, aut {zltem binos, & binos quidem ipfos virtute Hi
quaternos, fiquidem in quolibet animantium bipedum
X 2 4 PCdC
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f
: ; pededuo faltem punéta confiderantur,quibusi pfumant-
| fulgitur. :
Jl Py Sint enim humanipedis ve:
‘, ftigia A,B,C,D,in Vtroqucxglt;l'
duo pun&a confiderangur, A /
G,D;illa quidemad digt FOS:P%‘C
autemad calcaneum. ldcm'q“f’: ‘
i que in auium pedibus 'ob(cru?-
t o  tur, exquibus concludimus of
i 2 pedumomnium fulcimentum .
1 fequadruplex. Porro quadrup S
! B dia eo quod tota corporis mi?u s
b : adinferiora vergant,quatuot ' -
" cimenta,caque diftincta, & commode ab inuicem 1¢M”
tacademmer Natura praparauit, Sit

. Eadem quoquein artificialibus confideramus: 3
‘enimvasquodpiam ABE, cuius pesvnicus, ifque r'otun
4 dus 'B.C, grauitatis vero centrum D, yoniam ig““r,n: !
; pedisipfiusperipheria,infinica puncta intelligantt> fi'ct
U ‘quodammodo poteftvasipfum infinitis fere pun&:_s,lnc:'
| pesvnicus ﬁt,fuﬁinctl-N‘; ;
nulla autem corpord “t{u-
cialia quaruor pedib® -
ftinentur, vemen{z qu*e?
nonnulla etiam trib“;; o
tripodes, quinomena gu'-'
pedum numero fortin?
Sit enim triangulum £5 7
cuius centrumgrauitat’s 5
Nitacur autem cribus Pu‘;.

&is I, K, L, {tabic igitur-

snonftabit, duta enim 1K fipuh”

. S &
tur, conftituto grauitatis «centr
¢

autem duobys tantum
&is tancum IK innita

Xxtra
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extra fulcimentum IK,verget cedens verfus partes, L, Si
auteminnitatur punctis IL,cadetad partesK.Sivero ipfis
KL,cadetad partes LEx quibus apparet, inanimata cot-
pora aut vnico pede plurium virtutemhabente , autfal®
tem tribus au,vt fuftineanturindigere.

Hinc etiam patet,cur(cncs,imbccillcs,curui, &pe-
dibus capti,baculibaculorumue fulcimento egeant, ete-
nim cum hi debiles fint,8& inanterierem partem magno-
pere propendeant;ne grauitatis centrum extra fulcimen-
tum fiat, baculo vel baculis indigent, quibus centrum i-
pfum fulciarur.

Carerum cur duplici genu ingeniculati difficile in
eofitu permaneant,ea caufla eft,quodgrauitatis centrum
in thorace conftitutum , duobus genibus fulciatur, eof-
que premat. quz quidem genua co quod natura aptana-
tanon fint,veluri pedes, ad fuftinendam corporis molem
laborant,idque co magis,quod cumoffca fint, cutem in-
ter offium & planiduritiem conftitutam , accidic ar&ari,
& ideo dolorem & moleftiamingeniculatisfacere.

Siautem vnico tantum genu quifpiam nitatur, dif-
ficultatem fentict longe minorem. Triplici enim fulci-

c mento eo cafu ingeniculatus
- B fulcitur. Sitenimingenicula-
Q O tus ABCDE, cuius grauitatis
_ centrum F. dextrum veroge-
nu,cuinititur D, finiftrum ve-
ro,quod eleuatur B. Tribus ergo fulcimen tisingenicula-
tusvediximus,futinetur, C DE. Dinidituriraque pondus
in tres partes, & ideo fingula minus fatigantur. Magis ta-
menlaborat pun&um D,vtpoteillud,cui ad perpendicu-
lum F grawitatiscen truminnicitar. .
Viique illud quoque mirabile eft,Aues dormientes

vhico tamumpcdc tulciriyée quod magis mirum cﬂ:‘, dor-
e 3 mientes
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| mientes poffe;quod vel ipfis vigilantibus cft difficile.Cur
id Natura docente faciant, eam puto efle cauffam,quo
. dum dormiunt, caputfiniltre alz, vt naturali calore 1
i | uencur,fupponunt,quaprepterad eam partem declinan*
tes,vtinterim zquilibrium facianc, pedem fublcuanf:,&
{ eo cafuceuinutilemretrahuncatque {ufpendunt:addltft
j itemalia caufla;nempe ve pedemipfum dormientes natt-
uo calore confoueant.
Quaritur etlam,Curij qui inclinantur , veré quai”
piam i {olo fuftollant,alterum crurium ad anteriora, 8¢
peverfus manumipfam,quam porrigunt,extendant?
Efto enim quifpiam AP
cuius crura BC, BD, grauirat's
centrumE,velicautem quippia™
afolotollere quod fivin F.HEPC™"
pendicularis, qua per grapxtatgs -
centtum GEH., Dum igntura
anteriora inclinagur,centrt™ 2°
mouet d Perpendiculari,quamc‘
obremdocente Natura, orus B
ad centrum ipfum fulcicndu:‘n:
' r
fuftollen fiam porrigitu:dantcnora, hoceft, vcrfus. ;
| HlllllS' quoque fpeculationis eft inueftigare Cur
i quadrupedia dumgradiuntur, pedes diametralicet 0
i ucantl.Cullus reiverba fecitipfe quoque Philofophts lib.
i gﬁ::[lirgihumincefru cap.z2.Nos au?cm ad maiorem : er
i cm i . 5 S . a-
i “nicis demonéglﬁ?;ﬁfephyﬁc‘s principijs fecic, mec?
| drupeﬂ‘{;;‘igf;gl;‘a;o parallclz AB,CD,in quibus 4%
i pofteriores. junoar, ’D’q"OFUmEF,anrcriorcs,BD ve
il S lungantur BDEF, eritque EBDF parallclo-

grammumaltera paree longius, cuius diametri ducan:;;r
ED>

b4
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ED, BF, fecantesfefein G, vbi& grauitatis
A & centrum. Motoigiturpofteriori finiftro pe-
Il L de BinK, fianteriorem E, eodem'tempore
g mouerctin Ltancibusinterim DF, ceu ful-
cimentis,centrum G extra fulcimentafieret
ad partes BE. Caderetigicurad parces BE. Si
autem eodem temporemoucret dextros co-
3 » dem pacto centrumextra fulcimenta pofi-
tum caderet ad partes ipfas DF.  Siautem
moto pedeBinK, & eodem tempore Finl,
& DinH,E,in I, centrumericindiametris HI, KL, hoc
eft,vbi M,fultum quidcm\ab ipfis pedibus K,L,H,l. Hoc
igitur pado transfercur viciflim cum grauitatis centro fi-
mul cranslacis fulcimentis fefe diametralicer refponden-
tibus;quod vtique demonftrandum fuerat.
~ Sane&bipediaquoquealternatim gradiendo gra-
unitatis cencrumtransferunt. Dum enim dextrum cruse-
leuatur,cencrum finiftro fulcitur,& econtra. :
Naturaliaifthacfunt; inartificialibus autem quaeri
pofiet, Cur Archite@i, Arcium muros non ad perpendi-
culum cre&os,fed introrfum inclinates conftituant?
Vtique hoc faciunt,veminus

5 »
1 fint ad ruinamproni. Eftocnim
murus ad interlorem partem ver-
Py I 4 gensABCD, Cuius grauitatis cen-
{ trum E bafis BC erigatur a puncto
% B horizontiperpendicularis BF,&

ad eundem a centro grauitatis E

Failnrey demittacur EM, cum BE iungatur.
Poft hac a punéto BG angulum.

cum lineahorizontis BK faciensre&o maiorem. Itaque
murus hoc pado conftitutus ad interiorem parrem {uo

pondere vergit,cadereautemnonpoteft, vel quod viuv®
-
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' rupi, cuiforte hxrer, fulciatur, vel ﬁml&iﬂsi ;:l:ur. Se
i ' ftratesfperones & contrafortes appellant, o Ealbe
| nec in anteriora corruec, quandoquidem rull et
l rus;necefleeft vegrauitatis centrum fecumtra :a o 1%
pendiculari BF,& demum in cam qua ‘{ltra pe };um i3
larem et BG,factanempe circaB,cen circacent e
| ucrfione. . Moueaturautem & ex (cmidlamctl‘%G L.
l troBportio circuli defcribatur EH, qua fecet s
&BFinI; EtquiaEM femidiametro BK perpen lzﬁ,
per Bycentrumnon eranfit, erit EMipfa BK, hocEritig"‘
breuior. Abfcindaturex BLipiEM qu_lahs LB. e
tur punétum Linfrapun@um Lhoceft,ipfol, muzorru 2t
tro propius. Necefleigiturericad hoc ve m‘umsaliqua"’ ‘
centrum grauitatis E facta circa B, congcrholl% I remo-
dofieriin I,vt demum transferri poffitin H, fe i
tius et 4 mundi centro ipfis E, L, afcendet xguur.g W
contrafuinaturam exEin I,at hoc eﬂimpo[ﬁbllc' q
fueratdemonftrandum, $ o i
Exhis ij(dcmprincipijs alia foluitar quaftio » 2lia
{cilicee Camfpanaria turris qua Pifis vifitur, nec ‘FD’me
Bononiz in foro prope Afellorum tyrrim , quam a » s
olim Carifendorum familia exftru@am, Carifendam A
cant, cuius meminit & Dantes Pocra fummusin (““ndct
meedia. Propcndctautcmhxcinlatus,&itaprG{P‘;n 5
veperpendicularis, quz 2 fummo inclinacz parrl;‘ 4.1
lum demim’tur,longc cadatabipfa,cui nititur,ba l’qno 7
fane mirabile videtur, muros nempe, in ruinam pro
fuinamnon facere. A s
Efto enim turris ABCD, bafi fulca BG,h"_”Z?S -
Planum BCF latera AB, DC, centrum vero grauitat W
tiusmolis E. Propendeacautem ad partes DCex :‘it:fu ar
CF. Itaautem conftitutainclligatur ve perpen o
tisab A,in planum horiz ontis demifla per grauitatt pert
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trum E extrabafim BC, non cadat,
cadatautemin C. Quoniamigitur
ABCD molesper E grauitatis cen-
trum diuidicur,in partesfecatur -
queponderantes, fed & centrumo
graui:atis extra fulcimentum nen
cadit, quarenecpars ACD, trahet
partem ABC, nec centrum extra
fulcimentum poficum locum petet
centro mundiviciniorem. Curigitur Carifenda ftet,8 e-
gregia illa turris campanaria quz Pifis prope {ummum
Templum marinoribus praclare exftruéta videtur, licet
ruinam minentur,ftentzternum,neccadant, €x his'qua
confiderauimus,liquido patct.

N T L s T e

n

pol

Qvaestio XXXI-

Cuy facilins moneatur commotum quam manens, veluti cuyris
Commotos citiusagitant , quam moneri imi[;imtt.r.?
iy  Hoc queritur.

Roblema hoceft mere Phyficum; verumtamen quo-
niamad localem motum pertinet, de quoipfe quoque
Mechanicusagit, Hifce quaftionibus contemplatio hac
interferitur. Soluirautem Ariftotelesinquiens, id fortaf-
fe ea de caufla fieri,quod difficillimumic pondusmouc-
re,quod in contrarium mouctyr. Demit enim quippiam
demotoris potentiarefiftens, licet mouensipfo moto fit
longe potentiusatque velocius. necefle enim effeid rar-
dius moueri quod repellicur. Hae verba licerdeeapo-
tentia dicta videantur , qua rem motam in contrariam,
partem repellic , nihilominus illi quoque aptantur qu®
rem immobilema principiomouere cona tur.eft enimc-
fittentia rei qua a ftatu ad motameran sfercur ceuquida
con-
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i R mo-
)’ contrariusmotus. Contraautemacciditilli quirem mo-
!

T : ipforet
tam mouetinip(o motu: eocnim cafumouensabip .7

i motumagnopereiubiatur, cooperatur enim motus m %

: riinipfamrem motamoperanti. Auget aut?m\rcs x‘:‘;en_
quodammodo mouentis potentiam.quod enima mo
| i 1 i i ouetur.
‘ te pateretur,ex (eipfaagitres quz m T bo b
num AB, cui moles qua:
dam infiftat, CD. Mo li-
potentia quadam 3PP n
ceturvbi E,qua m°la_ni '
: anteriora propellat ot
eft,verfusB. Primumigicur,quoniam a quiete admo im-
: ficeranficas,refiftic (ua quicte corpus grauc, potcnma:ucri
| pellenti, fuperata demum refiftentia moles qu& MO e
ecepit,fercurin F & mouetur, quare potentiaqu¥ap 5
cipio refiftentiam rei non mora fuperauerat, P":“':n o
y rem motam pergensfacilius pellic : Duo enim :funt‘l“uo
it dammodo motores,mouens videlicetipfe, & mot# qam
b fesmotamouctur. facilius ergo pelletur ex Fin G zu;in
b exDinF,&ex Gin B,quamexl‘jx?n G, & comotus 2
R progreflu facilior atquein ipfa velocitate velociof? 4°
magisinipfamotione mouetur, 1limd>
‘Hincfoluiturea quaftioapud Phyficos difficil it
Cur nempe in metu natural; velocitas vique 3"3°a;ﬂ,-;
’(‘:tenim ibi Naturamoucns eﬂ-, atqllc CadClnjn{cParad~us,
‘ Aremota,vrgetigituraffidue,a principio quidem taf {' i
il pofthzcautem eaquam diximus,de cau{g-quuc &v q;i
\ Yelocius. Motus ergofitin motu,quimotus cum {c"?P fm
il motore, 8 motu ipfo augeatur, crefcit ex progrefluin ol
Hif menfum, Certe cauflam velocitatis aucta cam effle:q"
fli Potentiamouens rem moramin motuipfo mouc‘"’"cr?;
v arbxtror,inﬁcias ibit.acquirit enim corpus m°“£rgﬁ
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derofiratem quandamaceidentalem, qua cum exmotu
perinde augcatur,ipfum motum faciliorem, coque velo-
ciorem facit. Difputat hxzcdz Simplicius lib.7.Phyfic.c.
1. Ariftotelis de Naturalibros exponens.

QVAESTIO XXXIL

Queritur bic,Cur eaque projeiuntur, ceffent
alatione?

Ogitidem problema eft mere Phyficum. Adquod ez
pertinent quz 4 Philofopho tra&antur libro Natu.
ralium 8.8 lib.1. de Ceelo. Tresautemaffert fubdubitan-
do rationes, An quiaimpellens definit potentia, vel pro-
pterretractionem, vel propeer reiproieéta inclinationé,
quando eavalentior fuerit quam proijcientis vires?
Quicquiddicat Philofophus, id vtique exploratif-
fimum eft. Proiccaideo a motu ceffare,, proptereaquod
impreflio,cuiusimpetu & virtute feruntur, non fit proic-
&us quidem naturalis, fed mere accidentalis & violenta,
acnullumaccidentale & violentumquodque, nonnatu-
raleefbperpetuumeft. Ceflat ergo accidentalis illaim-
preffio , caque paullatim ccflante proiecti motus clan-
guclcit,doncc quictem prorfus adipifcatur. Illud quoque
notamus,quod a multis vidimus non obferuatum,nempe
violentum motum violentia prazualente non difterre a
naturali,& ideo tardioremeffca principio pofthac), in i-
pfomotu fierivelociorem, remitcente demum paullatim
impreffa violentia,tardiorem,donecimpetus,& cum im-
etumotus cuanefcat, & resipfa motaquictem adipifca-
tur. Vade etiam experientia docemur ,idtumex proicétis
violentius fieti,fi fiac paullo remotior 4 principio, & tunc
demum effeinnocentiffimum,cumibi gl: , vbi pmic&um

exmotu pleneacquifico, fummam adeptum eftvelocita-
¥ tem
2 o
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l:' tem.Hinevidemus,vel pucrosiplos, docente Natura c
! nuces,velaliud quippiam , parietiallifum ﬁ-angch cona~
| tur,a paricte moderato aliquo fpatio recedere. Si al{gm
i eosintetroges,curid facianr,rc(pondcbunt,VFllldc,‘, ue

valentius flatatque efficacius. Eleganter ex Simplich &
| Alexandri Aphrodifienfis dodtrina, qua lucidiflima €it
| quzftionem hancin {ua Paraphrafi explicat Picolomi®
neus.

e

Qvaestro XXXIIL

Dubitatur,Cur proiecta moneantur , licet impellens aprote 2 "fi 1
paretursvelvt veybis Philofophi vtar , Cur quippiam no? ik
v Mliaremfibifertur lationem impalfore alrogusn
, J nonconfequente? o
Oluir,inquiens,an videlicet, quoniam primum, xdcm;
impellens ipfe,id efficit vealterum , nempe proic o
%p(umim{lcllat, ilud vere (hoc eft proicétum) aleerum |
impellat,hoceft, a¢remipfum mediumue, quod aprole:
Gorepelletur. Ceflare aurem motum, cumres €0 d‘?u;;
nit, vemotuscidema proijciente impreflus, not Do
ampliusrem proieftam moucre, & itidem rem ipfam, A%
remvidelicetnon poffit amplius repellere. Vel eriafh
quandeipfius lagi grauitasnutu fuo declinat magis quart
impellentisinante fic potentia. Veique res perfc fatls d?-'
ra.ctenim motusimpreflus accidentalis cﬂ:,qlwd veie %
tioniviolentz rcﬁﬂitprincipium,namrale, &ab ipiom"'
roinfeparabile, vincente igitur quod natura cﬁ,P““_”a'
tmremictitur quod exaccidenti eft , & indcproiqal fit
?c.l'les.Ef_}autcm &hoc quoqueProblema pure phyict™
fuperiori,de quo immediate cgimus, perquam familia: .
X, quamobrem ex ijfdem proxfus foluitur )

rincipijs.
principijs. e
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Qvastio XXXIV.

Cur neque parnamiltum,neg, magna wimis longe prosjci queunt
Jed, proportiammquandam habere oportet proieéia ipfaad
eins vires qui proyeit?

PVlchrc dubitationem diluitinquiens, Anquianecel-

fe eft quod proijcitur, & impellitur contranitieivnde
impellitur.Quodautem magnitudine{uanihil cedit, aut
imbecillitate nihil contraniticur » non efficit proiectioné
neque impulfionem.quodenim multoimpellentis exce-
ditvires,haudquaquam cedit. Quod vero cltmulto im.
becillius,nihil conranititur , & impreffionem nonfufci-
pit.Aliam quoque adiungit rationem,videlicet, Taptum
ferriid quod fertur quantum a€ris mouerit ad profunda
(hoceft,ad campartem acris remotiorem,ad quam fer-
tur)etenim proic&tuma principio dum fertur aérem pel-
lit, non pellicautem finihil mouetur, Accidit igiturve

concludit Philofaphus,pteic&ai&ha:c.cqntrari jsexcaus |

{is minus mouggi. quodcnimva.ldc paruﬁmcﬂm' ilmo-
uetimbecillitate fua impediente. quod vero valdema-
gnum eft,ex contraria caufla nihil mouet , nempe quod

obmagnitudinem fuam nihil moucatur. Vnde fit pro- -

portioncmintcr proiettum & proiicicntcm efle inprimis
admotum,neceilariam. Hzceadem praclarein fuaPa-
raphrafi explicat Picolomineus.

Huicios,de proiectis quaftionihac addimus.

Cur proieéa co:pora non fibimet ip{is fecundums
partes zquegrauia,fi fucrintirregularis figurzinipfo mo-
tu,fecundum grauiorem partem antror(us inuiolento, &
deorfuminnaturaliferancur; & dum in latione conuer-
tunctur,fonitum edant. '

Eftopila ABCD, cuius centrum E concinnatacx

difpari materia leui,nempe BCD, & graui ABD.non ¢rgo
Z 3 erit
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eritcentrii grauitatis & cen-
o m  trummolis,ficautemgrauiea”
L tis centrumF. Defcendat €or”
pus prohibente remoto PC‘-'
< ®  re@amAG. Ecquoniam gra
uiora deorfum tendunt ma:
gis, fid principi_nmotflsﬂf?o
uior pars fuerit fupra in 1P
< defcenfu conuerteturp? ."f 2
ficum non feruabit dO“CC.(:,
petior pars €a quU¥ g'“u& 4
deorfum fiat, vt videre & Az
pilaHIK,cuius centrum et G. pars grauior HIK. ! a{u,-.
temeadem pila, laterali motu violenter feratsr o
N,ad eam quoque partem conuertetur pars grauiof: . -
&o enim molis feu magnitudinis centro vbi L» 5‘:3‘"9
}?rs fietin MNO squzcunqueigicur funt corporatta co-
ficuca, vtin illisnonfitidem molis &z grauitatis cencrum
inipfalatione conuertentur, & corum pars grauior an-
trorfusfiet. Sonfrus porro inipfomotueditiea cﬁcauf[?'
9“°di"eg“larc corpusa principioincipit conuertis &ia
ipfaconuerfione dumfertur aérem verberat,8¢ab coder?
) vicifimreuerberatur, ex quarcuerberationefit corporis
rotatio dum fertur , & ipfe fonitus, quem Grzci palzav
Rheezumappellant. b
Adhancquoquefpeculationem pertinet, C¥* fapi-
desad fuperficiem aqua proiedi non ftatim demerga™
tur,fed aliquot vicibus aquzfuperficiemradentes absH!
i demrefiliant. : .
K Efto aquz fuperficies AB, lapis proicétus C,tanger®
i aqufuperficiemin D, & inderefiliens in E,moxiter™
candem tal‘:fens inF,& refiliensin G,donecvioléto M

tuceflante demergatur, Vtiquelapisc,proicausm1.)’
niff

o
R

e

S i

- (=
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nifi medio denfiori, aqua vi-

<y delicet, repelleretur, pene-
AG"'~., E“ & traretper Dp,in H. At eg refi-
2 P ftente, & adhucvigente im-

“X petu , fertur in Eadangulos

fere pares. Dicoautem fere,

fiquidem maioreft ADC ipfo EDF, propterea quod vis
non fit eadem,fed minor eaqu ex D pellitin E. Durante
igiturimpetu quo pellicurantrorfum, fiuntipfz refilitio-
nes,& eo ceflante,refilitiones ceflant, 8 lapis fuapte gra-

-uitate demergitur.

Huc quoque fpecat, Cur pila luforia in horizontis
Planum proie&aad pares refiliat, angulosnemperectos?
; Efto horizontis planum
d AB, in quod 4 punéto Cper
lineamperpendicularem CE
cadatproijciaturue pila DE,
cuius grauitatis centrum F.
Tangit autem planum inpi-
&okE. Perpendicularis ergo
B EC,circulum DE percentrd
fecat,hoceft, inpartes zqua-

a les & xqueponderantes, fed

.dum pila cadit proijciturue,

agitinplanumhorizoentis, vbi E, & ineodem punétore.
petitur,quare cum cadens & agens diuidaturin partes -
quales & queponderantes & itemrepatiens & refiliens
dinidacuritemin partes zquales & xqueponderantes,ita
refilicrepatiendo, vti egeratin cadendo,hoceft,ad angu-
los pares;quod fucsat demonftrandum. Modo fit plani
aliquoditaad horizonteminclinatum, vt GH, & in illud
cadat proijciaturue eadem pila. Dico eamab codemin-
clinato plano ad paresangulosrefilire,non tamen f‘%‘??'
ti-
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Vtique pilacadens, planum nontanget in E. effer cnim
GH,vbi'AB, Tangatautemin I, & a centro Fad contiit®
gentiz punéum Lrea ducatur FI. Ericigicur FI (prop-
18.1ib-z-elem.)ipfi GH plano perpendicularis. Ducatut
itemperl,ipfi EC,parallela IK, {ecans pilz circumferen-
tammnK.  Agitergo & repatitur pila in punéto Inon&:
qualiterinaequales.ctenim func partes KDLEL, & IK,e0
quodIK fecet circulumnon per centrum .répcﬂitur.cl‘go
inrepatiendo non xqualiter,fed iuxta inzqualitatem €3°
rundem partium. - Ducatur autemrecta in circulo LTZ*
qualisipfi IK.Eritigitur LEL,zqualis 1, & tota KDLIZ-
qualistoti IKDL, Veigituractio eft per defcenfum inXt2
retam Klita eft repaflio perafcenfum ex IL.Dicoauté®
angulos KIH,LIG efle zquales & fingulosrecto minores
Connedantur FL,FK.Quoniam igitur IK portio zqualis
fi?ig((’ir;‘iom&?lh’& redaLlzqualisredtz IK,& LF ﬁqua'

: K, & Fl communis, trian uale €
triangulo 1Fx.Quare & angulufs%%tt{?&iitig%lo FIx,
fcd GIF, HIF reétifunt, ergorefidui LIG, xIH aquales
&‘:{:&‘;;cslf:?mpamri, & recto minores; quod fuerat ‘3‘
~ Hinc colligimus,quo magis planum ab = uidiftat
tia bornzonps rcce}l;n‘t,eo pilagm 1Pn €o proie&ﬁn in par-
tesinzqualiores dinidi & ad minores ipfi plano angulos
reﬁl’lrc- Nihilautemrefere,verum plagulg, in quﬂd pils
cadxt,ad horizontem fitinclinatum,vel codem hotizo?%
:l;lul::l«lillﬁantﬁpilanoq adpcrpcndiculgs, fediuxta ali{«tql::

tiogn ﬁm‘ml ud projjciatur. Hacfane ita ex demot I
i ae eri gﬁcnduntu_r. Veruntamen quoniam prot¢ .
mns‘g:.;crlahs cﬂ, &ldgoncczqualis, necaquepol F'
litangur;svg{mmt?te rchltgns,non ad pares ex amuflt £€ 1-‘
mite i e‘flmlno.r’cs.allquantulum in refilitione » 1€
entenimirtumyviinipfarcactione. Ec fanefierin®®
poteth
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poteft , pilam 4 plano refilientem eo peruenire vnde 4
principio difceflerat; Id enim fi daretur, zterna quoque
pilzipfius darcturrefilitio, & paullatim vi & impeture-
mittente perparuainteruallamotus eflet, donecres qu
mouebatur,omnino quiefcat.

Qvastio XXXV.

Querit hoc vitimo Problemate Ariftoreles,Cur eaquein vorti-
cofis feruntur aquis,admedium tandem agan-
tur omnial :

Ribus rationibus foluit;quarum prima eft: Quicquid
A& ferrur,magnitudinem habet, cuius extrema in duo-
busfuntcircu'is,hoc in minori,illud in maiori. Etquo-
niammaiorvelocior eft,magnitudo media, non xquali-
ter fereur,‘ed 2 maiori quidem pellitur, a minorivero re-
trahitur,vnde transuerfus fit magnitudinis motus , & ipfa
magnitudo ad interiorem propellitur circulum, itaque
ecodem pa&o, ¢ maioriin minorem propulfa in centrum.
tantum fercur, & ibi quiefcit. : 3
Eftovortex AB,cuiuscen-

trum C, magnitudo qua fer-

: tur AD, maior circulus AFB,

» minor DHEG. Velocitasigi-
tur in A maior eft velocitate

RS quz in D, magnitudinis ergo

extremum A, velocius rapitur
in A quam eiufdem extremum
inferius D,in D. Velocitas igi-
Y turmaioriscirculi pellit Aver-
{us F.tarditas verominoriscit-
culiDretrahitad partes G. conuertituritaque magnitu-
dointerpellentem & retrahentem circulum, donec ex-
Aa tremi-

B
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tremitas A incirculo minorifueritybi H, D vero Vb' L&
” itadeinceps eademratione ybi K‘L; donc_c Pa,u“mm fc-
i raturincentrum C,fatto nempe a maioriin minorem cis-
i culumtranficu. o

" Secunda ratioita habet, quia quod fertur, fimili fe
habetmodoad omnes circulos proprer centrum, hocefts
in quouis circulo,qui circaidem centrum fercur. Omnes
autem circulimouentur, centrumvero ftat, necefleefta
motutandemid quod moucturad quietis locum,hocelty
Incentrumipfum peruenire.

Tertia,quoniam circulorum,qui in vorticibus flunt
velocicas, & ideoimpetus non eft 2qualis, fed femper €-
terioreftinteriore velocior & violentior, £qualisautemn

fmperinmota magnicudine, grauitas , diucrﬁmodc. :
haberad circulos, 4 quibusmouctur, & idco modo vin-
cltur,modovincit:vincitur autema velocioribus circulis
F{l{‘ut autem tardiores. Iraque quoniam fua grauitatere:
e e ot o
remreijcicur,hoeeft, interiorem , & fic deinceps
onectandem centrum ipfumnancifcacur,in quonccit:
perans,necfuperaca quiefcir, ; ;
£ Hz {untrationes,licet obfcuriflime propoﬁtz:‘,l"f'
us,vediximus, veicur Ariftoteles. acutz {anc ille quid®
attamen haudquaquam viero admittenda.
~ Primocnim falfum videtur, quod afferit, vorticss
circulosefle,& circaidem centrum fieriatque rotari-op”
T&enim potius funt, quz ab exterior arte remotior¢q’
incipientes {piraliter circumuolutz, acf intimam tandem
partem, qua media eft & centri vices gerit, deueniunt:
qua VeriFatc cognita, omnis prorfus difficulcas collittt
‘ UM enim ea qua feruntur, ab aqua ferantur, aquavero
eraturfpiralicer, caquoque fpiraliter ferri, eft BCC.‘[rm"
riume
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rium. Hzcautem clariora erunt fi quo pacto vortices
fiant, quifxiam confiderauerit.
| Efto fluminis cuiufpiam curua
cademque profunda ripa ABCD.
Aquz vero moles rapida EFDC,
quz quidem eo quod magne impe-
tu de?eraturin G, ripx ipfiusnacurd
fequens turbinatim circumuoluitur,
egrefla autem extralocum feuripam
Brotationis principium {ecundans,
in {eipfam f{piraliter contorquetur,
& vorticenm efficit GHFIK, cuius
quidem centrum eft vbiK.
Aliaquoquedecaufla, exquiefcentenimirum, &
motaaqua fiunt{pirx vorticesue. Efto enim fluminisripa
o ABC, finum efficiens, quiaquamex
ripz ipfius obie@u contineat quie-
fcentem,Curfus vero fluminisliber&
re&us,ficinterlineas AC,DE. Itaque
dumaqua ACrapide ferturad partes
A, quicfcentem ABC iuxta lineam,
CA lateraliterpropellit, & eiusqui-
dem partem quam tangit, fecumra-
pitputa exFin G, Delaraigituraqua
& currente ex F verfus G quielcens
: lateraliter eidem fefe aliqualiter op-
ponit,& currentemrepellitex Gin H. Ceeptoitaq; fpirali
motuaqua circumuoluitur fecundum lineam GHK, do-

accperueniatad centrum Lybi circumuolute aqua pat- —+
tes {efeinuicem tangunt. Porro vorticesifti {pirzue,quod &5
nosperPadum, Abduam, & magna fluminanauigantes = |

obferyauimus,non eodem permanentloco, fed rapientis
aqua motum{ecundantes, paullatim in currentem aqua
Aa 2 delati .
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188 In MecuaN.ArisT.PROBL. <
delatieuanefcunt, fiunt etiam einfcemodivortices l}g:;
tis quidem valde formidabiles ctiam inmari, dequi
Poétalibro Ancidos primo. »
<o~ aftillam ter fluctusibidem
Torquet agens circums e mfidm vorat mqﬂ.pre mrtf’f i;)us
Sed &idemquoquedevorticibus,quiin Aumini
fiuntlibro 7.
‘ <= huncinter flunio Tiberinns amen?
Vorticibus rapidss, & multa flanus arena
Inmare prorumpit. :
Fiune autcmpin ma[x]'i partim occultis de caaflis, Part!::
ctiam ex violentia aquarum fibi inuicem obui:m'tlumua=
gitatione, Sed nos hifce explicatis commodcadeaq
dixerat Ariftoteles,reuertemur. ni
Dicimusigitur, primam eiusrationem 11au_dm1tgos
Videri ponderis,fiquidemnon per circulosactu diftin
aqua circumfertur,fed ipfametf{uamoletota fimul. s
s A - Eftocnimvortex {"B ,ecccr
ius centrum C, femidiamM®™
CA,fiataurem rotatio ;.otl.sls,,
/ quz CA ad partes D, 11 'ld S
I | ¥ autem A C,ficcorpus ath‘PAE,
: <« qua rotatione circumlatt DB
iz / inter circulos maiorem AV
minoremEFG. vcloCﬁuS“quﬁz
mouetur ADB,ipfo EFGs F“(llus
ergo fertur pars (upcri‘?‘;f i
bi ; corporis vbi A, quam 11 ‘Z’ o
VDIiE, AtidnecA repellit,;necE retrahit, fiquidem €0 er-
i tle?or_e quo A permeauiccirculi ADB,codem & Epe
if cwrrit circulum EF G.Itaq; A reuerfoin A & E, P““&um
| rcucrmmerizin E, nulla fa&a corporis E quoad ficur>
« mutatione quod voluit Ariftoteles. Aa

| q
B
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{ EXERCITATIONES. 189
B Adfecundam verodicimus, non ideo quod omnes
" circulizqualiter circa centrumferantur, nifialia quapia
extranea vis interceflerit, quz ca ab exterioribus circulis
pellens agatinmedium,

Tertia quoqueratio la-
borarcvidetur.

Efto enim vortex AB,
cuius centrum C, fit autem
corpus aliquod E, cuius na-
turaaptaficrotationialiqua-
tenusrefiftere, Quoniami-
gitur eius refiftentia aliqua-
tulum ab aqua rapiente fu-
peraturinipfarotatione,par-
timaqugimpetum fequetur,
partim {uaptenatura retardabitur.  Quamobremaqua
quzeftin A, translatain H, corpusipfumnon eritinH,
fedin G. Tardiusigitur corpus quamaquaipfa, rotatio-
nem complebit, non tamen propterea, nifialia quapiam
adfic caufla,ferecur inmedium.

Caterum horum vorticum effedtum & cauffamob-
feruare licet, fi vafe quopiam aqua pleno aquam ipfam |
baculomanuue circulariteragitauerimus, fiet enim vor- |
tex,& fi quippiam quod leue fit, inaquam motam proie-
cerimus,ea quam diximus de cauffain motum ip{um, hoc
eft,vorticis{pirzue,centrum ferecrur.

Hacnos,vevera proponimus,& fortafle decipimur. |
Certe Philofopho tantz auctoritatis contradicere, ma- st
gnavideturaudaciax,aut potius infaniz. Quicquid ra- ( 4

men fit,pro pulcherrimaveritate laborafle, 4 parte o |

aliqua laudis non fuerit prorfus, vt
arbitror,alienum. 1

A2 % APPEN-

AT
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190 In MecHAN. AR1sT. PrROBL.
APPENDIX

Oduminueniendarum duarem mediarum prQPorf
uonalium non tantum vtilem efle,{ed prorfus necel-
farium,illinorunt, quiin Mechanicis difciplinis velpart
tuerint verfati.Nulla enim alia ratio eft,qua corpore¢ ma-
. gnitudines feruata figura & fimilicudine augel‘lPl’°P°r;
tionaliterimminuiue poffint. Quamobrem fadtum €X 4
in hisinueniendis tum vetuftiffimo tum etiam inferiot! &
uo,clariffimiVirimagnoperelaborauerine. Plato etcnimy
Eudoxus (cuius modum repudiauicEutocius) Heron :
lexandrinus , Philon Byzantius, Apollonius, Cl“"ﬂ‘xn_
Geometra, Diocles, Pappus, Sporus, Menzchmus» Nl;-
chycasTarcntinus,Platonixqualh:EratoﬁhcneS:A& 2
comedesad hasinueniendas varias rationesexcogitar”
quorumomnium modos, & inftrumenta , demon{tratio”
nefq; diligentiffime collegit,& inillos Cémentatios oo
iccitidemmet Eutocius,quos clegantiffimosin Archim®”
e dislibros de Spharra & Cylindro (bripﬁt.Nosaucchs‘_"
muibusaccurate perfpectis,& diligentiflime ponderatt®
inuenimus eos fere omnes tentando negotium abfolue-
re,quod (anelaboriofum valde eft &operantibus Pcrmo’;
leftum. Iraque cum modum praximue inucniﬁ%mqs’{c ¢
quaisquioperatur tutiffime & facillime ad qllxﬁt.lﬂp {s
medias manuducitur,hunc pulcherrimz huius facul.tat-l‘
- ftudiofisinuidere nefariumiudicauimus. Quod /i quilpi2
dixerir, Balliftarum, Catapultarum , Scorpionum> &
terarum eiufcemodi Machinarum vfum, olim 3Pud il
defiyfTe,& ideoProblema hoc videri {upcruacancum’R?
pondemus,nulla alia ratione zneorum tormentordm P+
lasaugeriimminuiue feruaca ponderis ratione pof,rc’ ol
numeraque effe,qua vt rite perficiantur, hzc penitu$ S

digentfpeculatione. Nos rem Mechanicis veilem, M¢*
cwnlclf

e

==
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; EXERCITATIONES. 191
chanicis noftris Exercitationibus anne&ere , haud im-
portunum judicauimus.  Sed tempus eft, vehis breuiter
prafatis,ad remipfam explicanda commode accedamus.

Datis duabus proportionalibus prima, & quarta duas iner eas
medias in continua proportione inuenire.

ESto primadatarum AB,quartaBC,inter quas fecunda

& tertiam opertetinuenire.s Ducatur re&aDE, cuia
punéto F,vtcunquefumptro, perpendicularis demittatur
EG,Tumab Fverfus D duplicetur quarta BC,firque FH,
deinde ab H ipfi FG parallela demittatur Hl, &abHF
ablcindatur HK, ipfius BC quartz medictati xqualis.
Pofthac punéo K fpatio autem medietati, primx data-
ramzquali, inlinea HI notecur punétum L, & ipi HL
fiatzqualis FM, & KM iungatur. His ita conftitutis pare-
s (qufumfchcda regulaue quepiam NO, in cuius late-
reaccipiatur OP, zqualis medietati prima datarumfeu
ipiKL. Tumregulz latus apteturpunéto L, extremum
veroO,feratur aflidue per re@amEK,verfus K;nunquam

interim
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192 In MeEcuAN. Ar1sT, ProBL.

interim regulz latere ON amoto a punéto L, bi

necpundum P, obuians incidatinlincam KM, 'Pu“;wu‘

Qextremumvero O inueniatuein R, notatoigicur 7,

nea EK puné&oR habebitur,quod quarebatur. Eruntt

gitur AB prima,RK fecunda, QL tertia,BC quarta- s

Hzc praxisijfdem principijs demonftratur, 44! e

v fuam ex Conchoide oftendic Nicomedes. Conficit! 5
inftrumencum, ex quo deferibic Conchoidé;ex qud P9 it
eaduasmedias yenatur. Nos autem nec inftrument ™

-~ conftruimus necConchoidem defcribimus,& duabys c._

I relineisremabf{oluimus , venemo ferenon dixcrit:h":;_

k ftud quod docemus , a Nicomedea praxieflepror $

: lienum. ;

| Sednos, veeius, quamoftendimus, operat!

; monftratio habeatur; ipfius Nicomedis ex Papp! H

|

idque ddf

onis de-
ibroj

propofis. defumpraminmedio afferemus, quipP® Y e
i ifthac ea quamin fuisin Archimedem commentars**
[f*' fert Eutocius,ficlucidior. o

i Datis duabus retis lineis CD, DA; duz mig
! continua proportione hocmodo afflumuncur. ;
i ; Compleatur ABCD parallelogrammum 8 v;raq:
iplarum AB,BC,bifariam feceturin punéis L, E,i
i que LD producatur;8 occurrat producz CB, i i
il vero BC ad reftos angulos ducatur EF, & CF iun lle-
\ quafitzqualis AL lungatur pratcrea FG &ipfi pPAT o5,

lafic (:,H, eritque angulus KCH , zqualis angulo ” ﬁa- z
Tum a dato pun@oF ducatur FH x>qug faciat xH x'al m
1°“‘."Pﬁ ALvel CF. Hocenim perlineam Conchoic® 1

fieri poffe ofteMdic Nicomedes, & iuncta x D pl’oducagé
oCcurratqueipfi BA,produéz in punéto M. Dico V¢

ad CxitaCxad MA & MAad AD, Quoniam eni® ®
blf‘mamfe&ac&inE,&ipﬁ adijcitur Cx. Re&angult

kC per 6.fecundi: vna cum quadratoex CE, zqualc ea_
i qugdf




quadrato ex Ex.commune apponaturex EF quadratum,
ergo retangulum BxC vna cum quadrato CF zquale
eft quadratis ex kE,EF,hoc eft,quadrato ex Fx. Et quo-
niamvt MAad AB,itaeftMDad DK, vt autem MD ad
Dxper 2. fexti, itaBCad CK erit vc MA ad AB, itaBG
adCK.Atque eltipfius AB dimidia AL, & ipfius BC, du-
plaCGeftigitur veMA ad AL,ita GCad CK. Sed ve GC

. ad CKitaFH adHK propter lineas parallelas GF, CH.

quare & eomponendo vt ML, ad LA, ita FKad KH , fed
AL ponitur qualis HK, quoniam & ipfi CF, ergo & ML
pero.lib.g.zqualis cric FX, & quadratum ex ML, xquale
quadrato ex FK. cft autem quadrato ex ML,zqualere-
&angulum BMA vna cum quadrato ex AL & quadrato
ex Fk zquale oftenfum eft retangulum BkC vna cum.

Bb quadrato

EXERCITATIONESy 193
S
o
~ A A e ) D
1
I

259




260

e e

194 INMEcH. ArisT.ProsL. EXERCIT: ALz
quadratoex CF, quorum quidem quadratum C}: CFz
qualecft quadrato ex CF, poniturenim AL, 1{1’ cft reli-
qualis,ergo reliquum BM A re¢tangulum zqua iivr M
quo BkC, Veigicur MBad Bk,ita Ck ad MA. Scﬂ Ckad
ad Bk, itaDCad Ck. quareve DCad Ck; ita ¢ Dd
MA.vtautem MD ad Bk,ita MA, ad AD. Ergo "‘dam,
prima,ad Ck {ecundam, ita Ck fecunda ad MA tcrﬁran-
&MAterriaad AD quartam, quod fuerat dC’F‘do.n s
dum.Hzc Pappus. Quod autem in noftra PraxiaiX

QL effecertiam, earatio eft, quod LR vtin P”m?}ragtio'
eft, ficzequalisipfi LM fecunda figurz, in demon 2qua
nePappiexquibusdemptis QR & LA , quafunt e
les,reliqua QL prima figura zqualis eft AM {ccu!{ﬂp i
gura;hoc eftipfi tertiz proportionali: Eftigicut, mertl'a’
ma figura dicebamus, AB prima, kR fecunda,QL®

BC quarra,

Videsigiturtu quilegis, nosex Nicomedis dc;'n o:f-
fratione (quatenusad praxin pertiner) fuperfluare 'GC,
fe, &abfque Conchoidisinftrumento lincati¢ ,cmlP-
confecifle,idquenon centantes, vealiy, fed prog™®
dientes,& quafimanuducos quafi-

tuminueftigafle.

FUN1:8

|

§
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Typographus bencuolo Leori.

Amice lector,antequam ad lilvi leCtionem adis,hac '_I.Mﬁ’ erratacorrige,
Pag.2.1.4 ciffimal.ciflime lin.5.linearu L planorum.Lx,
Tedericusl.Federicus. ; e :

p-4. 1. 23. fecetur feretur, L. 25. violentia violentiz. . 28.
DCD.per CD.lin.penult.Natura & Violentia.

p-7.l.20.quz qua.l.25.(parfum fganumf :

p-3.lin.2.mouentel. manente. lin, 11. circumlatione.],
22.moto mota, :

p-9-lin. 2, circumlatione. 1. 6. vacual. vnica. l.12.defid,
confid.lin.vlt.B 1.D,

p-10.l7.notionemotione.
1 l8 2 femota leruara.in fig. infra D redintegra G.
P 335 >

b p.12.l.25. circiilata.l.26. egrefla.lin.29. AD,1. AB,in fig.
melius exprimeliteras, B, T.X. M. Q.S F.

p-13.L16. prafere profert.

p-16.vit.dum cum.

p-17.L 13.15,15.

p-18.in fig.infra P repone Q.& inferius,ad finiftram,G.

p-19.L.8. HDH LHDQ.I.20.CH I.CA.LvIt.FI GI.

p-20.!.21.gracilis].grauitatis.in fig.centro apponeC.

P-24.L.13.DLE LDCE,

p-25.l-2.quadd quidé.l i aduere.cduere, l.23.ad cotra,

p-26.1.21.refidua refiduum.L.31. quam quarum.in fig.in-
fraBpone G.& inter H & G pone M.

P-27.1.13.propofitio proportio.l.20.detinent . definéti.
bus.inz.fig.infraB poueD.

P-28.L.14. imaguncula, in fig.redintegraB, & infra ap-
poneE.

p-29.1.6.HBEI,HBLin fig.inter H& Ereftaura G, N :
P ;1.1.8.thcm.{chem.l.u.habct,trahcr.

p.;z.l.14.mouéturl.moueatur.l.x;.poﬁtam.in fig.fupra
BponeG.

P-34.L.ICHLICA L22.ve&es vedtis, -
Ce p-35
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p-35-infig.perficelincam AD.
.36.1.3.hypomochlio. o Fopone’
g.;S.igﬁg’Kin quadrangulo fig.poneD.& infraF.p
Hé& infraGponeK. .7
39.Ls.HC L AC, , o i
g.s‘fz.l.s;BA,l.B fiatA. I.x;.maximemtgl.maxuncrmtc
infig.fupraD pone G,& inanguloponcB. 4L .‘
. piA,Enﬁg.?nfraE,poneG,&fupraA,D'&f“P-’aH’
p-45.l.25.fic L fir. :
.46.1.27.inl.vi. , & fu-
5.47.1.7.7aluumh alued.in ﬁg.fupra\ B aP.P-Onecﬁindam'
praD,C. & ex A vt centro ducatur aqauxbu}s\; - :
€D, portio circuli punctata,eiq; apponantur &2 Tt H
P-49-in fig.2.ad finem linez BC appone A, % in coli
duc lineam oblique HI fuperior parallelatn. <ic G
| eurfulinearum ex A.C.B.apponeF.& in cariim
f p.sx;inﬁg.vbiH&Afcfecantponc D.

| p.;z.l.zo.ipﬁl.ad.!.v]r.acl.AC. i vc“e#

| & p.g;.'.14.adhoccﬁl.adp(idus,hoccﬂ.inﬁg"' .y

B | mforcipisponcA.inz.ﬁg.exlfacE.

v/ P-54-l.r.tuburrz ! aburrz. s fac H-
p-5s-infig.ad finift.linez reGa pone G.&exN EF-

p-56-infig.infraB pdudtz linex appone C,& infra®
P:57-infig.centro pone C.& n contadtu,B.
! p-6o.inrfig.adredta dexcram pone C.
i p-61.l.23. HILEI, : , F.infi3
1 p.Gz.inﬁg.ndﬁniﬂ:riDponc'B.dech&Ponc ol
‘ Kpone C.dele F&porie D.ad finiftram Gpone A~

[ Pag.63.1.17.fecundam per lineam. 1. feciidum lin€3™

<‘ *s-perpendiculari.in fig. perfice re@am BK- F.&fuprd

: P-64.infig.anguloreltaura B.&infra C pone! e 4
i Cincirculo pone Lfuperius excra ¢:‘ircullll'f1“:ﬂ.lt is.l.24

* p-65-13.c0l.8.1.22. FBC FBG. l.z.;.mal”m’";,):r o.nc ?
literam lineain.in fig. pro N pone H & inter B & EP p.66.




p.66.1:30.EG LEQ. infig- pro HfacN & iuxtaOpro 7

fac P & iuxta Sperfice Q.
.67.1,22.DEF 1.BEF.

p.f68.l.16_.circulo.in_ﬁg.infta'E reponcF.

p.69.l.n.&parallelil.parallclq‘delc&.in z.ﬁg.fuprema
lineareftitue A.F.D.in infima B.E.C. In3.fig.fic refticue
literas,in fuprema recaoe.S.p. paule infraad lineam curud
e Inzireda, Qe Z.Y.X.B.y.0eR.in infima curua,
wfpd T.o

p:7o.l.1;.uv.l.a‘V.l_.;o.D'E 1.DC.infig. ad coni bafinpo-
ne (uperius,A,infra,E,infcriusB,ad verticem coniG,in fi-

nereda,l.

‘P-‘7Iol-13-AEBF- : :
p-73-infig.ad finiftram poneB.& perfice curuam AD.
.76.1.3. FEG.1.4.& 11,GF.1.G,F.L5.graui® l.grauitatis.

P
1.20.LK 1, LK.infig.intraB pone C,fupraB,G. infra'D,F.

& inferius;Linter L& A poneM & produc lineaK O vigs
‘addiametrum CA. &
p.77-infig.fupraF pone A,in centro,C.iuxtaB reftaura
‘H,in centro,K.infra D,CponeE.& fupra K,L. & perfice
lineas. P :
p-78.infig.perfice diametros.
p+79-1.17.DLLD,L.L15.gentra.
p.81.L7.FL,LF,L, 1.g.axis rota l.axis G, rotz.l, 20.loci
1.lorum.in fig.1.ad centrum pone D,& fupra,C.
p-82.1.16.0bliquum..23. AB;LA;B, L26.F ponderelF,
pondera.l.28.& 31.S.Ls. :
p.AS;.l.x.fccetutLfcretur.l.z.& 18.1S1.15.
2.84.|¢IL.BG B,G.l.14‘GH‘G,H.l-l;.AC,FH AC,FH.
g.ad dextram A poneB. ad dextram F, G. &infra G,I

s

in

inter H & IperficeO.fupra (@] ponch,in;cr‘F &H poneM.
p-8s.infig.fupra C pone A.
p-86.1.16.fitLfi.in fig.1.eX CfacG.infraladde A.fupra
DexEfacCik @us perfice H.infraE petficeF. &B-
. &

p:87.

263



264

B R === = P e s
I

omap————

= 7“ =

.F.G.

p-87.1.6.maiormai®.l,16.CD G’D.’I'W'.EEE,HE&,'".
H.in fig.1.fupra N reftaura K& fuperIUS,L_-m [nir:) Q.
fraCadde A.In 2.fig.perfice circellum & in c;ev

p-88-pallim malc interpunétum.L.1;. QR.QV.

p-89.1.17.CH CA.

p-90.1.26.{erofulam fcrofulam. ; &

P-91.l.29.830.DE iplisFGL. D,E,!pﬁs F,G, S IKLLK

ps92.L12.20.21.AB . A,B,{.m.refhtuaturl,z .

-93.L.1o.litcerales liccorales.
2335 figuram inuerce, & in medio reftaura D.anteP

pone A.poft D,B.iuxca B ad curuam adde C.

-96.in 2 fig.ex1facF.in 4,.ﬁg.mcdioad.dCQ‘ trd
g.zy.l.xo. 5S.I.QP,I.25 27.AB 1. A, B,in fig:adde
pone B.inferius C,in 2.fig.iuxca Dpeifice E. e g

p.98.lin.x;.xa.cautcrijs,bi('c:mx:.cantcrl}S»bI g

icacis centrd E-
meral.29.Cgrauiratis centrumF. C, grauicatis c€
P-99:.L14.KL,1 K,L,

P-100. figu a non quadrar,
fedhxzcl..3, CADB CA, DB,
p-rorly quorumibid. KL,
quarumK, L.I.is. MH MA 9.
AHBI AH,BI.l.zg.gl. EFE,F,
P-102 L.corporum1.6,GH,
ibid EF GA,E,F,I.9.EH EA
1.26.AB A,B, ].18. 23. & feqq.
Pag-pro cauter.lege canter,
p.ro;.l.4.7.AB.A,B,I.Io.pé-
debitpandabitl,2 4. EF E,F,in
fig.inter BA poneF, intc}r{AC : i
oneF.& infraEGpone H. + qicde-
- p-104.1.13.DE D,PE.LM.DH DA 118. BC B,G, e eC-
& ﬁguraquamcxpag.178.huc transnfcr,&.mca rcl}:c. g
ps105.lin.s.cum tum. in fig. ad finiff. Llinex POR facK-
dextram D.&;nfra,B,{up:a Gex F.infraex i

n-~
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& inferius pone E. infra A pone L.exD demitte perpen-
dicularem verfus M.
p.106.1.24.ED,E i
P.Io7.].zo.tcrtiumverticél.;r. EFLE,F, 133 HKL. NK.
p.loS.].r.lHl.IN 1.4.CHinNL.CAinHL.7.AN LLAHL
13.HG 1. N,G;in fig.dextroproX (o G 3
p.xo9.lin.5.BH,ibid.OP.BA,O,P.].g. QRS QR.S.18.°
QS.ibid.OH, Q,S. OA,L19.NG ND.
p.11o.in fig.dextro,infraHpone M, fupra,perfice L. iu-
xtaH dextrorsi perfice Q.infra A poneD.infraB poneC.
p-urinfig.ex Cfac G&exG,C.
par2li3HinF, AinF 1.28.ST.S,T, Lvle. QR QIRM
Q,R QLR M,ibid.in fig.iuxta Fad angulum pone S;inter
& Spone A.exR & G produclincas vt concurrant & ad
concurfumpone T & fupra R poneX.inareu GRN per-
fice N. & fupra Npone M.infra K &N perfice Z &infe-
rius ponc E,& fuperius D.fupraK ponel.
p.113.1.3.QR Q,R,L13.&alibi,aperitione apertionelin.
21.inH ABLin H,AB l.29.risre.in fig:ad dextram I,facP,
exD facB.inter F& R pone C.inter N & E, facD.iuxta
Mreftaura H.inter H& R fac G, 3
p-114.1;7.maiorum murorum1.14.8G B,G,l.17. DE in-
cumbasl.D,E,incumbasl.25.cum eum. in fig. produc DK
ad B,ibigsadde C.fic& EL.ad Gibigsadde F.
p-115.1.25.poft EHF,adde; GIF,1.27.EG E,G, 1.28. HI
H,Lin fig.ad finift. N. pone A.vlterius P. infra A, fac B,fu-
pra O perfice G.ad finiftram O pone L
p-116.1.22.dele M, vel fcribe IBM.in fig. 1. dextro delel:
p:19.L16.vitro introl.31,ad L né.in fig. infra A facB. in-
fraF,G.infra E,D.infra H,I.fupra F perfice C. -
p-1zo.infig.fupra N fac L.fupra O ex GfacP.
p-121. .23 fipnistignis. :
p-r22.1.12.5ifil.16.AB A,Biinfig.fuperiusaddeE..
p-123.infig. linea fuperiore ad finiftram adde A,ad fu-

Cec 3 petiorem
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‘periorem z.circulumadde Q & P.ad r.inferiorem S.infra
i

g p-124.1.26.BCL B, C.1. 30. D,l.B,in r.fig.icpone lit
g ras,A.B.C.in 2.fic,D.F.E.
| .125.1.24.BCL. B,C. 4 & e
! g.r_z;.l.rg.cubiculoruml.orbiculorﬁl.z.g.H.l.N.mﬁg'
‘ intraAponcC.&numcroscorrigeextcxtu- sitholdR
! p-128.1.8.vexcus Lfextus].30. igitur connaca Ligitt
cundum connatam. i L
p-129.l.10.DEL D,E,L.15.G fex]. G,fed . 22.dimiteer
itur.in figura reftauraliceras A.B.F.G.
p-i3o.infig.exter.circuloadde H& G.
Pp-131.penult. EGLE,G.
p-132.1.1. ABI. A,B,
P-133.infig.reponc A.E.F. X
P-134.1.6.{e libras.in fig.fuxta Hprzpone A.iuxta
P-135.1.5.euml.cum. ¢ K
. 'P-138.VbiqueexF fac E, & in figuraad nm.:cmaddc :
-1-25-35l-B,E,l-z7.ponderis,Al.z8.fulcimcmum;.B ¢
.p.l;g.l.;.aperrionem. : G
 P-14o.infig.perfice rhombi lagera &Pamuclas,&“d 3
! mﬁramapponefuislo,cisE.B.G. C
BIBT;-II-I;‘;\g,l-A,B.l.zl.ctitigirurinE.l.z;.ACBDl'A‘ /

p-142.1.6.in ¢qualial.ingqualia.l.7. AB1.A,B,l.17-M%
dorlL.minor. -

i P-143.1n 2.fig.reftaura perpendicularem A C.
I ‘P-144.L2rinonl. non,

P-146.1. 4.confideraffe.

P-147.10fig.infraH pone C.fupraMex GfacP. 1.hos
P-148.1.8. DIE ibid. P11 D,LE, P,1,1,1r.hoc minus

! «eft,minoris, '

r p-150.].26.veftes reftes. in fig.addextram C addeF:

P-151.L.16.tormenta L comental. 24.extrud !'cxm; 155

EC.

. 7 e e
~
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p-r52-in fig. fuperius addeA.G?
p.l;.;.l.;.G,H,K,C,E- : {
p-154.1.1.fcindendum l.10.8 11.Q,P,O,N,M,L.13. 8147
fiteras diftingue cdmatibus. 1.23.veravila.Lvlt.rarerafle.
p-156.1.13.fuftinensin C.l.19.GDI1.CB.
p.153.in fig.literz reponantur iuxta textum.:
pag. 159. lin. 2. AB, L.
A,B, Figuranon qua- &
drat, fed hzcl.14. fufti- \
net,inl, pen. Tolleloné.
p.161.l.z.CEDl.€EB
L.x3.quil.quz.
p162.].30.in E;&lin R
B,eo. iy
p-163.1.2 . vbique poft mouenspone comma-
p-164. l.2.aleerL.31. AB, L. AD figura eftinuerfa. & pro
DponeB.pro 5,A.pro A,D.
p.165.1.15.ex 1.8 figura fpe-
&atad pag.173.Hucveroper-
tinechzc. 4
p-167.in fig. fupra B pone
A.adfiniftram]. & duc lined
Inx.fupra k perfice D.ad de-
stram facH.poftea F. 5
p-168.infig.perfice lineam K
Gu.&infra GponeL&delea
p-169.1.9.fulcimentum.in fig.reftaura F.M. & inter Fy:
M, pone H.infra M ad C pone L.lin.penule.D diluetur’
Lconftituetur. pramn =

p-r71inr.fig.ad ﬁni&él“‘%g‘ea&,
&

ante G,s.petfice femi-
circulum, & fupra K pon‘éf fupra G, H.produtalinea
Gu & duéta uE parallelaipfi GF.In.fig.{upra O perfice:
Q.&dextrotfumL. -~ - T
p172.1.4.A,8,C,Dy1.AB,CD-

p173-
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p-173.figuranon pertinet }(1;uc,('cd caquzcft pag.165. )
.174.in fig. fupra E pone G. i
fm. x;? l.;o.;gaun]gto B dpuc 8G.infig.inter E& D facA.in
fra G, u.inferius .
p-178-Figura deeft. & qua hic elb,fpedtat ad Pag';[‘r"“"
p.x79.L_r7.proic&is.penulc.innoccnuﬂ.vnqlcnt .
p-18r.L.28.inviolento.vlr.non ¢ rgo idem ciit. ‘
-183.1.26.repercutitur.
g.:Si.|.7.zqsaliter;inzquales l.27.perpendiculums
P-185.L18.tandem.in fig.extra 1 addcF.
P-188.112.violental.3r.in A,& E. - & T
P-189.in fig.centro adde C.1.25.motum J. medium:
‘ P-190.penulc.hzc hac. o
‘; .P-1orinfig.produclineam FM vigsad G.infraLﬂPguc .
I nel.exKad L ducrectam pun@acam.rectam L QPpro
i 8¢ vbieatangitretam xE ibiaddeR. [OEagy !
it P-193.infig.perfice re@tam Gx. & duc D C. & inter

B facL.inter s

8 CfacE.& d F. & petfice &
H‘\ &lipidA pon ac ucre&am E |

e e

N e 8 i
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