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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But in Padua, as he himself states in one of his unpublished works, instead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).



1. The Author 5

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 T 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).

20Qrazio 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).



12 2. The Context

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’ matematics:

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 FEquilibrium of Planes, which, as Guidobaldo
pointed out, was the book of FElements 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 8).

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 Quesits
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

2Leonico 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.

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
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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.2®

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.”3%

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.33

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).



3. The Book 33

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).
38Pijccolomini (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.?

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

Niccold 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)
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4.4 Other Renaissance Sources

Vitruvius 1567
Cardano 1570
Guidobaldo del Monte 1615
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mis in publicum. editus Com-
mentarius Bernardini Baldi Vrbinats Gua-
ftallz Abbacisin Ariftotelis Mechanica. Is
virinomnifcicnti:egcnerc,atmaximcinMa-
themarticis difciplinis fuic verfaciffimus, quod
multa ab eo prxclarc fcrip tateftanturopera,
eX quibus paucula edita , reliqua yero {pera-
Yol 2 mus
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mus fuo temporein publicam lucem produ-
cenda.Cum vero nemini ficobfcurum Nobi-
liffimz ac Generofx Dom. V. id fempef
exuitifle familiariffimum,ve cum domefticum
otium, tum maxime peregrinationcs; C(lllbus
totam pane Europam fumma cum lau
circumfcripfic,cum variarum linguarum pe™
teoviu, tum Mathematicarum difciplina-
rum notitia & exercitio redderet iucadiores:
nullametenet dubitatio quin & Baldum Vr-
binatem noftris typis loquentem in hoc 19
Bl nere, quod a Deo feliciflimum Nobilifim®
acGenerofz Dom, V.= precor,in fuum CO“}i'
1T tatumac tutelam beneuolo animo fic admit=

lura. 1d rogo humillime {imulque preconY*
. hanc meam typographiam plurimis jam 1¢

troannisdeinclyta familizCronbergic tU°

telagloriantem, fuo fauore profequatuf, vi-
. duzque affli&z fortunis beneuole adfpire®
Sic Deus Nobilifl: & Generofam Dom. V-*"
illaftrecomnibus bonis,camquc R, mo & IIL™°
Principiac Domino meo Clementiflimos D-
Ioanni Suicardo Archiepifcopo Mogupt

no Principi Ele&ori ac per Germaniam Ar-
chican-

e ——



———————reeet

DEDICATORIA:
chicancellario &c¢. patruo fuo optatiflimo
faluo florentique redhibeat faluum fimili-
ter florentem ac incolumem.  Moguntiz ¢
typographeio Viduz Albiniana,honori No-
biliﬂigma: ac Gencrofx Dom. Veltra perpe-
tuumdicato.Anno 1621.24.Martij.
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PREFATIO.

Lsgenter legenti miki quaftionts e
. W\ lassin qm’fm ea quead Clech#-
7 Ney 4 nicam facultatem pertinent; EXP .l‘_
SRS CANtUr , multa in mentem Ve
bants €8 primum quidem eorum, quasbi disp#-
tantur,vtilitatem , fubtilitatem , copiam adm-

;‘N rabar:Tum exanimo dolebam, anrenm hune /t.‘
o bellum propé negligi, €5° ab s gy pulcherrim®
6 bifee fudiss dant operam , affiduc pre mantbs

non haberi:Cldtas autems Ayitopi ipfihaben-
daa_refermdaq; effé gratias, qi tam egr ¢giams
Vtilem €5 probe inferucam fupellectilem Are hi-
tectis, Mechanicis, €5 omnibyy fere eArtific 1
Suppeditanerss. eAriftotelis nomins aferibin”
Commentarins , licet nonnulli  fitne Philofop?*
illins praclarifimi €5 acuts(Simi labor , annom
adfirmare ubdubitauersng. Ariftotelis tame?
&ffe omnes fere meliores confentiunt : Jdgquet#”
< Phrafies explicatione, quse eAr{ﬂoftl’”’ﬁ.'
piunt tum iudicio )[ibtilitasis €6 rationum, q 'z:

| _- 9



PREFATIO.

bus queftiones ipfeingeniofifime diluuntur. Vi-
detur autem mihirem accurating exploranti,(a-
tisverifimile ( nullum enim habeo opinionis hu-
s affertorems ) fectonem effe hanc, €5 partem
guandam eins operis nobilifiimi , quod idem ay-
dor De Problematibus edidit, €5 hanc , neféio
uam ob caufam; niff forte quodtractatio mere
hyficanon fit,areliquo corpore difiractam at-
querenullam. Jd certe quod adremfacit,probé
nousms,Diogenem Lacrtium inter catera Ari-
Seoteliciingeny monumenta Mechanica quoque
adnumeraffe.  Q uibus confideratis magnopere
Sibit mirars, cur i qui poft Ariflotelem florucre
atq vixere, Mechanici, Archimedes, Athensus,
Heron, Pappus, €5 caters,nullam huins libells fe-
cerint commemorationem : €5 [ane debuerunt;
neq, enim a veroest diffimile , ipfos per hunc ali-
quatenus profeciffe. Verum entmuerocuminge-
nui ll fucrint homines , €5 nullatenns obtreita-
toresscredendusm potiss eSt, Commentariolum -
Sud,eorum au0,paucis cognitum, alicubiin Bi-
bliothecis latuiffeetenim catera quog, eAdrifiote-
lisferspta, poft vetuflaillatempora,, anteodle-
Xandrum Aphrodifienfers , a multis fuiffe igno-
rvala
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PREAEFATIO

vata non dubitamus. Habemus fiquidem , Sira-

ke bor- (eﬂ:,lib.l;.e//riﬂote/:& , €5 Theophraffs bi-
| buolb;rm;,po/? ipfises Theophrafti dece, Jium s 4‘{
| | Nelmm qrendam Scepfium, Corsfes folism 9%
<1us fuerat auditor, perueniffe; poft hac libross

Ham«'f olim. €9 humore corruptos, Apellic oniTe:

10 Uenditos,€5 ab eo Athenas translatoss me

Athenis captis in § ylle poteftatem deneniffés”

9t tandem a Sylla acceptos , Tyrannonem>

rannaticum., , ; poticst meliss emendatoss

e prqmu/ga[e. Ex quibis colligimus, mirkm o0

:\,' <. "-Ircbtmedf,Hcroni,_fs’aly: it ante S]//""

ke wixere, fulflé incognitos, quicquidis ,ilndeer:
Tiem eff, driftotelem eorum omniLm q"i

“oanicis commentaria edidere, ¢ffe longe ek~
'ﬂ,f/"””"’”- Lappus enim Herone iunior, Athe:
nasts Archimed, equalis , vterg, enim  fieh Mar:
cello, cus Athenesns [isum de bc%ia& eHachin’s
| libellit dedscamss. drchimedes verocirea CX
Olympradem floruir, quamobrem poft Ariftoré:
lems Olympradas XL hog eft, annos fere CL X
Ifthec antem confiderantibus. facile eff cognofee-
refactlratis bujies nobilitatem, atg, digwitatem
quippequod ﬁmmmP/ﬂ/o]of/Jm non modo eAM

pra-

—-‘



AVTHORIS
Probauerit , fed etiam fiss acusifiimis lucubra-
tionibus iluftranerit. Hancporrotradiationem
[ubiecto quidem Phyficam effe, demonfiratio-

nibus vero Geometricamo, ipfemet nos docuit -

Ariftoteles, cuins etiam natura fant Perfpects-
#a, Specularia, Cufica, €5 caters einfdem.
mod facultates , quas quidem fubalternas Peri-
patetici appellant.  Uitruming  Architecture
membram, vt itadicam, €5 portionem quan-
dam facit, ait enim Architecturs partes M;; tres,
Ldificationem, grzomonimm » Machinatio-
nem. Eilautem Architecturi quidem inferior,
Paretenim Architecto Mechanicus; attamen [
cateras artes (pectes, Architectonicas hacenim
omnesfere fedentaria, fellulariene, quas banay.-
[as Gracs appellant,ordine [ubgctuntur, €5° fa-
neé latifSimos ifthac habet finess pracipue antem
circaeam Verfatur cognitionem eamaque inter
caterasfere primipem,qmm dixere Centrobari-
cam, qis quidem ad Centri grawitatem,einfque
Spe iompem'mt :qua n [pecie inter vete-
ves primum [ibi windicanit locum Archimedes,
mox Heron,deinde Lappus; inter neotericos ay-

) )l tem
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PREFATIO
sem Commandinsus , qus librum de (éntro gr4-
witatis [olidorum [cripfit , €5 poft eum G. ‘1’4"

duse Marchion, ChXlontis, qus non modo ab-

- Jolutifmsum Mechanicorum ibrum cummaxs-

maingens fuibande conferipfit fed€s PM-P/’Z

Jin in librum “Equeponderantinm Archime

egregic concinnauit Centrobaricam hancign*
tamfuifle driffotels fatis patet. nunquam enim
sn Mecbanicss demonfirationibus, quodt,
it potifGimem, grasustatis centrum nomin A
Hu[uenaturamatque vim peculstur.  Di
tur autem Mechanice 17 4 > tefte Herone 4p
Tappa{m libro oitauo,in Rationalem , hoc &
coricam €5° C) 6imrgic4m, idest, manwope
ratricems , quam Praxim apte dicere valem:
Rationalis, peculationi s demifirationib#t
Geometricis, Arithmencis s’ Phyfici ration™
bus, datoperam; C, birurgica vero materian®
trattat , €5 [efé in varias aytes diffiendit » A
viam, Lignariam,Sculptoriam, P ictoriams -
dificatorsam, Machinariam eg Thaumatwrs:
camscaterasque einfmods. o NTachinatorie AW
sem fint partes anganaria , qua inger'™
srany-

;_—‘



AVTHORIS.

transferuntur pondera,tum ipfa Poliorcetica,
quebellicas Machinas ad vrbium e.:f:gmtio-
],

ﬂ&ﬁzuod velipfo nomine profitetur,adificat. As-
qus hac dereplura [cribere fuperfedemne, ne 4-
Ctrm agamus : quisquis enim minstemagis hac
cognofceredefiderat,is Pappum adeat libro cita-
‘0, & GuidumVialdumin Prefatione quam
S0 ¥echanicorum Operi prepofust. Viautem
adedriftotelis , de quo egimus,libellum reuerta-
murspasuct funt qus eiante nos flilum €5° operam
commodascrint : Leonicenus Latinum fecit€g’
Jiguris tum brewifoimis , ¢5 paruifane ponderis,
marginalibus adnotatiunculis,infiruxit. Poft
hunc olexxander Picolominens luculentifima
DParaphrafi llwftrauit. Nodo, vt andio, Simon
Sticinus Hollandenfis quedam edidit , que ad
n0s minime peruencre. Nos demum, omnium,
Y [cientia, €9 ingenio,tum atate,pofiremi huic
operi manum admouimus ; Confiderantes enim
Ariftotelem alys principgs vfum , ac probatifii-
i poft ewm fecersnt Mechanici, demonfiraffe_,
merem huinfee facultatis fudiofis gefturos nos
Jore arbitratifumus , [i eafdem illas quaftiones
$():( 2 Me-
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Mechaniciz, hoceft, Archimedeis probdtioﬂ"'

bus confirmaremus; dum per latsffimos faculta-

118 buss campos wagantes, alias quogue s 4

Jfines dubitationes introducentes foluerems:

quicquid autéfecerimus profecerimufiee , Leior

me, boni confule,€5° quiafax per manus tré”
tur i interim de me accipe,vt alijsira

DE
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DENITA ET:SERL
PTIS BERNARDINI
BALDI VRBINATIS

EX LITERIS FABRITII SCHAR-

loncini ad Jliuftrifimum €5 Reuerendsfiimum

Dominum Lalium Ruinum Epifcopum Bal-
neoregienfem ex- Nuntium Apoftolicum

ad Polonis R egem €gc.

3 Genus traxic, quod me fxpéabcomemini
AR N M audire, 3 familia Canmgarlina , quz inter
DI Perufinas illuftris : hocautem cognomen,
; — Baldiaccepro,vtin varictate temporum fit,
Abauus reliquic, dteneris vnguiculis pietacé erga Deum
preefetulitinam vemarer cius narrabat, fanctorum imagi-
nes & Aleariolanon cum lztitia folum, fed cum venera-
tioneanniculusintuebatur.Praceproribus in adolefcen-
tia vius fuit laudatiflimis To. And. Balatio, & Io. Antonio
uronco,quialterododtior, & Paulo Manutio maxime
carus ob latinz & graca linguz peiitiam propé fingula-
rem : adillorumautem fedulitatem tancum animiardo-
tcmattu!_it.tantamingcnij aciudicij vim, venon tantum
xqualis {edomniumviceritexpeationem. Pueradhuc
Arai =5pan'tioncs Italico carminereddidie. Parens hac
fily laude & gloriamotusanno 1573 cumad maioremin-
geni) cultum capeflendum Patauium mific. Hicin Ema-
Auclis Margunj familiaritatem ftatim venic, cui porro
()l 3 fuic
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VoI T A § ‘
| fuitinamoribus. Homeri Iliad. illo Do&ore & interpre-
. te diligentiusquam fecificr antea,cuoluic. privatoautem™
ftudio Anactconzi,Pindaro,tEfchyli.Euripidi, SOPh.o‘-;h
operam dedit, fed praz cxteris Theocriti Bucolica eritif
ad quod (criptionis genus natura magis ferri videbatut:
centenos grzeialicuius poétaverfusmemoriter teneba®s
fzg:quc habebar in ore, in oratoribus grcis verfan
laborem fealiquem fentire, in poétis mullum. SeripficPa-
tauijlibellum de Tormentis Bellicis,& coruminucnmfb‘;
bus, & cum in Tranfalpinorum amicitias incidiflet> i
ducebat dedecori ipfos fua lingua loquences nonince™
gere.quareincredibili celeritate Gallicam & German®
cam dld:';‘:it. chﬁilcnu'a ex co Gymnafio cxida“s mg"
tramredijt, vbiquinquennium integeum Federico &0
mandino affixus omnogMathe{eox a%tcs perdidicit, €2
viroindelineandis figuris ad EuclicEs. Pappi, & Heroh?
— monumenta manum commodaui : ex eiufdem obitd 40
lor_cmvuf confohbilcmfuﬂinm't, fufceproque cius vita™
feribendiconfilio, fubinde adomnium Mathematicori™
vitasconfcribendas animum adplicuit, quod & duode-
€im annorum fpatio prefhicit feliciffime. - cum veroMa-
thcmaucaqm dilciplinarum amore torqueretars
Commandino Prceptore, amicum nadtus faicprzftan:
tifimum & fymmyftam Guidum V baldum & Marchi
bus Montis,in cuius fe confuetudinem daret quaneu
profeciflet,oftendunc ij commentariy quos anno 1§82
Arift. Mcchanicaferipfic. Ve pofteaa grauioribus ftudys
adamaniora animumabduceret,de re nautica poéms l-
talice confecir.quoabfoluto Paradoxa mulca Mathema
ticaexplicauit.Famade Baldi virtutibus diffipata Fersan
dus Gonzaga Molfercx Princeps & Guaftallz Domint*
capicdeilloin fuam familiam afcifcendo cogitare, VE9%
jfdem caperetur artibus, quibus excellere Baldus ':::
picbat:

el



AVTHORIS

ficb:lt: Iraque opera Curtij Arditij honorifice fuitinau-
ameuocatus , dum vicam non aulicam viuerer totusin
licterasdbdicus precibus Vefpafiani Gonzagz Sablonetz
Ducis ad explanandos Vitruuiy librosadactus fui. quare
ticnatus deVerbord Vitruuianorum fignificatione com-
mentarius ; in quo minime mirandum f1 minutaquzdam
profequutus fuit, quz viro magno minus efle digna vi-
deantur:illienim Principi more geflic. fcio dixifle ati.
quando Adrianum Romanum ¢ Polonia reuerfum, vbi
itrauium Palatino cuidam explicaucrar, fi commen-
tarium Baldiin Polonia adhibere potuiffem,aurum quod
mecumacculi emunxiffem, quia facisfeciffem muneri la-
borenullo. Cum Ferrandoherofiuo obueniflee necefli-
tas Hilpaniasadeundi, illud iter fine Baldo facere fepof-
€ non putabat,non tam vt haberet, qui crudito eloquio
viztzdium leuaret,quam cus pofletarcana commiteere,
arqueadeo A quoiunarecur confilio. Vix viz e dederant
cum Baldus grauem in morbum delapfus itinere cogitur
defiftere: N&dioltnumprohdc’ diuertir, vbid S. Carolo
Borromazo & benigne exceprus, & tamdiu detentus do-
necvaletudinem recuperarer.  Guaftallam poftcafere-
cepit, vbi cumabfente Domino liberiori orio frucretur,
librosfexde Aula eruditiffimos methodo analytica con-
fit.alios non commemoro » Quod cum otium erit, o-
mnium fyllabumdabo. Anno 1586.ipfo nihil poftulante
cligitur Guaftallz Abbas,a quotempore luri Can. Con-
cilys, & SS.Patribustotum fe dedit. Hebrex & Chaldzx
linguarum difcendarum eriennium pofuit. Anno 1593.n0-
vz Gnomonices libros quinque compofuit. infequenci
Chaldzam Onkeli paraphrafin in Pentatcuchum vertit
Commentarios adiunxit; quo exantlato labore in lob
& Heb. fonte paraphrafin texuit,quam & fcholyjs illu-
fravit. Tabulam Ecrufcam Eugubinam interpretat

fuit:

61




62

ViTA eT ScRrIPTA _‘
fuir:in eaautem dininatione , ve aicbat, fubcifiuas vnius
menfis horasconfumpfic, De Firmamento &3qm$¢"°‘
giefcripfit. Occonomiam Tropologicam in$.Marehzum
Card Baronius,qui non alia Baldi vidit,vehementer pro”
babat. Roma dum viueret, fere nefcinic qud gcg?rctn‘
in Aulis: Arabicz enim linguz cum lo.Bapufta Raimon©
dodiligenciffime ftuduit, & arcana indu ria Slauonic®:
quam perfedte callebar.Ex Arabico vercit Horeu
graphicam Anonymi , quem ante fexcento$ annos ¥
ruiffe arbitrabatur. Huncveroexerufifler, vealios P2
libros, Marcus Velferus llvir Aug. fi co paulo longior
huius lucis vfura contigiffer. Compofuir & Di&lonarﬂ;l‘t
A“Picllm. arque cum beatiflimam illam yberratem .n'.
geniyafliduediffundi necefle efler,anno 1 6oz.0rbem e
“e“‘lllm dgfc:ibg:tc agsrcam ﬂlui a(quc ita quidcm, vt
tam quz ad Hiftoriam, quam qua ad Geographi#™Pr
tinecentcompledterctur : Nequeilluftrare folam Yo" j

eee—

! ux noucrunt antiqui, quemadmodum vifum OF

4 ed veloppidula omnia gz pago‘::':izquibuuﬁqu’m poy
ftremisfcripeoribus mentio. & proecto totum 0P
vmbilicum perduxit:non digcﬂft tamen ynincrfum: 444
tuor aut ni fallor quinque tancum Tomi fuerunto” e
Alphabetico difpofiti:fuperefient feprem aucolo difpo-
nendi,quantum ex chartarum & fafciculorum mole ot '
jjcere licet. Anno1617.quarto Idus O&ob. poﬂﬂ‘l“’m
dics go.vchementideftillatione vexatus fuillenpine®
Dco reddidic Sacramentis Ecclefiz omnibus rice M
tus.Seatura procerus fuit,facic oblonga & acribus oc4>
colore fubfufco. Membrerum ei ﬁu’cdsccens habituado>
compadum corpus. Dicbus feftis omnibus facrum faci®”
ba,iciunaba bis in hebdomada, eleemofynifque pAUP¢”
res(ubleuabac Inftudijs fica@iduus fuit,ve fxpe& egeret

88 comederee. S. Auguttinilibros de Cinitate Dei ¢80

g i
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AvrHonts.
ter prandium euoluit. Statim 2 no&ismeridie dum ei vi-
resfirmiores eflent ad lucubrandum furgebar. i prandio
Euclidem Arabice editum, vellibellum aliqguem germa-
nicumaucgallicum in manus fumebar. Suauitate morum
&modeftia,etiam fi cecerx dotes abfuiffent, quemlibet
ad amorem fui allicere potuiffer. Sermo modicus ei furr,
ftemquecultus.  Nullos vaquam honores petije, quii
Clem.8.ampliffimi promiffi fuerant ; nullum emolumen-
tum quzfiuit fuo centu contentus. facile parcendum effe
diceban,ijs maxime quiin releui impegifient, quoniam
quos cenfemus optimos , nudos confpiceremus,nullum
corum non iudicaremusmultisdignum verberibus, Bi-
bliothecam habuitnon locupletem, fed fcleis inftru@i
codicibus.Verumire perfingula longum effet. Satis mihi
deincomparabili Bal ido&rina,& ([ummainnocentia, &

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

SYLLABVS LIBRORVM
omnium B.Abb.Baldi.

Rati apparitionesé gr,in Tral.vertit.
De Tormentis Bellicis & corum Inuentoribus lib.
Heronisautomata verric,
Vitasomnium Mathematicorum feripfit,& trib. in Tom.
#.1.P*.aThalete ad Chriftum. 2.2 Chrifto ad fua tem-
pora.

Earumdem vitarumE pitomenChronologicum confecit.
In Ariftor. Mechan.Commentar.

DeRenautica Poémation.

Paradoxorum Mathematicorumliber.

Defcriptio Palati) Ducum Vrbinarum quodeft Vrbini.
‘06ma guiiculus,Lamus.

MO ) Carmi-
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ScrRrrrTiA g

Carmina pia,quz infcribuncyr,Anni Corona.
D:.chbmvxc;uduimommﬁgniﬁcmong. o
Carminavaria & ¢clogx mixiax.
Apologi centum, qnc;‘szlcripﬁczmulms Moncg%

Albereum, LT
DeHumanitate Dialogus quiinferibitir Gofelinus:
Comparatio Vitz Monaltica cum feculari, 3
De Aulalibri fex.
De felicitate Principis Dialogus. o
-DeDignitate Dial. - . e
CarminaRomana. - : £l
Muflz: fabulamvverrie. -t
Delualicigarminis natura Dial.quiinforibicur Taflos:
DevniverfaliDilusio paémation. IADOL
Noux Gnemonigeslib.quinque. RS
Hicremix Threposvertit, & cx Heb. fonte annotat- 4

icat.
Pocmationinfcriptum » Deiphobe, quod,fcripﬁwm"lz’
. ' susbycophonemin Callundra. - . - *

Scalaceleftis.r,Sermones pij& carmin, -

Onkeli paraphtafin Chal(l;::ni in l’cx:futeu(:h“‘?‘l 'ér
tit & vberescommentariosadiecit. g b

Inlob Paraphrafislatina ex fonte Heb.additis sd‘dﬁ" ]

De fcamillis imparibus Vitruuij, - ™y

De firmamento & aquis. :

%lll;n&l Calabri Paralipomenavertir.

abulz Etrulca Eugubinz Interpreatio.

Occonomia Tropologicain §.Marthzum.
Vibiniencomitm.  srasisnting O.audlaad 305 <
Hortigeographiciex Arab.verfio. o4 oo f
Aduerfus Aulam Carmina. ol inh e
Lucianide miferijs Aulicorum verfio: 1¢

Oratio ad Romz conferuatores ‘antiquitatum i 2
Vibiscutodia, - - T yo!




AVTHORIS.
Vhniuerfi orbis geographica & Hiftorica defcriptio con«
texta ex fepungentis & co amplius (criproribus,

Federici Vrbini Ducis Vita.

Guidi V baldi Vrbini Ducis Vita.

Erigrammaton & Odarumlibritres.

Aliorum Carminum liber.

Sententiarum moralium liber.

Di&ionarium Arabicum,

Pro Procopio contra Flauium Blondum.
Horographium vniucrfale,

Epigrammataalia. A

Heronislib.de Balliftis conuerfio.

Exercitationesin Arifterelis Mechan,

+ Templi Ezechiclisnouadefcriptio.,

Antiquitatum Guaftallenfiumliber.
Hiftoriz fcribendx leges.
Etalia quzdam,
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IN. MECHANICA ARISTOTE-
LIS PROBLEMATA
EXERCITATIONES.
Q?k&chaniradeﬁ-ripk}'é,ﬂatkra, 7is.

oy Ecnaxice, facultas quadam eft, qua
% paturalimatetia, Geometricisq; demon-
X ftrationibus vl ,excentrobarict , & corll
) quaad ve&tem & hibram rediguntur, fpe-
culatione;humana confulens neceflicati,
t O ., mmoditatique,fuapee vi , Naturam i-
plamvelfecundans, vel fupcraps,yarga, caque mirabilia
opct’atur-H:cdiﬂimuonc defcriptionéue breuiter ca fe-
re omnia complexi fumus, quz fufifime ab Ariftotele,
l Pappo,Guido Vbaldo,& alyshac dere tradica fucre,
‘ onar CHCechanices Obiectum.
| - Confideratautem Mechanicus Graue & Leue. -
' Grauc duplex,Naturi, Violentid. Yt
Graue Natura dicitur , quod infita propenfionein
centrom mundifcrzur.GraueautcmViolen:i:‘\.quodim.
preflo excrinfecus pondereab impellente pellllul'-
“ 7% Leue contrd,quéd Naturd a centro fertur...
* Qaeterim quicquid graue cft, fecundum pundtum
, eft, quod Grauicatis centrum diciur , & hoc duplex; ve
duplex et grauitas,Natura, Violentiz. . B0
: A

Gra-
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2 In Mecnax. Axist. Prosr. )
" Grauitatis centrum in criplici magnituding confi-
derari potc&.lineari.plani,foli;i. -
De centro grauitatis linearum nemo feriphit fimp
ciflimi enimillud eft contemplationis. - A
De centro granitaus linearum egregic traauit =
chimedesinlibro £queponderantium, & de ‘l“‘dn‘- 3
;a lfa;abolc » tum in eo quem de his quz vehuneur {8
cripfie, ; i
De cenero graicatis folidorum ipfemet olim '(“i;
plerat Archimedes, {ed ea quz protulic, temporis ’nm:u.
deperdita,fui diligentia refticuic Iedericus Commad
nus, X : =
Efle autem & Lecuitatis centrum in rerum mt'“;’
palameft. Pun&um enimillud cft, fecundum ‘!“°d-lcu .
re&td d centro fucfum feruntur. Huius aucemnon m
nére Mechanici, proptereaquodaut nihil.autl”“'m‘ '
corum rem faciar, ai
Porro Grauitatis centrum ica definit Hegon» &9 2
abHerone Pappusi1.8. Colle&ionum Mgghcmaf'“"::, '
Centrum grauitaris vniufcuiufq; corporis € P
&um quoddam intra pofitum, 3 quo fi graue, mense o
penfum concipiatur,dum ferear, quiefcit, & feruat =
quamin principio habuitpofitionem; nequeinip@ l’m:o
necircumuertitur, Commandinus verd in lib.decen* 5
grauitais (olidorum hocpa&o : Centrum ‘g,mm‘mu ‘&‘
niufcuiufque folidz figurz, oft punéumillud mcmP“m
tum,circa quodvndique partes zqualium momentors”
adfiftunt. Sienimperea ecentrum ducaturplanu™? es
guram quomodolibet fecans,in parees xqué ponderant i
€am diuidit.Nos vero quam bréwiflime jm'mus .-(.'.C_"‘:a
E;"“"ﬂq'}v vninfcuiufq; magnitudinis pundum efle ;?:,
“a"!'mlgnitudinem poﬁgcum , penquod fiplan® mc‘.
punctoucdividagyr,in partes {ecatur zqucyond“"'szxi.

—4
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EXERCITATIONES,

A

————— L

Diximus,Magnicudinis velincz, plani {folidig; cen-

trum comple&eremur.Eritigicur,vein prafent figura,li-

Nez quidem cencrum A, planiB, folidiverd C.quod fiob-
Yciatquifpiam,lincam & fuperficiem nullam habere gra-

} uitatemsis fciat, neqs; corpora Mathematica grauitatem
habere,Mechanicum vero funes, haftas, ve@es pro lineis

famere;tabulas verd, & ciufmodi plana ad fuperficicrum
| naturam referre.

‘ Diximusinfuper,intra extraue, Aliqiando enim
grauitatis centrum extra molem corporis culus corporis
centrum cit; cadic, veinfequenti figura.

Efto corpus aliquod
fuperhiciesuc ABCDE,
ducatur linea CF,diuidés
figuras in partes hincinde
aqueponderantes A BC,
E D Q. Ducatur & G H.

dinidens item in partesx-
l quchndcxantcs GQGH, & GAB,EDH. fecentautem
feipfasin Leritigitur cencrum I extra figurz terminos &
molemipfam. Attamen licet hoc yerum fit, intra effe djci
Ponﬁ,quippc quod imaginario quodam, & vrita dicam,

! virtualiambiru A G D A contincatur.
Dicebamus,duplex efle grauitatis centrum , Natu-
A 2 ra,Vio-
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ra,Violentid:afirmamus modo, hzcre pidem vnume
fe,& ratione folum,non autem reipfa ac duo effentcon*
fiderari.

4 Efto enim gtauitau's_ na-
turalis cencrum B, co&pons )

{-

fecundum quod dimi um,fua-

B pte naturd cadet in C, fiver®

- corpus violenterimpellattri®
D,aliudacquirctcentrim 8™

uitaus ex violentia ecundurt

- X quam fertur,motumsin D1 B‘
autem funcre, nempevaum

(:::’ autem fi violentia & natura feorfum cenfiderc?”
Hzccentra,duo motusfe Gusveerqu®
F““FﬂhVidclicet,&Violcntn‘sl.?F::(?;;cr:hiimi’w"u
s quidem nonre&tus,fed curuus.

Proijciature

ter corpus grauc A
igiturviolencia, reéta :

¢ inBiea aurem elanguelce™
paullatim per curnam & o
xtamlinci feecturin G q?“

ra fer-
ve-

pimviolen-
eranté
feretur

D tenus enim ad anterio

Sk Sxyn tur,violentia eft;quatel™

o ad mfcnorcs partes,naturx. Vbiverd peruenit inG

:‘::::-"3 écgfntc, naturi verd manente, reda de@

© Caterimhzceentra,hique motus, naturalisnem”

pe;& violentusdiuerfimode fchabent adinuicem:

:::}gr_me corpus externi vi adhibita , centru™ munt
usimpellacur , adiuuabunt fe inaicem Naturd e

lentia, Siautemcontra, altcraaltcrircﬁﬁ“‘i“m"‘:iz;‘;
a S
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autemad latus,comagis pugnabunt, quo magis ab infe-
rioribus ad fuperioraficcmortus.

" CMechanices pracipuainfiruments,

pe—
 S—
- Hisita conftitutis dicimus,inftrumenta, quibusad
varias operationes Mechanici veuntur,, efle inter fequi-

iem diverfa,muldiplicia, & fivarictatem {peétes,pencin-
numerabilia,quodquamuis verum fit,ca omnia Ariftote-
lesad vedtem reducit,& libram:quod ctiam G. Vbaldus
inlibris Mcchanicorum fecit. Cazterum quipolt Arifto-
telem floruere Mechanici , omniaad quinque, quasap-
| pellant,Potentias,redegére.Suntauteni ex crone,Pap-
\ po,Guide Vbaldo,quicos fecutusct, Vedis, Trochlca,
‘ Axisin Peritrochio,Cuncus,Cochlea. Videtur autemi-
| pfe G.'Vbaldus fextamaddere, nempe Libram,de qua&

primusipfc Mechanicorumtra&atuminftituir. Verum

enimucro idem fer & funt Vedtis & Libra,, nifi forze quod
Libra tuncdicitur,cum brachia func zqualia. Veétis vero
quomodccunque eafe habeant; quinque harum Poren-
varii imagines itaob oculos ponimus. Vedis A. Trochlea
B, Axisin Peritrochio C.Cuncus D. CochleaveroE.




72

6 In Meciay. Ar1sT, PROBL.
B
|
! .
éf‘l-‘-m::ms. gy
I3
Porro, Cuneum ad libram reducere conatur A

ftoceles, quod facit & G. Vbaldus, qui ed refert Cu-
chleam, quippe quod nihilaliudfic Cochlea,quam o0-
- neus Cylindroinuolutus.  Nosautem duas gantt® P |
, tentiasad vedtem reduci poffe arbitramur Tmchleéf:
nempe,& Axemin Pericrochio. Nequaquamaute® =
neum & Cochleam. quod latiis quidem oftendemt

cimde Cunco eritnobis fermo peculiaris.
DeVeitees Libra fecundum eAri-
Slotelem..

bi M@'iﬁot_elcs in ipfo Mcchanicorumingl’cm’mrc::
1t Itumyideriab exi gua virtuge magnum P°"d"s:;n‘.

——4



EXERCITATIONES. 7
ueri,addito nimirum ponderipondere,fiquidem &veétis
¢t pondus. Duplex ergoilliadmiratio, {cilicer quod exi-
gua potentia moueatingens pondus,idque etiam addito
vedisipfiuspondere,fiat. Hocfecundumadiecifle vide-
tur, amplificationis alicuius gratid.  Etenim 3:mtcaus
ad rem pertinet , fi mouendis ponderibus veétis ipfius
ondus compares , nullius feré eile momenti proculdu-

ioaffirmaucris.Sed & illud quoquenotandum,aliquan-
dovedis pondus mouenti auxilium ferre , quod fic vbi
fulcimentointer potentiam moucntem, & pondus ipfum
collocato,vedtis pars qua i fulcimento ad potentiam eft,
premitur, Tunc cnim,ve diccbamus, vedis pondere fuo
potentiamadiunat. Gontraverdaccidit; cumpondusi-
pluminter fulcimentum eft & potentiam vel potentiai-
pfainter fulcimentum & pondus. tunc cnim vedisvnd
cum pondere attollicur.quz licervera fint,non tamen in-
defequitur,vedis pondus,quicquam quod curandum fir,
inopcratione efficere,autimpedire. '

Porro ve@emita finire pofiumus,longitudinem ef+
fe quandaminflexibilem,qua fulcimente dato, daci po-
tentiadatum pondus mouetur.

Ipfa quoqueLibra,vediximus,vedis cft:eius autem
natura,velemper fulcimentum medium obtincatlocum
inter pondus & pondus, Statera sutem merus eft vectis, fi
{patfum pro fulcimento; appendiculum verd currens pro
potentiamoucnte depucaucris.

De Cirenlo einsque natura eAriftorelis doétri-

naexaminata.
Ariftoreles,quitquid mirumin Mechanicis opera-
tur, id torum admirabili circuli narurzefle ribuendum
atbitratur, Aicautem, abfurdum nullacenus efle, fi exre
tirabili mirandum quippiam oriatur. In circulo ansein
qua-
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quatuorinueniri qualicares admiratione dignas. Primd,

quod ex concrarijs conftituatur , mouente videlicer &
moro. Secundam,quod contrariain eius circumferentia
inueniantur, quippequa cumvaicalinea fi, concauafi-
muleft & conuexa. Terciam,quod contrarijs feraturmo-
tionibus, antrorfim nimirum , recrorfum;, furfum, atque
deorfum. Quarcam, quod vaiciexiftentefemidiametros
nullumin ca pun&um fumipoflic, xqualisaleeri, in latio-
ne,velocicatis. Sicenim circulus A B, cuiuscencrum G,
{femidiameter A C, fumacur autemin ea punétum D, i-
temque punétum E. Erititaque in ipfa circulatione D
tacdius E, ipfumvero E tardius A, &icaciviusid ferezur
femper,quod remotius 2 mouente termino accipitur.

Hze exillo, quibus ne viero af-

fenfum prabeamus non vaica de cau-

z s
, facohibemur. Dicimusigicur, videri
Rl nobis, circulumnon ex contrarijs ¢g-
c fticui,putaexmanente & moto,fed ox

moto fimpliciter. Nulla ¢ft enim fe-

midiamecri pats, qux nonmoueatur.

3 Pun@&umautem , quod ftar, femidia-

metri parsnullact. Ecfanécurmoto

femidiametro fiat circulus,nonideo accidir,quod alterd
extremum fter,alcerumverd moueacur:fedideo quod fe.
midiameter perpetud eandem feruet longicudinem. Elli-
plisfané centrum habet, fed ab eoad circumferentiamu
quatuor tancum femidiametri quomodolibet fumpri du-
cunturzquales. Siquisigicurfemidigmetrum darecpro-
portione crefcentem & decrefcentem; ftantealtero ex-
ccemorum Ellipfis defcriberetur.  Praterea & fpiralisli-
nea,quamixea eft, aleero femidiametri exeremo manen-
te,altero veromoro producitur.  Legemitaque circuio
pra-
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EXERCITATIONES. ’
prafcribit,non quidem ?ué‘d hzcextremitasiter, illave-
1o moueatur , fed quod fua circulatione femper femidia-
meter candemferuet longitudinem,quodvet ex ipfa cir-
culidefinitione colligitur.

Ad fecundum miraculum, fcilicet, quod incirculo
circumferentia,quz vacualinea eftyconcaua fimulfic, &
conucxa. Diceretquifpiamid, {imodomirabilecft non
circulari tantum.feg cuilibercuruz linc primo compe-
tere,etenim & Ellipfis & Hyperbole, & Parabole, & fpi-
ta, tum Cyflois, (gonchois,- & infinitz aliz irrcgulares
concauz imulfunt & conuexz. Sed & hzcin fuperficie.
busquoquedefiderantur, i

Ad tertium,quod concrarijs feratur lationibus , an-
trorfum, retrorfum, furfum & deorfum. Dicimus, facile
folui.Nullus enim,rg bene perfpe@i, affivmaueritcircu-
lum contrarijs lationibus moueri.

o Eftocnimcirculus ABCD,
cirea centrum E s ponamus ro-
tari,& A verfusB, exempligra.

2 } tid,antrorfum, moucbituraué

x &BverfusC,& C verfusD,tum
Dverfus A. Non puto quenqua
di@turum , circulum hunc an-
trotfum codem tempore, & re-
trorfum ferri nec furfumauc de-.
orfum,fi enim quifpiam pereius circuls circumferentiam
ambularer, is certe cencrumipfum femper addexteram
haberet,vel ad finiftram,fi ad dexceram,anerorfumibit, i
ad finiftram, retrotfum. Sed necfurfum vel deorfum, eft
manifeftum. Nihilautem prohibeccundem motum va-
riorefpedu contrarium dici pofle, id tamen profedto fie-

rinequaquam poteft, nempe A moucriverfusB, hocefts
B antror-

4
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10 In Mecuax. Anisr. PRost.
antrorfum,&ecandem codem tempore verfusBjid cfbe:
trorfumsrepugnatenim nacure, 7 vbi
De quarto circulimiraculo,ibi eritnobis fermos
ea perpenderimus primé , qua Philofophus de Clrcﬂe-
produ&ionediffcrens in medium profert. Sunt autem
wfmodi: - i} ! .
Circulum quidem duplici notione products Nacw
rali videliceraltera, & alteraqua eft przeer naturam
ideo circularem lineamin termixtas computark :
Motus mixeusait , vel proportione feruatafit> 2%
non;Si proportione feruatd, re&am lineam €3 Vero ™
feruata,circularem lineam produci,
il Efto cnimreang
' P Jum AB C Dyculsshite
z rain dac fingprop® rMo-
- \ nc,ADch“‘A. : ottt
’ ucatur A, duplic! mdoen;
Alcero QM\, dmo-
& in By dltero vero ‘éi car
e licht ¢ . tum linez AB, R ‘;ﬂ‘
: ‘ verfus Dy feruatd o oy
rimlaterum proportione. ltaquc'ponamrcxmo"“’_
verfusB,perueniflcin E, exmortu autem quo roporeie”
naliter fercur cum linca A B, fa&a ipfaAB.in; H,perse
niflein G.& E G conac&atur. Eritigicar Parallclogra®
mum A EGF, Parallelogrammo A B C D propotfio™®
lefimile,& circaeandem diametrum A G C. Semperib’
tur pun@um A i duabuslationibus feratur, lateram Pt
portionc feruata, lineam producet reétam, diamest
nempe A G C.Ethocfanc nullam habe dubitasionc™
exyysquadocet Euclides1.6.prop.s 4.

His 1ca demonftratis hac vei videtur P hﬂo{oz}:;:ﬁ

A
£
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argumentatione = Si mixtus motus proportione femotd,
reGtamproducit,finunquam fcmon!:em circulum; fi
enimmodo feruarerur, modo non, partim re&a partim
nonre&aproduceretur. Ingeniofa quidemargumenta-
tio, nivitium centineret. Noncnimmixeus motus, qut
nunquam feruatd proportionefit, femper circulum pro-
ducic,fed & Elli teft, & quamlibetaliam lineam,
cuiusnullaparsficreéta. Hancdifficultatem vidic Pico-
lomineusin fua Paraphrafi, & eam folucre conatus eft,
fed quambene,aliorum eftoiudicium. Caterum falfum
cft, aflerere circulum ex'mixto motu hunquam feruatd
Proportione produci. feruat enim aflidu¢ mixtusmotus
| quo producitur ( fi cum mixtomotu producere velimus)
aliquam proportionem,fed non eandem.

‘ Efto cnimreéta A B, cui ad retos
A___E _ angulos AC. Moucaturautem A,ver-
“fusCperlincam AC, & codemtempo-
® relinea A C,verfus B, itatamen, ve fem-
peripfi AB, ficperpendicularis. feracur

G \===——H ‘autem ci lege, ve quam propertionem
A hdas '+ habermoruslinex A C verfusB,ad mo-
tum punéti A verfus C, candemhabeac
ipfe motus ab A verfus C, adrefiduum
linea A B,demptanempe ca parte quam
peragrauitlinea A G mota verfus B. Sic
daioicss. - autem, cam A C fug motu perucnerit
in D,pun@am A, Gimilicer fiuo motu percam lammgmc- \
niflean E. eritergo exmixeo motv, non quidemin D, nec
inE,fedinF, ericque pun&um Fin circamferentia circu-
licuitss eft diameteripfalinea A B,quod quidem demon-
fteatar ex conuerfapropofing.lib.s. Elem.EftenimAE
hoce®k D'F media proportionalisinter EF  hoceft, A D
& DB lrerumfifiarmotus A Cin G H,ad morum Hper

2 lineam

Bt
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2 Ix Mecuax. AntsT. PRo3®I.
lineam AC,'vfquein C, vcfehabct.pmpotﬁ‘*G".d
GH & GH ad GBcricexmotumixo Ain Hynempe 't
ciufdem circuli circumferentia AF HB. ex quibus e
bemus, circulum ex mixto motu fieri poffe pro eeionl®
bus quidem mediarum feruacis,fed nunquamijidem. .
Vera hzcproculdubio funtsnihilominus, velutis
re@tam producendam mixeus motus non ¢l ncceffadus
lxc_eﬁnixto motu producipofli,ita neque ad circularem»
&idcoverumnon efle quod aflerebac Philofophe: o
culum ex mixto motu proportionc nunquam feruatd e
ceffatio produci. ) 9YITIE
Conaturpoft hac Ariftoteles racionemafferte: €
circuli parces , qud propiores-centro fuerinteo o
diores. Aitaucem;fi duobus ab cadem potentt
““:3@9"1! repellatursillud vérd minus , 2quum cftca”
€ b idmioueri quod plu repatlicur,co quod minty De-
s mmPhnhmmu extremum propius<t ¢
to illa quz faum habet cerminum i centro remoUO ™

Eito , inquit» Ci"‘.ﬂus
BCDE & altqcr in¢o mlﬂ‘:
MN O P circaidemcen®™®
A. Ducantur; Diametd ™"
ioris quidem C D,E 3’““"%}
tisvero M O,N P. Trague ¥
AB circulara €0 PC""C“C“e
vndeeftgrella, ipld ‘:l“oqn 2
AM co ynde mouer €
rat,perucnict. Tardius aute™
‘ . fertur AM, quam;ll A‘Do’cs::;
JA9 terea quod A :
magistetrahatur quim innPA B. Dﬁfa igitur ALF &
apundoL,ipfi AB perpendicularis Lq,cadensinl:ii::'




. EXERCITATIONES.
ricircnlé, & rurfusabeodem L ipfi AB, parallela duca-
wr LS, Ab S vero eidem perpendicularis S T, 8 ab F i-
tem F X.SuncergoqL, S T,quidem zquales, nempeillx,
* perquas,fecundumnaturam,moucncur pun&a B M Mo-
tu verd retralionisad centrumyhoc eft,prazter naturam,
plus motum et M quim B. Maiorenimeft Mq,ipfa BT,
uod,ceu ngrum, fuppofuit Anftoteles. nosauteminf
emonftrabimus. Siigitur fiat vemotus praceraaturam
ad motum praternaturam, itamotusfecudum naturam,
admotum(i:cundumnamram,pnn&umB;cum M fueric
inL non eritin S,fedin F.runcenim, veelt F X motus fe-
cundum naturamad X B, praternataram, ira cft q L fe-
cundum nacaram ad q M praeeer naturam; fed BF maior
eft ML, ergo proportione feruatd, velocius mouctur B
quamM ciccaidem centrum A.  Hae autem (umma eft
corumqux przfert Ar:ftoteles, Carerimnosparaliclo-
grammum, quodin figura cius habetur pratermifimus,
quippe quod nihil ad eam qua affertur, demonftratio-
nem faciar. o i ST A7 &
Mods quod pollicchbamur , nempe minorem effe
BT,quim qM,itademonftaamus.quoniaST. ex prop.i3.
L.6. media proportionalis eft inter BT & TE, eritqua-
dratum Tg) @quale parallclogrimo feureétangulo BT,
TE,item, quoniam qL mczﬁa proportionalis cft inter
Mq.& qO. entquadragum gL zquale retanguloMd,
q O, zqualiacrgo funt re®angula BT E; MqO, iraque
reciprocalatera habent proportionalia.quare,ve TE,ad
q O, ita Mqad TB,fed T E maior eftipfaq O, ?UI pe
quodparsfit O ipfius T E, maior ergo & Mqipla TB,
quodoftendendum fuerat,
Caterumfubnilia &ingeniofaifthzceflenonnega-
mus, & longé faciliori & explicatiori modo veritas hae

dcmonnraxipotcﬂ,reic&u nempeillis,fecundum, 8 pre-
B ; ter
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cer naturam motibus,'qui quidéin fimsplici circt

{ariononcadunt : caderentautem forcafle,

resefferd paderibus circumlatis ex Rabili centr®
ibra. tuncenimdicipotglt, pondus quod alias

neretrahifed hzcad circuli naturam , quaceRgs
cft,ncquaquam fpedant.

circumferentia

i circulatione rotaro. €t¢

diamererad diametrum, & femidiameter ad {cmid'i‘““c

trum, ita circumferentia ad circumferenciam

tiam DGEL At mota linca C A circa cenrrui®

ACad CDiitacircumferentia AFHB ad Ci'_‘c“m

uetur fimul & CD, codem igitur tempore rotationc™®
complentpunda A D, maius ergo fpatium codem e
ﬂg'c meticur A,ipfa D, quare velocior.  Iraigitf

it

! Fto;quadc reagit G, Vbaldusin Mcchanicismu aiad |

mundicentrumtenderet, 4 cicculi centroin a",‘ calus

Efto igitar circumfcrcn!”_
AFBH, cuius centrum C C
meter A C B femidiametet 57
fumaturin AC Pun&““!‘l‘a D
libet, D, & centro C)fpatid
chcﬂb““‘
DGEL DicopunttamAYeS
cius moueri pun&o D¢l

fcha-

t velocitas ad velocitatem, ve circumferentia B
cumferentiam, &diameterad diametrum,quare id4*

moucturin pun&od centro remotiori, velociu® i
ucturquodab co diftac minus , quod fuerat
demonftrandum.

llomo-

Q£
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EXERCITATIONES. 15

QVASTIONES
MECHANIC £.
Qvxstio L
Cur maiores libre exactiores fint mi-
noribus?

I)Rioribus , ceu fundamentis quibufdam iadis, oppor-
tuné ad quzftiones proponendas, casquediluendasfe
confe‘rt Ariftoteles. Porroin propoﬁtaquzﬁionc vide-
tur prima fronte cauffam quari dere quxnon eft:ctenim
quis affirmauerit ynquam, lancesqui us Apothecarij &
M:_lccll.arij veuntur, magnaseas quidcm, illis exactiores
| effc quibus Gemmarij, atque Argentati) filiquis, &fcru-
pulis minurifiimaappendunt,qua tamen perexiguz (unt,
‘ & fiillis comparenturminima? Veruntamen,ita prorfus

res habet, ve afferic Anftoreles. Non cnim propterea

quod illx magnz fint, ha verd exignz, ha funcillisexa-
&iores;fed quoniam magna,rudes Wnt,minores vero ex-
quifita diligentia elaboratx, & a materix pcm'naciali‘bc.
nores. Careris ergo paribus,exactiores cife maiorcs, ex

l Philofophimente;itadocebimus.
Eftolibramaior AB,

cuius fulcimentum C.
Minor vero libra DE,
circa idem fulcimérum
C, yna cum maiori,ima-
ginationc,conucrfa.Ap.
ponagur quoduis pon-
; dus maion librz in A,
declinetys exemyli gratidin F, e iwqueminor librain Gy

. incadem enim ncafunt CG k. Vaagigicurex codem
cen-
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16 o Ix MecHAN: ARIST. ProsL. G
centie C portionemciculi defcribet GD JAFE¢€ gl“
ACF feJ;r circuli, cuius diameter AB, «d DCGE;
&orcirculi, cuius diameter DE. ltaque yediameter ?d
diametrum, ita portio ad portionem maiorautem 4

mc:;r AB diametro D E:maiorergo portio AF,

ne D G.quod autem maius cft,minus obrutum fallic, X
quifitius iraque traftum ex maior! AB quam ¢X ipfa m¥

nori DE cognofcemus,quod fuerat oftendendu™
g Caterim hac eadem de cauffa Aftronomica It
rumenta, puta Aftrolabia, Armillz, & aliact odi

quo ampliora ¢o exquificiora,& certiora pro aneur-
Eﬂo cnim A-
ftrolabium magnum

cuius diameter »
4]

E. Duatuuoen“"

(s
re&aEF tangcn‘_m;‘
iorem circulum 1752
minoré vero (ecis In
G,VtigituxGD‘-‘d‘o'

GCD}

tum circulum B~
ita FB. ad coum
culum FAB,V“?‘;
il GDadF Bitd
ﬁlg':ntatl 1n GD,ad cos qui fignanturin ;F,maio ;f:acrp
ita 1? uiin F B, & minutarum partium capaciorct: e
‘5211':2!;“;};'“&“6“ uzlibet quo maiord fuerin®
1 2 "
e q‘&"?io(lllc dci:;;guo propofuerat Ariftoceles?®
~ * Quod autem addit de fraudib o
l’ﬁ"Ol’
gluqnut'?:ﬁg;amohcm miChinantu:i;::ulP:t:g;ura en
svepedendo defraudent, dumad medium, (Pmam,
nolt




EXERCITATIONES, 17
non ponentes;tum plumbum in alterutram libr partem
infundentes;aut ligni quod ad radicem vergebat, incam
wam deferri volunt partem conftituentes, autfi nodum
habuerit, ligni enim grawior caeft pars, in qua clt radix,
nodus veroradix quzdam eft.Hinc quari pofle:
Virum librs qua ponderibus vactis & wilibrant,
 omni prorfiss careant fraude:
Videricuipiam poffet,libras, qu& ponderibus va-
cuz, zquilibrant, omni prorfus fraude carére, verunta-
menitanon eft, quod diligentits (res cnim magaimo-
menti eft)difquiremus. =
A Bftocnimlibra AB,itadivifa
r ©C 1o l in G,ve A Cfirpartiom 15,CB ve-
BT 16 carundem fit10.apponatur parti
. A lanx ponderans 10, parti vero, B
é lanx penderans 15, ¢x permutaca i-
| gitur proportione libra (ufpenfa in
ks C,gque ponderabitifiaucemappo-
nattir lanci Blacoma vnciarum 6,&in Jance A confticua-
‘eurpurpura,quzitate habeat ad vncias 6, ve 10 ad 14,ite-
rum zqueponderabit,fed ve 10 ad 15,ita 4 ad 6. Purpura-
riusergo fraudulentus,ponensinlance A yncias purpur
4> falo xquilibrio peter pretium vaciarum 6,&ita em-
prorem decipiet,quod fan¢ innuerat, non autem demon-
ftrauerac A’q’ﬂgtjcs. Hzxc autem facilioraficacexijs,
quxinfequentibus quaftionibus,vbi de ve&eagetur,ex-
plicabuntur. iy
Detegitur autem fraus,fi alternatim facoma in pon-
derando,modo huic,modaillilanci apponatur. Sicnim
inlance A conftituatur facoma,in B verd purpura non fic
zquilibrium. ( mitip oM e
‘ C . QuAE-
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18 In Mecuax. Ar1sT, PrODIL.
QvesTioO 1L e
Cur fifurfum libra fulecimentsom fit , appofito ad alter
ponderedefcendar £5ra,d- co m{;o,irf‘::m afcendat 'd'd,zd'
librism rexcrtatur Sivers deorfium fulcimentwmuerityee,
preffaad equilibrinm non reuertatwr?

Blmembremproponit Philofophus quzﬁioncm»q_ wm-
trimembrem dcbuit.triplici{?quidcm loco M?‘:“.
tum aptari poteft,fuperioti,medio, inferiori- N“.
muibus verba faciemus,
: Prima Quzftionispars. ;
- De Librafurfum fulcimentum habenté:
_ Ariltoreles primam quxﬁionisPartemi“r"lmc
‘ g:'u:! f_utf;lm pﬁnr;; quidem exiftente, plus librx "“;
e iculum fit?Sparcum eni iculumeit*
i neceﬂ‘_c e&dcorful:u fenii:ln;;:,l:i u:gfltf:o‘:lccafﬁnd"
qua bifariam libram dividit ad ipfam CKP‘“&C'W'
€umonusincumbatad libra partem furﬁl:s r:ﬁil’a"" BG
Suhbrarc&a(hocc&,inzquilibrioco icutd)

fparcum autem™
ﬁlcimcntﬂm .gge:
D, defuper:{paros.
B tem deorfum sz'
perpel
bi ADM
Si igitur in ip‘_":qf:}.
naturenus,eri® b oy
dem vbi E; 407
vbiH, Tuf“ librs
caqux bifand™ o
f‘“'-Pﬂﬂgo quidem erit D M,ipfius perpendiculis in
benteauté onere,eric D G.quare libripfius EH ‘2’“,

ST =T

A

it




EXERCITATIONES. 19
extraperpendiculum,cft A M,vbi ¢t qP maiuscft dimi-
dio. Siigituramoucaturonusab E;neceflecft deorfum
ferriH,minus eft enim E: fiquidem igitur habuerit fpar-
tum furfum,propter hocafcenditlibra. | :

Peflimé omnesfchema hoclinedrunt,ita ve difficil-
limum ficau@orisinde fenfum affequi. Nos autem cla-
riusremoboculosponimus. Id ergo fibivule Ariftotcles,
propterea quod pars iugi H D G maior cft parece EDg,
eam elevatam necefle eft defcendere,& iteruma perpen-
diculari A DM bifariam dinifamad zquilibrium reuer-

4 ti,Poffumus nosidem fimpliciori figurademonitrare.

Eftolibra AB,bi<
fariamu diuifa in G,
fulcimentit vero fur-
fum vbi D, produca-
tur pcépcndicul;ris
DCinE. Stanteigt-
tarlibra A B,inaqui.
libriozqualiseft pars
\CH, ipfi parti CB
apponatur pondusin
=331} | B. Declinabitigitur
libramotacirca centriim D, fiacautemin E G, fecetque
perpendicularemin L. Punétum vero C codem moru cir-
caidemcentrum D eritin H. amoueatur pondus appofi-
tum : Dicolibrama ficw F Gdeclinaturam & iterum re-
uerluram in fitum priftinum A CB. quoniam enim parti
GH,quz zqualis eft parti H F, addicur pars 1H, quzd
perpendiculari eft viquead H,ipfi vero HF'eadem pars

ctrahicur, ericd F minor GL ‘Superabitvritaque IF &
Gldefcenderque F lalcendervero 1F, doncciterum -
C 2 bra
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20’ In Mecuan. Arist, Prosr.

brafnpartes zquales,veantea, dividarorin'C Sfargue®-

quilibrium. :

3 Hzc Philofophi demonftratio eft verailla quidem

ednon exMechanicis principijs,hocelbex centr gravt

tatu‘lfcculauonc;nqs igitur clariis rem exponemus: &

quz {equuntur confideratis. .
cur,dimif

Sipondus circa ftabil
2 : ccentrum conuercatid A
fam non ftabit, nifi fecundum grauicatis cencrom fuerit
in perpcndncu!zn,quz percentrum, cir¢a quod conuer
titur,ad mundi centrum cadit.  Stabit autein ¢4 pee
f:;:‘m! in duobus punétis, altero a centr@ mundi
0 ; altero veré ci icuerit pro”
P e eré cidem quancum licucr Pv |
' |

A "

_ Eftocorpus A cuids gravt” |
tatis centrum B,mxum!in?% ‘
fexibili BQ, cum qu# lik
conuertatur circa centri™ &
Ducatur autem p(:rtll“‘“’ll ccll;'
trum perpendicularis ir
Sicigicur primé pondus £ e
dum gracilis Bcengrum» 8PS
pendiculari ipfa fopra €62 2
C,putainB. Moucanar&d’rc
datin E,Poft hzcverd iﬂ!_: shoe
cfticeruminipfaperped culat
infracencrum C. Defcribeee” |
gocirculum ex centro C,ne®
) f: BEY fecantem pdgﬂ‘d"u'

rem in duobus punctis °SF£:
fizis B F, dico, pondus m::ﬂ'uﬂ

! f‘;/"'

M
Ly

i
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EXERCITATIONES.

miilumin duobus tantum punéis fuapee naturd perman-
furam; BF, in B, primo,quoniam cum corpusipfum A
perpendiculari,qua fupeificicilocointelligitur ABCD
per centrum gravitatis dinidatur, in parces dinidicur z-
queponderantes , quare in neutram partem inclinabic.
Stabicigitur ere@um; linex ipfi fultum, 1nflexibiliB C,
qua nititurpunéo C. InE verd non ftabic, quippe qued
¢o ficu centrum ipfam grauitatis fic extra perpendicula-
rem, & ideo extratulcimentumtabile C. In F verdite.
ram ftabit,pendens d centro C, proprereaquod &ibiab
cadem perpendiculari dividatur per grauitatis centrum
inpartes zqueponderantes. EftigiturrefpeéuB, iplum
punéum C,fulcimentum deorfum, refpe&uverd F, ful-
cimentum furfum. Atquialinea D F.C B,d centro mundi,
quodeft exeracirculum, BEF, circulumipfum percen-
trum C fecar, ericparseius D F quidem breuiffima, ipfa
verd D Bloagiffima,cx propof.8.lib.3. Elem. Pondusigi-
tur A conuerfum feuliberé motum circa centrum C, in
duobus tantum locis perpendicularis linez ftabicremo-
tiﬂh‘?;ahero,vuﬂB,altcro vero eidem quamproximo,
veeftF. :

Hoc idem egregi¢ demonftravic G. Vbald. in fuis
Mechanicis, Tractatude Libra prop.1.

Adhzcautem dubitare quis poflet,cur experientid
docente,ponderaquzinfra fulcimentum habent, velan-
cea fariffaue ad planum horizontis perpendiculariter -
rc&a,liceteoeaﬁ:guuizatis cenmunin:rfa perpendicu-

:;:i conftituatur , non ftet quidem, f¢ altrinfecus ca-
@ : 1
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2t In MecHAN. Aris r. PROBL: e
Sit enim horizont?
plannm AdB)c‘;iin:lrm s
C ndicularit
&a muur fariffa DG
cuius grauigatis CEOET
E,in igp(al pcl‘PC“d"“:g:
( Stabit ergo, eX PrE®la
! & certé {tare debuifs
retque, ni vinumo
‘ materiz; non ffat?
R | quiadiﬂicillimnmen
1 uitatis centrum; fuapte naturiindiuifibile,ita adam
' fiftere, veinneutram parcem i perpendiculad de
Hzcigitur exijsfpeculationibus eft,qua ad praxum>
teriz vitioimpediente,autvixaucnunguam s edigt e
Hincauctem ea quaftio (oluitur, Curij qm(anﬂ'ﬂ?

i
inct

{
' cre@am digito fammo fuftinere co non ot 4
dem,fed digi‘timow,ﬁrifﬁt mﬁtumn :::;;l:;mr. f
1 . Id cerec agin,quinucantis fanﬂ'z,digito.m“"m =
I | :j“fﬂ]n veinipfo motu digitumaflidué centro §
: ariflx {upponaynde fir ve nunguamexera fuldm“‘mm
5) permanens;nunquamcadar.
e Slmilishuscalia‘luomxcdubitadofoluimrchmPc'
Currurbines , quibus pueri ludunr, domqui e
tur, ftentere@i,rotationevero cefluance, cadant. 2
2 Efto-cnim Tusbo AB»
iﬂ!gnm’tadsccnuumcd"_‘” o
C Y honzontis DE, lincaHo 3
==— H perpendicularis ABC;U"‘.ﬁ‘n_
= per centrum grauitatis C, ‘“":“
tem fulcimentumin B. 1834 <" G
3 E centrum gravicais C fic 10 P
perpendiculari,{tabicex

demon”
nraﬂ"
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EXERCITATIONES, 23

ftratis,at ex vitio materiz non ftabit. Modg,vraflolet,ra-

pido moturotctur. Dico, Turbinem,motu feurotatione

durance ftare, ea autem paullatim clanguefcenteinca-

fumvergere;ceflante vero penitus cadere. ficenim exin-

zqualitate materiz, vel operis ruditate, vel alid quauis

excaufla, gravicatis centrumnon cliein C, fed exempli

gratidvbi E: notentur auzem hinc inde Turbinis latera
notis G H. Vaquecum F extra perpendicularem fuerir,
cadet Turbo ad partem Gjatid ne fiat, efficitur velocita.
temotus, quo centrum F cransfertur in contrariam par-
tem, vbi L.non autem cadic verfus H, quoniam cadem ve-
locitate iterum transferturin F,quamobrem cum huius-
cemodi ceneri affidua cirea perpendicularem fiat trans-
latio, ad nullam partem Tur%o cadere poteft; clangue-
{cente veromorurotans, paullatimincipic inclinari, do-
necco penitus ceflante, ad cam partem cadit,adquama
perpendiculari grauitatis cencrum vergit. Defcribitau-
tem inrotatione grauiratis centraum , quod inmedio non
eft paruum circulum, per cuius centrum ipfa perpendi-
cularis pertingit.

| Modé redeuntesad libram,, cuius fulcimentum eft
furfum,alio principio, nempe Mechanico, cur depreffa
ad zqualitatem reucrtacur,demonftrabimus,
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-' Ix MECHAN.ARIST. ProsL: ]
prd sicigicur el
peri\ls.libm AB, et

A cularis Yero

| i - fulcimengim
. uitatis CEFUR

‘ : A% icns a mundi €2

trumtendic D L E.ftante igitur librd in fua 247 £y
‘ . ricentrum grauicatis Cinipfa perpendiculac infra o
Q dem fulcimentum D.  Loco verd, mundi c6057° " u-
; f:;ﬂ;::l&ogdus &hzcappona(u: in B;D“hmb'(‘;aﬂ

ars CB,in HF, elevatiinterim pa e AGIB

Motaigitur libratota, circa fulci:\ncirgu:m Dﬂ‘°“"bm“ |

circai ivati ibesd
dem centrum, & grauicatis cenerum C» defet hot

1
:
] , portionem circuli G H, fietd; Cin H, & quonia™
N it C,C)flra per cndiculare:'u ﬁt.amo,:::ond“" ‘xl'a;:
ce B,cuiuspreflionelibra declinaucrac,centr raut la-
tisper candem circuli portionem H G,ad per l""‘dwu li-
;cm defcender,doneciterumin caquiclcat, quo "ﬁ:,u.
R::n Ad E ;ld xquilibrium reuerterur : quod fuerat dem :
| Hisitadeclaratis, often dnullos a0t
nos animaduertit ) harum libtda::lnll":j: c(l:}:ofulcimcn!““‘
habent furfum,eam efle naturam , ve non a quouis P ade-
'“Plvoﬁto moueantur,vel penicusdeclinent: s
B llfdcm cnim {tantibus, addacur quoduis Pond‘” e |
ciBiltaque i cale fucrit quod fupercerefiftentia® 37y;

g



EXERCITATIONES, | 25

illi Facit centrum gravitatis contra naturam clacumin H

moucbiturquadam libra.Sinautem tam parui momenti

fit,vteam refiftentiamnon vincat, ftante circalocumin-

gg\um centré C, non moucbirur aut faltem parum;ipfa
ra,

Hinc colligimus fieri pofle , librasillas, quanon«
quouis,quantumuis paruo ponderedeclinant,cas falci. «
mencum habere furfum.

Hisaddimus, czeeris paribus, refiftentiam d clle
maiorem , quo minus grawicatis centrum diftac d fnlci-
mento fucfuin,circa quod ipfalibraaduertitur.

> Eftolibra AB,cuiusgra-
> uitatiscentrum C, & primo
% e videm cius fulcimentum
\" urfum ficvbiD, itaque fiap-

B) pofito pondere declinauerit
@ = O ibra ag partes B, pun&um

: C, dum afcendet deleriber
portionemcirculi C E.fulciaturiterum furfum punéoF,

&iterumdeclinerad parees B,&iterum pun&umC,dum
alcendet, circuli portionem defcriber C G Eftautem
minor angulus contadtus A C E,angulo A C G,magiser-
go furfum,hoc eft,ad nacuram (ui feretur C, per C G,ex

centeo F, quam per C E,ex centro D, quod fuera de-
monltrandum. :

Hzcautem refiftentia ex codem fulcimento & co-
dem’pondere co facilivs fuperabitur , quo longius bra-
chium libra fueric.

Efto cnimiterum libra A B, cuius fulcimentum D,
centrum grauitatis C, fic & alialibra, cuius brachiabre-
uiora E F,idem habens centrum C, & cidem punéto fu-
{penfa D.Dico igitur, cedem pondecre appofito, fa:ili;l_s

D -~ dechi-
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26 - In MecHAN. Ar1st. PROBL.
i e declinaturam libra

mad
partcsB,quim fiidemap-

onereturinF. Demit-

tacur cnim. 4 pundto
dicul

horizonti perpeP
ris B G, & ab Fitemper
3 pcn;icularis H »g“’:
d % junéta D B,centro £
i«E:&?g r,:"; DB,circuli portio defcribacut B, item
feribatuc F&(‘, G ¥ D,fpatio D F,portio circuli ¢
2p.lib.1. El #eft aucem maior DB ipfa DF ex propo™
l'!K.O .ll ::ln quate maioris circuli por(io et Bl quan‘
prta e pefi-“;?“"?"‘“ cft,a perpendicular remotiof
fs K F H angulo e Pucr' f 1. maiorfiquidemeft ﬁ:;
: -quod nos ita probamus u
E prosg rcﬂlg::

H

'% ue‘n b - hor g ]
gaﬂ g,ivct:::::,sﬁ' ﬁBb, linea L F contingens €
circulum Bl in B, & perpendicularis MB» conting™"
circuliminoreft :.& quiaangulus contingenti® maiors
maior 1B M,R &".‘3“'°COntingcm‘.zm,—"w,’c,,‘; FL
DR e DL B B M, minor¢r
iam citata Pi': lp;) DBI refiduo, Maior autem D Cex
multominus Pz .quaDBC,erit igi(ur refiduum CFK’
‘l“i*‘-usfldetrr; duo FBLfedredifunt CFHr FB Gex
maius teﬁdu.: I ;;n(t;ur CFK, FBI, eritrefiduu™ KF H,
ripondusdel. ’P’“Sergotetrahimri crpcndi‘-“h'
Przualebitrccf. f'!, deusperFK quim per B F minus i
fiappendatu ; entzin Cpond: sap ‘cnﬁ;m in l"!‘l"im
l’oﬂ'uml;xsn 8?.'3“0" fuerac dcﬁxon}ﬂrandum- :
Sintenim f idemquoquealiteroftendere.
enim{eorfum ddz : F
q commu 3 librae,maior A B,minot EL
ro furfumD.p negrauicatis cenerum C falcimentu™ ¥
: ‘Od““‘"'thendicula;{s D Gin s fist

CG zqualis CR. ¢
qualis CB, C H verd zqualis CF. Sunc ,"giw’rdlw
vedes




EXERCITATIONES. 7
»

ve&esD G,DH,quo-

ti rum f?‘uk_iem commu-

A = ne fulcimentum D,
@ \ vz - 3) pondusveroC,poten-
¥ e O tizvbi HG. Sl?nt au-

tem hi veétes cius na-

H turz, in quibus pédus
eft inter fulcimentum

G & potentiam , itaque
vt fe habee DC, ad

D G,itapotentiain G

ad pondusin C,itemve D G ad DH ita potentiain Had
idem pondus C, fed minor eft propofito DC, ad DG
quim D Cad DH. minorergo porentiarequiriturin G,
hoceft,inB,quimin H,hoceftin F, Dataigitur ponderis
zqualitate facilits fuperabitur refitentia C in B, quam
inF:quod oftendendum fuerac.

Ad huias librz naturam illz quoque rediguntur,
quarumiugum non retum quidem, fed curuum, vel ex
redtis furfum in angulum ad fulcimentum detinencibus,
necrefertverum curuicas ficcirculi portio quzliber, aue
ellipfis fecundum alterum diamecrorum; quod ita de-
monftramus,

@ § Eftolibra,cuiusiugum

: curuum angulacdue ABC,

cuius fuldmcntumB,z%ua-
liaautem brachia A B, G,
& pondera item vering; ap-
| penfaxqualia. Demittatur
' expunéto B ad mundi ¢en-
crum perpendicularis BD.
Stante igitur hbra ABC in
.zquilibrio , crit-eius graiti-
D 2 aus

93




94

28 Ix MeciAN. Ar1sT. PROBL:
tatis centrum in ipfa perpendiculari B D,putain - Ap-

ponatur ondusin C, declinabitaucem librds fic auce®
iuxca poficionem F B G. Centrum igitur grauicatis E pf
portionem E H, eritin H. Afcendicerge centeum gAY
tatisin H,lxoc eft, furfum,id eft,contra ¢ius pacurami &
motoigitur pondereex C,grauitatis centrim extra per-
endicularem cor (ticutum rurfus defcendet, &It
ibra AB C ad zquilibrium reuerteeur. Hogidem 8
gi¢oftendic G.Vbald.in wra&atude libra»PfoPO‘:"
Hincratio pendet carumimaguncularum? e
contufa papyro ligneaue leuimateria comyingu'.“’ P
que manus carum ambas, ferreum filum ttﬂjidw'a';:
S plumbea appendunt pondera zqualids €2 qu}t;
mg“ ‘; Ve ‘;entmm grauitatis infra Pcdesimas“""' -
i enim ex:cnfoﬁloimponentcsc‘“w ;
sperillud, vlerd citrods decurrere faciuntim3B®"y

culaincerim ereta &i ‘ 4
vefigurd cl,;;: 6::‘“‘"‘“"301 pattem cadent®’ que

o Eftoimage®e

A 1 fa A B,per ma*

&f ' " nus graijciate’ ﬁ’“‘:a

-+ ferreum cnxﬂ%‘w

zqualibus PO 2.
btc:ls hinc ind® appe
gurd®

chinz grauita® “
rum £, ﬁgqlle P“
' pe'diculnis |_J°’ 3';
e uitatis cen;r“t":m.
<lin ens A SE.I2q"
ata imaguncula, & conuerfacirca punétum 2 50
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EXERCITATIONES. 1w

clineradparees I,centrum grauitatis elenabieur in F. Si
verd ad partes H eleuabitur in G. quare cum F G loca
{incremorioraa mundi centro,quam ficE; non ftabicgra-
vitatis cencrumin punétis F G.{ed adinfimum locum re-
uertecur, hocelt, inipfaperpendiculanin E, & imagun-
culaad perpendiculumipfi H BE filo, hoceft, ipfihori-
Zonti reucreerur.

Hinc ctiam Arictum, Teftudinunsque demolite-
riarum Machinarum vispendet, nempe ex ratione libra-
rum,quz fulcimentum habent fur{um.

Zftoenim Aries A B
funi appenfus CD, cu-
ius grauitatis centrunm.
D, perpendicularis vero

ux ad mundi centrum
ipfaCD E.Srante igitur
in zquilibrio machina,

- centrum graunitatis eric
in ipfa perpendiculari.
Applicetur alicubi po-
tentia recropellens, eleuabiturigitur centrum grauicatis

’ Ectdtculi portionem D F, cuius femidiametercft CD,
erqueiuxeapofitionem CF. Aries veroin GFH. Di-

| miflaitaqueMachina centrum F vepote graue,non ftabit,
fedfuaptenaturireuerteturinD,  Quadruplici autem
de caufla morus Arietis violentiffimus cft ex vi naturalis
ponderis » quodcorfum fertur, tum yelocitatenaturalis
motusin delcendendo au&tz, tum ex vipotentizimpel-
leneis,& naturalem motum adinuantis , tum exvelocita-
¢ cx motu violento deorfum & antrorfum impellente
acquificd.Id eriam addimus s eo validiores fore iétus, quo
grauior fueritMachina , & maius fpatium, quoretrotra-
’ hiwa
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° In Mecnan.Ar1sT. PROSE 3
;himr, grauitateipfa & {patiotum yirium vRioBE operd
tionem mirumin modum adiuuantibus. bentes &
Hzcnos de Librafurfum falcimentumha o
@avoluimus, nunc deca, cuius fulcimentumeE
cft,verba faciemus.

Alcera quaftionis pars:
De Libracuins fulcimentum deorfum -

. ub-
Si deorfum fuerit,inquit Ariftoteles id ‘I‘“’d f
ftat,contrarium facicilli qufurfum habet nem o ficli
quilibriumnon renertitur. Plus enimait, dm:‘ iculum
brz, quz dcorfum eft pars, quam quod perpe 5 euior
fecet, quapropternonafcendit. cleuata enimp?
C

. . ic,ate0d
Hzcille, quifchematequo neremaperit n
pudinterpretes,& Picolomt?l?éulgpa"rapht?ﬁ‘m 3
gosé lincato,vrinde obfcaritas lucisloco, l‘ﬁ:“: fi-
undatur. Nos,quod & fupra quoque fecimu® e
guri, foleipfo clariorem, zx Ariftorelisipfius menter
toram cfficiemus. ; aa,(n0¢
3 : Siclibrare™ on.
oft,in 2quilib®p .
fticuea)vbi em(id
K yendicnluma“.‘wurb
eft, perpendi®’ )
uz ad mundicet o
LM Biﬁriamlg'ﬁ 5
fecarur NG- ME
ofthzc onere I 5.,;
rel'“quidem (’;vbl
o' ipﬁlm a“tem' LP'
R.KL au:omvb(’lu 73




EXERCITATIONES. 3t
quaremaiuseft K O,quam L R,ipfaparee PKL. Amoto
igituroncrenecefle e manere. Incambitenim onus cx-
ceflusmedietatscius,vbicft F. Senfuseftigitur,idcirco

partemiugi KL O inclinatam , ad 2quilibrium nonre+
uerti, meptelca quod maior fitipfa K L O pars qua tra-
a

hit,ipfaR K L,qua trahitur & elevatur.
= Porefthoc idem longe
fimpliciori thematedemon-

ftrari. Efo cnim libra AB,

& cuius cencrum C, fulcimen-

> tumvero deorfum D, Per-
endicularis per centrum &

G—ﬁ ulamentum tranfiens EF.
3 Apponaturpondusin B, de-

clinabitq; pura ad GH, cens
trum vero C,ex ftabili fulci-
mento D, circuli portionem defcribet CI, libra autem
{ecabit EF perpendiculareminK. /Equales autemfung
1G,IH, acexparte HI defumpea eft K1, additaque ipfi
1G,maiorcftergorota K G,rora KH.  Nonigicur KH
habet K G, fed libra,nifi impedita fuerit, cum centro C
defcendenteperlin M, ad ipfam perpendicularemdela-
ta,ad inferiorem partem, mutatis vicibus quicfcer, fatto
nempe fulcimentofarfum , fietq; horizont xquediltans
iuxta pofitionem L MN. g L
~ Demonftratio quidé et hzc,fed non €X proprijs prin-
.¢ipijs Mechanicis,népe ex ratione céeri gravitatis petitd.
Lildem enim fangibusjci centrum grauicacis C fiac extra
pergcndicuhrem,derceﬁdehsqd 1, nu:t]uam reuerecrur
in Caafcenderctenim fed i liberé circa centrum D con-
uerteretur, defcendens vedium eft per circulum C IM
'l,.o}?ddh? B, fierer in L, A vero in N adepra pofitione

Cur
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Ix MecHAY. ArisT. PROBL. 4
r L ;
: + Curautem huiuslibra,quz aliisiuu!lh;eﬁ;a?w
neri:l’hllofophus.eavideturcaulfa,quddm e'll RN
tutem cliciar,vefuoloco videbimus. ldautcm;
| mm.homincmacutiﬂimnmnihilprorfusdc ca v
i fe,quz fulcimentum necfurfum habct,nec{lwds  iplo-
i‘ inipfo exquificd medio,ita vt cencrum dgramu s
um

.met fulcimento confiftat. Nosigiturde hgcquol:x.
pretium fuerit,& ad rem,quade agimus,veile)it
proferemus.

|
De libra cuins fulcimentum et inmedio- ‘I
Y

fur-
Dicimus iuque.libram,cuiusfuldm"’mm: .enc ipf"
fum eft,nec deorfum,fed prorfusin mcdio:“_‘mp-"
uicatis centro,vbi brachia & pondera vering" womo* 1
) tafuerintzqualia, iabzquili nomouw‘“‘:‘?ﬁwdﬁ'
i docunque pofita,tare neca:L co,quemadepta e
‘ moueri. tio-
) Quzftionem hanc perperam grairunt f‘“:‘,ﬁj 1
res quidam, Hicron. Gardanus, Nicolaus Tartaleh oy,
| nonnulli, qui Iordani Nemoracijaffertiones "".';s egre
quorum demonftrationes vel paralogifmos pOX! brapro”
gi¢ confutauitin libr. Mechanicor. Tra&atu d_cli Ledto
pof 4. Guid. Vbald. ad cuius probatiflima fc"P'? Jucifi-
Ly rem ablegamus.fufifimé enim ibi hacde re &20 :n‘ co-
. méagit. Nosautem quidem paucis ca,quZ ad
guitioncm pertinent,explicabimus. AB
» ‘ Eftoenim ibr2 T
cuius brachia ‘aq' i
ncrum gF
iax: :.‘.c , brachi)s 'cf:.
AC,CB zqual i
qualia pom}“’
inde appondtif y .

< ‘_2.'-'-_‘_"9',"-“

——— —




« Exercitamiowss] 35
fulcimentoinmedio, hoceft, vbigrauitatis centrum C
applicato percentrumipfum C ducacur perpendicularis,
quaad mundi centrum, D CE, (in]ll'xc primum libra z-

quediftanshorizonti, conftitura. Tum ex alteraparte
preflamoucatur & fiatiuxea pofitionem F C G.Dico cam
dimiffam permanere, etenim cumgrauitatis cenerum fic
inipfa perpendiculari,in ncutram partem verger, fedneg
vergerepotelt, quippe quod non circafulcimentum cen
Centrum matus,moucatur gravitatis cencrum, fedinipfo
ficfulcimentosfitum ergononmutat. Pratereacimper-
peadicularis D CE pergrauirtacis centrum ducatur, cor-
Pus ipfum ex ponderibus &libra conftans abcain partes
€queponderantesf{ecacur,&ideo ex centrigrauitatis dif-
finitione, quam protulit Pappus, corpus ipfum centro
grauitatisappenfum, dum fereur quielcit, & feruateam,
quam3 grincipio habuicpofitioné. Etfané fipartes quo-
modalibet libri per grauitacis centrum diuisd , funta-
queponderantes nec trahent inuicem,neccrahentur, fta-
bitergolibra,& quam adepea fucrac pofitioncm,cam fer-
uabit.Id camen non negamus, difficile effc libras ciufce-
modiex materia fabricare, quippe quod non omnia qua
vera fune, & cuidentiffimis demonftrationibus patent,
commodéad praxim, exartis & materizimperfeione,
reduenncur.

Czterlim harumlibrarum eaeft virtus, vevel mini-
mopondere altrinfecus appofito,declinetiquod illisque
centrum furfam habent,non cuenire,demonftravimus.

Circahac poflet cuipiam otiri Dubism, num chor-
dulx,quibns hnmappendunmr, variationcm aliquzm
circaca qui demonftratafuntinducere valeant.

. Dicimusnuilaminde ficri:Efto enimlibra AB , cu-
luscentrum & fulcimentum C, ab cuius extremitate A
dependeac, funiculus A D,abalia verd B, funiculus 8 E,

E qui-
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fiarque in 1 C‘H.Lf::“
culi verd in 1anci> e
1K, H L fecetaly
niculus 1K hb"mw“.
catur & eandem 5.
in N. quoni“‘é':f,ﬁ- 8 |
IC,zqualiselt & ME" |
rallelzautem KLLN zquales er@icalterni 33?_[ zqualés
NHG, fed &anguliad verticem IGH, B o HNC
funt,quaretriangulum IM C,zquale tnaniﬂ

: unture
& lateralateribus,quz zqualibusangulis {u nen:P onde-
i’ Zqualis et ilgitut linea MClinez N C.Itaqt g Punﬁl‘
j ralancesue, K L mente concipiantur agrc x uepo*
i M N,ex brachiorum & ponderum zqualicace 244
{! derabunt.quod fucraufcmon&randum- : l
)
1

Qva&stio 1L s
\ Cor exiguavires (quodetiam a principio dixerat) wellt

monent pondera ,w&ainﬁ’cnnun:ipitﬂﬂs"‘"f L
i Jit;minorem moucre granitatem,minor 4%
.& tem fine velte? Rheto”
{ Riftoteles ita qualtionem proponit, veed
b A a propo

m

: ieat

ricoquodam fucoadmirabiliorem frciat: th'l:luod

tem hocpado,inquiés,fieri pofle eam efle ca_nﬂ',‘m > 2 ha
= vedisficlibra,ciusnempe generis quod fulcimen!

: sine
betdeorfum, atqueidcircoin iplapreflionein P’_“_c
*quales vc&cml‘uidi.

Fig



EXERCITATIONES. 35
Figura'quam ex-

hiber,vix feﬁc quidfi-
= r  bivelitexplicat. Nos
2 A 1 ad eius métem aliam

< B proponemus eamgq;

=] longe clatiorem.
- a Efto ve&tis A B,
ES L cuius fulcimentum,

; deorfum in C, pon-
dus D,potentia exveéte, pondus fuftinens E. Perpendi-
cularis per fulcimentum F C G. Iraquequoniam poten-
tiain E non fuperat pondus D, nec ab co ﬁlpcramr.,&al
vedis cum potentia Horizontizquidiftans, hoc efbinz-
quilibrio,ve&isautemin pun&to Cdiuiditurin parees -
quepongerantes. Modo prazualeat potentiaponderi, &
ve&emUeprimar, fiatautemin L Crl. eritigitur ByinL,
AinH,DinK,& C F,quz ve&em in partes xquc ponde-
rantesdiuidebag,in CI. lamigicurnonxqueponderanc
partes,fiquidem parsve&is F CLauferturparti HC L&
adiungitur parti [ CL,quzidco ficponderofior, vnde &
potentiaad ponderis elcuationem adinuatur, Eadem i-

itur vtiturhic demonftratione ; quam inexplicando ef-
eétulibra,cuius fulcimentum deorfum eft,adhibuerac.
Necalia de cauffa,ve fupra notauimus, videtur eius librz
infuperiori quzftione,confiderationemintroduxiffe. Ex
fané verum cft quod concludit, Yeruntamen minimi cft
momentiad cantam vim paruailla adieétiojqu parti ve-

&is depreflzinipfa dépreflioneadiungicur, Aliunde ip' %
tur tantzrei cauffa eft perenda,quod &nos deinceps fa<

ciemus. Videturautemipfequoque Ariftoreles nonfibi

prorfusinaflignataratione fatisfecifle, &idco fubiungic:
quoniamab zquali pondere celerius mouetur maior ca-
rumquzd centro funt:duo verd porElcm,quodmouet&

2 quo
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36 In Mecnax. Ax1st. PRosi. e
quod mouetur, quod igicur motum pondus adumess
longitudo patituradlongitudinem, femper ’“‘.‘mmg,s&
tumab hypomochfio (id eft,fulcimento ) diftabit 2
santo facilius mouebic. Cauffa autem eft,qu FeE
memerata eft, quoniam qux plus & centro diftat mwr
defcribit circulum.quareab cadem potentia plus (up;l' G
biturid quod mouetur,quz plusa fu{cimcnw d}ﬂiﬂ %s
ille,quiafleric duo ponderain vede confiderath e poe
nempe motum,& mouentem Potentiam (han¢ -
derishabere vimacqs rationem cercum eft ) Vire® N s
potentiam acquirere ex brachij longitudings & ex mg
confequenti velocirate, quo enim brachia lon o
in extremitace velociora,atqueidcircoita fc habere ™
tum pondusad potentiam mouentem; V€ brachi) lonﬁ:
tudoad brachi) longitudinem : brachia aute™ i
parees illas vedtis, qua A fulcimento ad ver: i3
extremitatem pertingunt, & ideo quancuma cimeR‘®
potentia diftabit magis,co facilids pondus moucbit
Veravtique & exploratiffima hzc allertio € 1o
runtamen,cauflam huiufce mirabilis effeéus, cfie ¥ A
citatem , quz brachij longitudinem c:onf'cqlli““"non ’m
firmamus. qua enim velocitasinre ftante 2 Stan e
vedis, & libradum manentin zquilibrio, & ihilo fe!
paruapotentiaingens fuftinetpondus.  bra-
. Dicerad hze quifpiam,velocitacem in lon$i°nu,fo
chio fi non a&tu,faltem potentii efle maiorem:
quidin requz efta&u, momenti haber potentid o )
nim fuftiner,(uftinens. Confequitur, (id veique farem™
neceffario velocitas maior motu brachiy maioris non &
men ca_lll'a eft cur vis loco vbi velocizas maior it ’?'06.
;‘ magis moucat. Sané ex velocitate,, dum moucaUCE
c:;: uirere corpora, tum proicéa, cum cadent ‘:5‘.
»quod ctiam in quaftioncg. cum Phﬂofﬂ’hz de-

L{ / g A




«OEXERCITATIONES. 37
fiderabimus. Sed hocex vélocitate & motu fir, quz funt
aétu. Acbrachiainipfe zquilibrio fuftinentaétu quidem,
fednon mouentur. Czeerim videtur Ariftoteles id fub-
odorafle,quod poftea Archimedes,Mechanicorum prin-
ceps;in propof. 6. primi /Equeponderantium explicite
protulit & probauit: nempe imaquilibrio itacffe pondus
ad pondus,vtbrachiumad brachium,ratione permutata,

Eftoenim ve&is

A Z s 3 AB, quomodoliber

: fulcimento diuvifusin
_ C. appédarur autem
S in A, pondus D,inB

verd pondus E, itafe
habensad pondusD,vtipfa A C ad CB. Stabitigiturve-
&is,& neutramin partem verger, erit cnim centrum gra-
uitatisin C, diuifo nempeibivedtein partesxqueponde-
rantes. Hocpoft Archimedem , & infignesillos veteres
Mechanicos praclariffimé demonftrauic G, Vbaldusin
Mcchmicis.‘g'n&nzu deLibra propof, 6. necnonde Ve-
&epropof.4.
Caterim vealiquid interim,quod noftrum fit,affe-
ramus, liceatnobis egregiosillos viros interrogare,, qu-
nam mirabilis eius e&e&ionis fit cauffa? Dicent permu-
tatamproportionem. Tenco,atnondum acquiclco: pe-
tamenim , Cur ea racionis permutatio mirabilemillum
effe@umpariac. Hoc quodillinen docent,putonos.i-
guorantix fomno fepultos,fomniafle,

Zqualitatem ftatus
7! eflc cauflam , nemo, vt
putojinficiabitur. reseft
: : chim perfe clara, Eftofi-
fuidemlinea quzpiam A Bjapplicctur extremitatiA po-
» E j tentia
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8 In MecuAN:Ar1sT. PROBL: =
:cntiaquxdamquz lineamad fe tr_ahah‘a ,P‘:ﬁ :%
A, TuminBquzdamalia potentia ipfiquz mnel:o Dack
axqualis,qualincam mha:ﬁmilip\odo adpa AB,nec ad
igimrhamm[,:ou.:ntiau'uma:quahtatc,hﬂea ;{u's ;

artes A,nec ad partes B eransferecur, {ed pro

ilis ftabic. - 1 or dinifos

Hisita conﬁitutis,Dicovc&cquomod°|'|"'.:;mpor-

ponderibufque verinque appofitis , pcrm““‘d‘ ad
tione fibi inuicem refpondentibus, rem eller®

zqualitatem,& inde atum fieri,hoc cﬁ,"‘l"iubﬁum
2 s  poasi
]
: — :
inGr&

Efto cnim vedis A B,quomodolibctdimf“.‘ da-“;“'
ipfi quidem Cfulcimentum fupponatur. Appe” mAC
%uo uc verinque pondera ex ratione brachior 4D E.

B,fibiinuicem permutatim refpondentia » fint clina-
Dico ve@tem ex zqualitate,in neutram pl_l'!ﬂ” ".‘mps.
turil,fed permanfurumin zquilibrio. uonlamcqxn dire-
dus D idem poteft quod brachium CB,addatur! oniam
Qumipfi A Gyre&a AF zqualisipfi CB, itcmq‘é B ?d.
PondusE id poteft quod brachium A G, red® e pat-
daturindirctum B G, ipfi AC équalis.r%;wr cﬂB G
tes CA, AF totius F a, zquzlcsﬁntpani us CB»

totins C Gyerittorum F Cytoti CG zquale. Diuifﬂ’:;;

o is A
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EXERCITATIONES. 39
ue erit ve&is F G in parteszquales FC, C Gin pun&o
ulcimenti C. Ec quoniam xquale in zquale non agit,
ftabicvedtis & inneutram partem inclinabir.  Rurfum
quoniam ad partem F C, duz funt brachiorum potentia
F A,H €,appendantur punéto F,duo pondera H, 1, ipfis
DE zqualia,item puné&o G,aliaduoponderaijfdem DE
zqualia KL, iterum zqueponderabit , quippe quod z-
gulibus brachijs FC C G zqualiaappenfa fintpondera
I KL. Curigiturferuata permutatim brachiorum &
ponderum proportionc fiatzquilibrium, ex hisquzde-
monftrauimus,claré patet.
] Sed fortedicetquifpiam, fibrachia, pondera funt,
vel 5onderibus zquipollentia , fuftinenti duplicabitur
pondus. ' '

"Efto enim vedtis A ﬁ,
A _c ita dinifus in C, vt pars
o~ maior CB minori A C fit

in proportione quintu-
"~ pla. A daturaucem

: n A pondus D,quintupli
l: ponderi E appenfo in B.Si
L igitur brachio A C,quod

: cft yvnum,addaturpondus
D, quod eft quinque, fientfex,item fi brachio Cg.quod

clt quinque, addatur pondus E, quod eft vaum,fient fex.
Fulcimentum igicur fuftinebit duodecim , quod eftab-
furdum exijs quz claré demonftrauit G, Vbald.in Me-
! ch;n.tr_a&am ¢ Librapropofs. His refpondecmus, lt:h
chiaquidemoperari rion pondere , féd potentid, qua vis
quazdamcft,non autem pondas: Ecfiscillud verum finda.
to ve&e ponderofo,fulcimentum tum ponderum appen-
f°mm.ltumvc&isipﬁus pondusfuftinere. |
La&ahuiulcemods , quarit dixiimus , xqualiate, fe-
' quitur
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40 In MicuAN. AR1sT. PROBL

quitur neceffarid , centrum grauicatis iplius ve
aps:nﬁs ponderibus , ac i vgxm idemggc effet co
cadere in perpendiculari quz per céncrum ipium

cimentum tranfiens ad mundi cencrum pertingtt

Qvastio IV.
Querit hic Ariftotelesycur ifqui in nauss mediofint
Xime naxem moucant?
ﬁbfuldm“.

It,ideo fortafle fieri,quodremus vedtis ol

tum verdfcalmus,ftacenim. Pondus auf‘“““’:‘mi,
pfum,quod 4 remo propellicur,mouens veroipfams e
gem , femper autem plus moucre ponderis quime fiesi
quomagisdiftaca fulcimento. Ira enim m""”’am in
quz ex centro;Scalmum verd cencrum effe. Cxiss
medio nauis plurimum remiincuscffe. Ibi cum m‘:ua
effe latiffimam, Moucri autem nauim, quonia® appe
temari remo, extremiiillius quod incus c.ﬂ:aﬂ“"“‘f’ ”
mouetur,cuius motum nauis fequitur, cui fcalmu* imé
tur.Vbiautem plurimummaris(éiuidi: remus;c0
necefle efle {ptopclli.Plurimum autem diuidi vDi PI¥* i
parsremia fcalme eft.Rem facilem,coquod verbis POT
erit,{chemate nondeclarauit, nosautemap On‘“‘"é' D

Efto cnim nauis A B, mf¢7

remoramalter,quiad prora® EL 4%
iusfcalmus G,al:uvaéinl‘!°4'9 af,
" uis,H Lcircafcalmum K, Aiti8 ci,-
remos efle vedtes, fcalmos ver® ac,
menta,pondus quod remo, €4 e
mouetur margipfum.ltaqued
nauis lata cft in medio vb? Scalmus b
maior pars K Hintra pauim 44

L d
vero KLextra. Contraautem l"m‘lli‘G

proram, nempe E F pats Wmﬂﬂ

remigts Mo




EXERCITATIONES.

intra nauim,pars vero maior G F extranauim eft.Pondus
autem o faciliismouctur,quo maior eft vodtis pars,qua
a fulcimento cft ad moucnrem potentiam.

Acute fane Philofophus.Egoautem fi permodeftiam
liceret,dicerem, non quidem efle fulcimentum fcalmi,
fedmareipfum,pondusvero nauim,ad locum fcalmi, né-
peinter mouentem porentiam,& fulcimentumpoficum,
ctenim & eo pa&o poflumus vei ve&e, quod obferuar &
demonftrac Cg.Vbagdus tra&atudevedte propof.2. Erune
igiturindefcripra figura punéta F Lquzinmarifunt, fuls
cimenta,quibus remorum extrema tnipfaimpulfioneni-
tuntur,pondera vero feu pondus pluribus vectibus &po-
tentijs impulfumnauisipla,qua fcalmiseft annexa. Refi-
ftenteigicurmari, cedenteautemimpulfionibusfcalmo,
nauis co transfertur, quofcalmiab ipfapotentiamoucn-
te in anteriorem partem pelluntur. quoniam autem ve
F G ad FE ita potentia mouens in E ad pondus motum
inG.itemve 1K ad IHitapotentiamouensin H ad pon-
dusmotumin K, maior autem cft proportio FG ad FE

_quam propoitio LK ad IH. Maiori indfger potentia ve
pellaturpondusin G quam pondusin K.

Hze gereé veidiximus itafe habent.Philofophiau-
tem ratiotunc procederes, fiftante naui immobili, vt fic
vbi 2 Remorz occulea vi aut ab alio impedimentoreti-
netar , remiges in ipfo remigandi adu mare pulfarent,
Tuncenimvere fcalmus fieret fulcimentum,mare autem
pondus,remex verd ipfe mouens. '

Addimus, falfum videri quod afferit Ariftotoles,
nempeillosquiinmedianauifunc, remiges ,maxime na-
uim moucresfacilius, melius dixiffer.  Sienimniaxime,
?uod air,denotac maximo fpatio, & velocius proifus fal-

um,etenim rardius mouent & minorifpatio, quod nos -
tademonftramus.
F Efto
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In Mecuay. Arist, Prosi.
¢ Efto enim Remus AB

z 7 % : inB S“l.
ni mari fulcicurin D 9%

: gms remi quiad prord P“&f
A Bimue C,quiinmcdlﬂn‘

T , maicr autem remi part

eft i fcalmo Dad A qg’::,;
EﬁusG ad A, Pellanturremi & ftante ceucentro 3i’u$
codemigitur tempore Ceritin F,& Din G fed m Jus
eftfpatium CF fpatio D G.Ergo vnica impulﬁoﬂc"Pm.
mouit fcalmum, hoceft,nauim,potentia ad pu _Pimf‘“,
ramueremigans, quim €aqua operatur inme @and Jese
fentire videbatur (fimodo s elt cius fenfus) Af’ﬁogum,
Neceflarium igitur eft, quod ait, maxime intellige? 2
faciluis, Veritatem hanccognofcentes Triremiv® P i
fe@i robuftiores quidem remiges ad proram &PUP P
inualidiores verd circa mediam triremem colloca8®

Qvasrio V.

Dubitatsr , Car paruum exiftens gubernaculum, & mestr o

nauigio rantas habeat vires,vt abexiguo temone, & ‘,‘

Unins Viribus altoqui modicevrentis magn nanig
moneantur moles?

AN. inquit, quoniam gubernaculumve &iscﬂt on‘!:
autem mare, Gubernator vero mouens eft? Nonat
tem fecundim latitudinem veluti remus , mate 3 i-
gubernaculum;non eniminante navigium wouet» €
Pfum commotummare accipiens inclinat obl.qué- qu::
Mam enim pondus cft mare contrario innixum modo?® .
Yeminclinac. fulcimentum enimin contrarium vcxfﬂfuu;
nm:u:;vué intenius, & illud exterius. 11lud autem {equit
titudi:‘;ua illi eft alligata, & remus quidem {ecun s
em onus propellens & ab codem repulus 1; s




EXERCITATIONES. 43
&umpropellit, Gubernaculumverd, veobliquumiacee
hincindein obliquum motionem facit. in extremoauté,
noninmedioiacer,quoniam mouenti facillimum &ft mo-
tummouecte : prima enimpars celerrimé fereur, &quo-
niam, quemadmodum in ijs quz ferunturin fine deficic
latio, ficipfius continui in finem, imbecillima cft latio.
Imbecillimaautem ad expellendum eft facilis. Propeer
hac igitur in puppi gubernaculum ponitur, nec minus,
quoniam paruaibimotione fa&a, mulco maior ficin viti-
mo,quiazqualisangulus femper maiorem ad(pectac, ti-
. toquemagis,quanto maiores fucrintilla,qua continent..
Exijs ctiam manifeftum eft, quam ob cauflam magis in
contrarium procedit nauigium,quam remiipfius palmu-
la, cadem enim magnitudo ij{dem mora viribus inaére
glusquiminaqua‘progrcdx(ur. HzcPhilofophus, qui
audquaquam ex more fuo, quod duobus fere porterat,
fexcentisverbis expofine. Licebatenimid tantum dicere,
Gubernaculum(icavocat idtarunrquod gubernaculo &
temone conftat)elle ceuremum, quo nauis non ancror-
fum,fed obliqué & ad lacus mouctur.quamobrem omnia
feré qua de Temone dicenda fuerant, de remo loguens

proponit.  Aitautem.:
$ Sic remus A B;
fealmus vero C, remi
in nauigio principii
A, palmula auteny
qua inmari B. Siigi-
tur A, vbi D eransla.
ram eft,non eric Biy-
. a1 ~ *BiE. =qualis cnimu
i, Cren G B RipFA D, xquale
igitur tranclatom erit,fed erarminus.erit igitur vbik,mi-
notenim BF, ipfa AD;quareiplo GFipla DG. - Hae
F 2 demoii-

109




110

4% Ix Mscuan. ArisT, PROBL.
demonftratio licet yera videatur, rei ramen, de qua cf

fermaouminiméaptatur, Si enim aptaretur iniplius rem!
motu,cum palmula effecin F, (calmus fieretin Gy excur
rerecergo vel [calmus per remum, vel remus PcrfC{l N
fa&anempe ciufmodicranslationede Cin G, &fic "?“;
nauim modo effet parsremi D C,modo vero G D, que
tamen non fieriipsa experientid docemur. llludq“"q“c
falfum elb,nauimiplam cantim moueriin acre, ?l“““ :
clt fl?auum A D,hoceft,remi exeremum quod € inn3vy
fiquidem fcalmi motu, non autem manubri) remi, 0
agawur, Alicerigiurres fc habet, & forec hoc pacto.
Sicremus A B'cuul':
manubrium A~ palmt
B,fcalmusC. Pellacuea®™
trorlus A,ﬁﬂl"]‘j”D’ e
i xqualitcr mOUCT
manubrium & !
pfa palmula fic
' ﬁigus 0w fealmis
i
translatus eritin F, morad; eric nauif(a‘ccvi:?,n“‘“wm
ab Ain D.Pofuitautem Ariftotcles fcalmum 2d medit™
;enn,fednon ad medium collocari folet, maior €0i™ par*
nmare propendet puta HB, quo cafu translation fp>
tium l_icmams,ncmpeabl-l in Lficaurem motusic2
:z:;m quifuntinfpatioipfo BE, quatenus aute™ ad e
em pertine;quemre i i i
-Pl’opeél&%tem,i:a‘}'c res ha‘l;l::n m,obhquépupPim "
Eftonauis carin® A B,prora A, is B TemoM
s BC,gubernaculum B chardo vz:l ltaulch;‘l‘m“mu‘

ceein G3¢

« ficr c18°

Bif: ' :
a&aitquc impulfione obli‘i:lisum““" ! DEIEF

Jeritque temo vbi ‘”d;

minor fietmotus in mari i C in




EXERCITATIONES.

- A cardo verd vbi G, ranslaca igitur c-

f i ritcomotu,puppisipfad Bin G. falta

itaque paruamotione puppiscx Bin

G,Eroniyfa quz longe diftar 2 pup-

pi B maiorifpatio fuperaro translata

erit in H fadta prore in contrariam

p _ Pparcemab ca quz faQacltguberna-

culimotione. Porroqued & in pra-

B cedente quaftioncadnotauimus, 15-

@ ¢ melits procedet demonftratio fi

F cimenti mareintelligatur, quam

< {calmus, neque enim mare ceupon-

dus, fcd fealmusiple Temonisuccardo, ponderuminftar
transferuntur.

Cazerimin hacfpeculatione liceat nobis aliquan-
wlum dPhilofopho diffentire. Certé fi breuiras Temo-
nis, ¢ puppicmincnlis,tefpc&u longitudinis totius nauis
eonfidercrur, & parua motio, qua temone gubernaculo-
uemoto fir,nullins feré momenti ericad cam quain pro.
raficeranslationem. aliterergoferem habere non dubi-
ramus,& quzftionisfolutionem aliunde petendam. Na-
uinoncurrentenullum feré y aue quivix curandus fic ex
gubernaculi conuerfione nauis :j dextram finiftramue
motum fieri.at cacurrente maximum,cxperientia doce-
mur.  Obliqui igitur motus qui validé in puppi fit,caufla
eftnon quidem ex conuerfione temonis percuflio matis,
fed mareipfum,cuius Auctus naui currente obliquamte-
monisalamad eam partem qua mari obuertitur, impel-
lentes temonem cum puppiad contrariam partem vali-
diflime transferunt. :

Eftonauis carina A B,proraB,puppis A, Temo A C,
gubernaculum A D Iraque currente naui, Temone in-
terim& gubernaculoin cadem carinz linea exiftentibus,
3 Temeo
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46 In Megcuax.Ar1sT. PROBL.

Temo quidem mare fecat,
&iin puppi, nauis ad finiftram -

nulli fa-

tramuc translatione. Sivero mou

turgubernaculum a Din E, €0 ,og:
mouebitur aliquanculum & pAPP

o chs E, quod voluit Ariftotei¢
Sedminimi, vediximus,ed resad@a®”
tum cftetum eft momenti. Temoe?
autem in obliquum cofticuse ¥
nauiintcrim,vcntomma““cmo 2
vi pulfa proram verfus curiente i |

il monislatusa Au&ibus ob“‘l?‘““?’:i

temalamucin ipfo curfu G"wl':rb, 5 |
; in contrari ranstertt
cimnempe,ad quamipfum gn:::u?::;‘l?n: vch“'f‘&? 3
ﬂ:ur:nqu ceucirca centrum cengraue quEin carind !t
vcrg i: l:-lim proramue confiderantur A, fercurio G’P!O::
Mo i ex quibus manifet¢apparer, duod e ia
Temoni puppi conuerfione motionem efle necelaf
o ;‘ x;icmpc obliquationem; & nauis curfu™” quicu-
- ncaltero adhibeatur, nullam fieri .‘l“”l 5
momentifit,nauis conucrfienem: 1llud quo penot
mus,carinamin nauis conucrfione veétis inftar chaber®
cuius pars mota ad puppim, & mouens potcntiﬂ‘“; i
mentum verd circa proram, potentia aurem mouens™
; rei .(u_m.tcmoncm innauis curfu oblique feriens: vade
:(l’ igimus naues, quo longiores funcin mouent® ad Te-
s nem ad_hlbxtamalo‘ri facilicate ad dexcram fio! ; l
q“?it:gclh : quo_d fmc ipfemetconfideravit Afiﬁ.o‘dc"
nem circoinquitinexeremo,non aucem in-mcdmwm:

mor M €0 quod mouendi facilimum fie ab exure?

Mmoucre.

Exhacnoftra fpeculationeratio habetur cinsm4”

chind:
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EXERCITATIONES. 47
chinationis,quain magnis fluminibus, ceu Pado , Abdua
& fimilibus, Portitores, €quos, currus,viatore(q; ipfos, ¢
ripain ripam transferunt.  Pulcherrima enimres cft, &
nobis perfpediflima, qui Guaftallarefidentiz olim no-
ftez oppidoad Padum,Mantuampergentes fxpiflimé ad
Caftrum BargiTufis ca qua diximus machinatione lacif-
fimum eiufdem Padialuum tranficcimus, Habetautem
fchocpadto,

Efto fuminis citerior
ripa A B,vlterior C D. Pon-
tones duo tabulis ftrati, & v-
’ na firmiterjun&i EF, Temo
inter corum puppes exeans
G H, locus in ripa ftabilis A,
funis, quo pontones, & ma-
china tota continctur AL

<| Huuij decurfus verfus BD,
| ttancibus itague pontenibus
ad ripam citeriorem A B, Te-
mone in neutrid parcem pul-
fo, cum aquadecurrens cum
refitentem non inueniart,
fcinditur quidem abeo, fed
non propellit,coaurem con-
uerfo & 1in GK conflituto,a-
lacius GK abaqua defluentepropulfa machinam fecum
| trahitverfusripam C D,faéi motionccircacentrum feu
| ftabilemlocum A, otiofisinterim portitoribus,donec per
circuliportionem M L deuencritad vicerioremripamin
L.Vndeiterum temone in contrariam partem conucrfo,
aqua fimiliter temonem propellente, per eandem cizculi
portionem ad ripam citeriorem reuerticur, a qua paullo
antedifceflerar, Exquibusapparet, motus cauflam nolp
clle
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a8 - Ix Mecrax. Arist. PROBL: -.
effe (olam cam,quz ab alatemonis fit, lquzpm“ﬁqu-c'
vefenferat Ariftoreles, fed curcentisaqu emonis alam
terientis impulfionem:nihil autem referre, VERUm "o
nauiaqua currat, veled currenteaqua fter, veinmar -
idem enim veroque modo temo paticur. Ve augem MAEC
nz huius& totius negotij fpecies facilius animoconc'P
tur,{chema hoc ftudioforum oculis fubijciemus: z

Lembinaviculzucideo appofica funb""blongu:
funem fuftincant; id etenimni fierer, aquzimm“(:;m
quam fcindens machinz motum impediret, ideo
apponuntur, n¢ funis madens celericer macer ccur &P
trefcat.

Huic fp\cculationi affinis eft ca, vclomm'f"“ﬁ;
3::: :‘bhquc' ventum. excipientia frumentat)s £
A5 vcn‘:‘“mnrcm verticillorum ex papyro» ‘l‘"bu’-cun:

um currences per lufum pueri veuntur: :




EXERCITATIONES. 43
enim horum omnium principium. & eademu ratio.
Diximusenim, Temonemcurrente naui, lateralicer
conucrfumobuiosﬂu&uscxczyicntem puppimipfamob-
¢

liquéinalteram partemtransferre. Porrd eavela,de qui-
busloquimur, venterum flatibus obliqué oppofitacan-
dem ob cauffam circulariter agitantur,quodye figurd eui-
dentius fiar,

Efto velum A B,brachio
CE obliqué affixumu ita ve
« angulus A CE maior fit an-
gulo BCE, ventus oblique
velum feriens F G.Irag; quo-
niam ventus in velum obli-
quumincidit,elabicurvelum,
& circa centrum E vna cum
brachio circumuertitur , in
cuius locum fuccedic velum
-~ HI, ex qua aflidua velorum
fucceflione, brachiorum & a-
xiscui adhxrent, rotatio fic
perpetua. Sed enim deTe-
moneagentes non eft interim cur de caudisauium pifci-
umque taceamus. inftarenim temonum funta Naturai-
pfaopportunisanimalium partibus, poftremis videlicer,
appofiti, quanquamnecfolum Temonis vium przftent,
vtvidebimus,
~ Efto pifcis A B,cuius capue A,caudavers CB.Hac
igiturneutramin partem refiexd, pifcis pinnarum motu
re&i inanteriorem parcem progreditur. Siautemnecel-
fe ¢i fucric ad dexeram finiftramgue conuertinon pote-
ri6nifi caudaipfaivucrur, Omnisenim motus progrefli-
uus quicteindiget, nec abfq; ftabili fulcimento progredi
G poreit,
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it
B z
i j .
' 50 Ix MecHAN. Ar1sT. PROBL. :
, potcﬁ,quodinllb"’de.w
n malium inceffu docet’p
b i Fr met Philofophus- Smglt":
?‘ i \ pifcem conuerti VELOT
| | v [\ ficapitein D, defled<ERT
H : \ co caudaminEseaqi ﬂ?aié’
&4 n ceu ftabile quiP?“me,'
: x ANenl /) ciquequodammodoi
x B L9 reliquum corpus CA rcc $i
i écun D ,ﬁ“‘cf"wzuaf,
m velitin F,caudam defle&etin G g cadem rationc i€ i
i wrinF. Sed & Temonisquoque yfum pﬁ!‘h"’mn

bus & volatilibus cauda.Sit enim recus pifcisshoc € ¢ :»

&i pergens IK L, caudam obliquecin KM ifague &y

: ?uzuup(o motu collifione,eius pofteriora pellent e
N O.  Hzcitaque nos de Tcmone,quatcn“"dw

14 quxftionem pertinet,confiderafle fic facis.

ii' . QV&STIO,VI. .d,

: Dubitatur,Cur quanto Antennafublimior fuerit, 34" s
< wento codems celerins ferantur nanigia? 7

. ni(km

N
: OluitPhilofophus;inquicns : Anquia malus 4
ﬂ ‘ ) Sﬁt ve&is,fulcignenmn? vero mali fgdes,in q“‘“no“-:
~ wr,pondusautem quod moueri debet, ipfum 83U o,
mouens verd is,quivela tendic fpiricus ¢ Si igiw'q“.‘ng '
remotior fucrit fulcimentum facilius cadem posent!
cititis idem mouet pondus, altius cercé fublatd a8¢=
velum i malifede,qug fulcimentum eft remotius facien®
idefficiet, Hacille. quafic figura explicamus .

Efo

_.4



117

EXERCITATIONES. 5t

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

uo mouensremotior fueritd
?ulcimcn:o D, co cititis &vio-
lentius peller, velocius ergo
nauis mouebitur antenna in
C,quaminE,conftituca.
Plaufibiliafunchzc, ar certé per veritatem ipfan:,
non vera.Rogo,Si fulcimentum dum veétis mouctur, ¢~
trum eft,centrum veique morus erit D. fpiranceigicurva-
lidé vento inclinabicar malus,ficegs vbi F G D, quz qui-
dem inclinatio violentius fict , vento pellentein F quam
in G,vepote pun&o a fulcimento remotiore.Impulfo ma-
lo,duo neceffarid cofequentur, vel enimadiplam fedem
D. franfcmr vel puppis ipfa circa D pun@&umconuerfa,
vemalifequaturmorum elenabitur. Prora verd fubmer-
ctur fa@anauiin HD1.Quod fiquifpiam funemad ma-
ifummicatenfannexam ad ipam puppim alligaucric in
B,impedicturfané maliinclinatio ad partesF,&ideo nul-
lavisprotfusfietin D exve@isratione, Attamennihilo
Tecius,quo fublimiorfueritantenna,co facilius d fpirante
vento puppis eleuabitur. quatenus igicur malus vedis
eft,hoctantum quod dicimus operatur. %god ficontrd
obiedtum fuerir,experientiam docere, quo {ublimioran-
“tenna fuerit, eo cititis nawigium, fpiricu fante moueri.
Refponfio facilis,;nempe,mirum non efle,fi malipars fub-
Limiorvalidiusavenro feriatur. Videmus enim,8 turres
quofublimiores tucrint,co magis 4 ventorum impe tuofis
Haubusinfeltari,quod (ané ad vetis longitudinem refer-
re,eflecridiculum.  Caeerim quodad puppis faciliorem
clevationem ex maliipfius altitudine pertinet, ad vedis
P con-
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! 52 In MecuAN. ArisT. PROBL.

(oecies ab alijs non confiderara, cuius brachia in angy~
pe { 33 ) conit ok ﬁt fulclma‘

| contemplationem reducimus. eftenim quzdam vediom
l Jum definunt, veipfc angulusinoperati

il tum.. : imus$
I Eftoenim vedis,de 440 "."l‘;a;
:j| p A ABC,cuius brachia AB,B Cr 18 ne
ada~gulum B,fitque Bin opcran?e“ _
| fulcimentum. Nec quicquimieor
'[’l quatenusad vium pcrtincr,vtruﬂ:’ %
i gulusipfe re&us fir, acutts yop rie
\ fls.fitaucem modo re@us. PoRatr
‘ ®,  gitur pondus aliquod in C» ‘"mu‘:;-
tentiaquadam applicctﬂfi“ A9 ol
‘ fam vi';&is cxtrcmitatBCm A tol"n_
» tin D. erit igitur ABin i
‘?l gule feruaro Bg‘C inBE. P mdn’is;n
h tur cum partevetis BC cleuabiturin E. Jnhocatte d

vedtis genere artenditur proportio quam e
B C.Sienim potentia quz applicaturin Aita reh‘-b“i:’l‘
pondusin Cve CB,ipfi B A, fict xquilib:iam- 2 e
autem fueritproportio potentizin Aad pondusi® c’ﬁa
quamhabet A B ad B C,fuperati ponderis refilte?® 2 n
,| 1 motus. Resautem haud aliterfehlbet,acﬁl’"dug:di-
F,ficret BF zqualis BG. Tuncenim veéis adred® in

nem,feruatd proportione,redigeretur, & ita pore?

[, A,fulcimento Boperareturin ,vtopcubam'i“c' g4

- ‘.‘,:'.‘ ==

) ~ Adhuiusve&isnataramreteruncur fabrort™ ““:
lei, quibus clauos reuellune, forcipes item quete
[horfuclauorum capita vmbellasuc apprendente it

ﬁ"“'eté tabulisextrahunt. Inmalleo itaque fubﬂl""‘
guraviderceft, A B veQtiseft parsqua @ fulcimentd
potentiamiac vers qu i fulcimentoad pondus, Pozqu'.

—_——-4
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EXERCITATIONES. 53
fiquidem axquiparatur refi-

eip B ftentiaqug fitin C.1demob-
feruamusin forcipe , in quo
duo quidem brachia AD,
C B,quatcnus ad apprenfio-
nem pertinet, fulcimentum.
habencin ipfo c€trofeuver-
“»N
A
=1

tebra, &ideoquolongiores
fuerine, €o tenacius appre-
hendunt & retinent. quate-

vﬁ

facit,pro vnico forceps totus haberurvede, cuins quidé
parsa potentiaad fulcimentum A B.qua verd d fulcimé-
toad hoc cft clauumipfum quireuellitur A C. Violentif-
fime autem extrahunt forcipes,propterea quod maxima
fit puzxortio longitudinisbrachij B A , ad ecam qua cftab

Aad C. ¢
Hisigiturhoc pa&o examinatis,ad navim &malum
reuertentes,dicimus, tunc facillimam fieri puppis cleua-
tionem, prorz verd demerfionem. , cum maxima fuerit
proportio,quam haberaltitudo mali, ad eam nauis parté
uz 4 malo ad ipfam puppis extremitatem. perungit.
&qamobrcm rudentesnauium fabri,ve huic difficultati
occurrant;malum noninmedioquidem nauis,(edin ter-
tia feré pareclongitudinis qua A proracit, puppim yver{us

conftituunt,
b Efto enim nauis A Bs cui\ls
b malus C D:prora A: uppis B; vé-
to igitur velum impeliente, mald
ad parrem contrariam ¥ergic, pu-
tamn FD. At quonidcarchefium
funi ad puppim vaiturinB,nauim,
G __y hoccft,iplam puppim crabarne-
3

nus aurem ad extrationem, *
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In Mecray. Aist. PROBE. e
* ; s
chfccft.nonpore&autcm;quomzm(ubunz c_c; e

oncra,qux nauiimpoficainter D.& B.gram:aqs

circa pzn&umE co‘:aﬂituunt, qued quidem Vi :‘u‘:t:unﬂ

inclinante maloab E, in/G eleuaretur, qﬂ‘:i's'i P

i fucricproportio C D ad DE & maiuspon :silp centis
ius grauitatis centrum in E minus prauale fo malife-

| peliensin Cad cleuationem parcis naulgl,'"l“";is’?csm

il dead puppimintercedit. Anigicur malus fit vcncw' ips

| 1 fulcimentum, pondusaucem quodw{c&emo'o“c gl ‘%

i nauigium,veplacuic Ariftoreli,& qua "Fm"u facilé P

E innauint vevedis operetur,exis qug dita {unt

tet.

Qv&stio VIL
LQuaritur,Cur quande ex puppi nasigare voluerint e
puppi vento, veli quidem partens, quae ad gubernat or
conflringuntiillam vero que provams verfus e
[acientes,relaxam?

won flente ¥

wergth

z St
erabilishuius cfte&ionis cauffam explicat Ariftot

les.inquitenim, Anquia recrahere qui
exiftente vento gubernaculum non poteft, pav dem .p(
poteft,quem conftringunc? propellic igicur qut culum
(Y ventus, in puppim verdillum conftituic gubema ficum
1 retrghens, & mare compellens : fimul &naut® P
1 3 3 Jinant P’
‘ vento contendunt; in contrariam enim ferec
; tem. Hzcille. - . 1 g cilicd- |
i Cuius fenfum breuitate ubob(curum,mira‘a:
teexplicat Picolomineus. Nos autem verem lue!

auted
cos¥ e

il g hus
‘-lv. faciamus,(chema quod necipfefecit, nec Phllof°?h 1
U Pfoponemus. ; =
hias Eftonauis A B,cuius prora A,puppis vero D’E“‘P;o
) Raculum C g,cemonisala B D,veli finus EF, velum ¥

'“c"nm‘“‘“m.ndirc@é expuppi fantem ventum piat:

SRS




EXERCITATIONES. 15

piat. Hocvbiecuenerir, naui-
gium recta € puppi mouetur
in proram; Siautemventusla-
teraliter fpirat , puta 4 parte
G verfus H & nihilo fecius na-
uigiumu ac fi ventus ex pup-
pt efles antrorfum propelle-
i re volunt,velum quidem obli-
L quant partem cius infimam.,
/ﬁ pedem nempe, quz eltin F
contrahentes , Cornu verd

antenna vbi E, proram verfus
laxantes ventum{; ipfum obliqué excipientesid efficiiic,
vt ventus minus violenter feriat, & minori (ui parteveld
impleat, & quoniam ventus velum pellitinpartem con-
wariam,nempein H, ipfive vento refiftant conucrfo gu-
bernaculo ex CinL, & temone BD, in 2M compellunt

Mo

proram ad partem 4 qua ventusiple fpirar. Sivigiturineer.

ventum & temonem pugna, illo proramin dexeram, hoc
verd eandem infiniftram pellente,, itagicumncuter pra-

ualeat,neceflario nanis mediam »quzinter veramg;
clt.fuocurfutener. Naurx autcMideoinpartem nauis
AE B,qux verfusventum cft(e conferunt,ve vento zqui-
librium faciant,ne fcilicecnauiin cérrariam partem pel-
lence fpirita,cam demergac. Cxterim quodnec Arilto-
teles nec Picolomineus animaduerterunt, velum obli-
qué conftitueum  ventoin anterioraimpellicur candem
ob cauffam,quamretulimus, vbi de temone & velis, qui-

bus farinariz mol cSucrruntur,verba faceremus. Quod.

autem addit Picolomineus rem ad ve&emreduci pofle,
noneft cur fub filentio praztereamus. Ventus,inquit,pon-
deris gubernaculum mouentis vicem obtinet; centrum
vero(tulcimentumincelligic)in medio nauis cft,quod 3~

men
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‘ 56 In Mecuaw. Arist, PROBL. .
' ’ men ad proramvergit, v faciliis ipfivento rcﬁf%cbf; ‘l:’n(.
fit. Tunceniminre@tum mouebiturnauis,cum -

f cemaquace vires,quafilibramentum c‘onﬂl!."“us.'
, ille, cuius fenfum figurd propofici facilé aperiem: ors
" Efto carina A B, cuitsp™
” 24 A,puppis B,temo B (}.VCI“?;‘ g
| A obliqué fericns H. Conueror
i que tcmovzinBCVndal‘ll‘E o |

‘ rente naui repulfus itin & coB-
i B3  densverfus I, quo calt Pro® T g (
! A cra Vv
i .‘ ucrtiturin D, nempecon onuer-
i quifpicacex H. fic aurem © . Vé
[ fio circa pun&um G,quod fulcimencilocum ob
o tus vero ad contrariam parté proram impellits l'°l’f‘3:m,
| Temonis violentiz contraipfam proram dirige®™ o oy
"1 g:u_r A B,feu D Ecarina,inftar ve@is,cuius ful usve-
! »vis mouensmare quo temo EF repellicur, PO 3
;-,t? ro,ventuspremensin D; quo igitur remotior €51 gis
| *‘ fulcimento G,D autem v%i ondus ei vicinius, €©
temo venti vim fuperabit. cPicolomineiratiod
| explicauimus,fanci (aclt, verumenimuero ;2
niam fulcimentum fufacurd ftare debet, hic verd ™
:-"i habeac tabilitacem,difficulcatem paticur.

Qvasrio VIIL

Al Ruaritwr,Cur ex figuric omnibue vorunde faciliss
moucantur?

ifariam,inquit Ariftorteles, circulum rota

i git:Autfecundum abfidem cétro fimul moto»
Admodum plauftrivereitur rota ; aut circa manens pa
:‘l_‘:::'“;“ trochlex putcorum, ftante centro: A‘:;:wl‘-
fEomanente centro, ficuci figuli rota o uam

——4




EXERCITATIONES. $7
Cauflamverd explicans,ait, celerrima eiufmodi corpora
efle,co quod parui fui parte planum contingunt, yei cir-
culusfecundum punétam, item quoniam non offenfant:
Nonoffenfandiverocflc cauflam,quod femorum i rerra
habeantangulum.Item proprerea quod corpus, cui fiunt
obuiam fecundum pufillum tangunt. Re&ilincoautem
aliterenenire,quippequod reétitudine fui, muleum pla-
nicontingat, Adhzc,quonutatpondus co moucntem
mouere.

Hazcfere Philefophus,cuius rationesad ecum folum-
modo circularem motum faciunt, quificfecundum abfi-
dem,vtincarrorun rotis vfuvenit, acc aptantur rotis fi-
gulorum trochleifque , cuiufmodi funtillx, qua fupra
putcosappenduntur. Nosigitur, ad Ariftorclismentem,
primam rotationis fpeciem, quz cft fecundumabfidem,
examinabimus.

Eftorotafphz-
rauc A B, cuiuscen-
trum C; Horizoncis
planum DE; conta-
&us circuli in plano
B.perpédiculanisho-
rizonti 4 punéo ¢~
cranfiens per cencrit
C, partes rotz circa
;erpendicu!uem AF 3, A G B,angulus conta&us GBE.

rimoitaqueid conftar,circulum in punéo planum, feu

lincam oontingcwh quoniam,veMechanici,de circulis

rotifque feu (phris agimus materialibus, re@¢ Philofo-

phusnonin pun&e plagum przcisé tangere dixir, fed fe-

cundum partem fuiminimam. Angulum porro, quem3

terra femotum dicit,ipfe angulus conringcntiq.elct;;
H
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8 In Mecrax. ArrsT, PROBL.
turenimex BinG. Siaurem corpus qBOdP'mWPh:‘
fuerie,puta HI in punée illud tanget ci '.cul““'_ alad
rens,exempligratii inK. Hze igitur acciduns ¢FeU </
figura.In lareratisautem fecus fic, quippe 9u* neciof o
&o feu fecundurm paruam fui parcem, planum R0 556
nec femotum ve circulus 2 plano habent angulum > im
i npingentes offendiculum in pun&ortangunts = o
potifiimam facilitatis motus in rotacione gu& sl
dumabfidem,efle caullam dixic, nempe quo “_““g.zu.
dused dmouentcimpelliacmoueri, Primoigiet enim
laris fpharicaue figura in zquilibrio ftats 2‘1‘”lcsAF B
funcparees qua cicea perpendicularem s €68 PR g,
A G B fiemm impulfus fat ex paree Fypars opP‘ﬁ"f;n,'?
bit,& propendetin pa-tem G, & fuo nutumott . cd
eahee parrem A F B.fictque progretlus. S1em® s
F € Gdiamerer,ipfi honzémixqu ~diftins Cfi“f"“‘:‘é
bra,cuiaspondera verinque AF 5, AG B, prachia ¥ ar-
zqualia CF, CG. Porentiaaurem qua ecabitur P‘::' lcn‘,
ucadinftar ponderis fc habet, u{ﬁdiro pﬂ{“m ;ﬂe
faltoquerecefluabaquilibrio,fequetur motw Ll
quian.v: refere Philofophos, ciccularé mcauhl“?:;
-peti motu verfacumiri, vemanentia, propter cium
nixum,manentneque enim circulus in planocont® .
.nixum habet, cum fir,yeluci diccbamus,mqmw
Sfacilisinveramuis partemmoueri,  Verungame? {“yei

B e —

TR~

Ry aeSepiep—— LI

=~
g

o

. tuumeffe non poflchorum corporum momm,cﬂz‘:;:,, J

Ma,quodviolentum accidarnarurz, & ideonon 4
Adhzc,addicPhiloophus, Maiores circulosad ™0,
~nutum habere quédam; & nutum maioris ad iDil‘j": dia-
tum, (e habere veangulosad angulos,8 diamet# A
4 mﬂmnn.Angnlouutcmhic{c&rcsipﬁsvoc‘“:g’:;.

"'1{_37'

enim circulos tum maiores tum minores circaide™ Fo
trum efle conftituros, Hac autem non abimit@es,
grod fuprd pofuimus fchemate explicantur.




EXERCITATIONES:! | | 59
+1 . Efto enim circulus
A B circa centrums C,
Horizentis planum D E,
tangens circulum in B,
linca verd perpendicu-
laris percenctum BC A.
Sic antemcircaidemcé-
trum C, minor circulus
F G,ducaturque CH fe-
casminorem circulumin I, tangens yero matoremin H,
conftituentuecum A C lingaangulum AC H,duosan.
gulos, ex Aniftotelis mente comprehendentem, hocelt,
duos fe@tores A C H, F C L. quoniamigitur fcctor feu an-
ulus A CH , fuo fpatio fupcrat angulum feu fetorem

C1, facilé ex nutu quem maior fupra minorem habet,
maioripfe minoremmouet. Viderurautem tacice Philo-
fophushxc ad ve@is naturamreferre,cuius aleera extre-
mitatumin centro fiv,altera verdinablide, & itafe habe-
renutum maiotisfupraminorem,vevedisad ve&tem,hoc
eft,femid ameterad femidiametrum, feufector ad le&to-
rem,quosquidem fe&ores,ve vidimus, angulesappellat.
Hzxcautem quadenucureferglicet fubtihiafing, vera el
{enonvidentur. Sienimin figura producacur ad oppofi-
tampaccem femidiameter HCin K fecansminorem cir-
culumin L,duosalios fe&oresangulosue habebimus,né-
pe KCB, LCG,ipfis ACH F Cl zquales. Iraqs quan-
tumadiuuacinotum anguli A C H maiorisnutus, inde-
(cendendoad parees B, cantundem retardat anguliitem
maioris K C B,contea nutus (veitaappellem) inafcendé.
doad paites A. &fan¢ guatenus ad reinaturanjpertinet
&adiplumzquilibrium,non differunt maiores circulid
minoribus,nec funt maiores minortbus mobiliores , imo
exaliquaratione minores videntur fore ad motum faci-
Hats liores,
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liores ; tum quia data materiz zqualitate funt
m ctiam quod maior eftangulus coma&u!_a_d _Pla:‘;:
: circumferentig minoris quim maioris circuli,ve 2 Al
&a figura angulus A e ‘
. elt angulo DB g,‘,n m £ (ui
A gitur circulo roraue ML,
' ® ree tanger planumd) 2=
| :ilﬁfde iggul’cqma- tzm;ﬂm‘l'!l
i mobiliores funt maio :i culs
\:l » non quidem ex RAtUH T g
\

g uz tam in maiori :
ipfis minoribuseft par , fedalijsde cauffis 41‘“‘.?“"““’°
examinabimus. Jem

Cztertim vealiquid demotu qui fccnnd“m:rl;f,ﬁ;f: |

k fit,exnoftro penu promamus,Dicimus,Circulo™® o, |
ﬂ qua hoc pacto mouentur,vel per horizontis plan ontis '
‘ s ueri,vel peraccliuc,aur decline. Siautem pcfb"ﬁz ‘
i p_lanum,ldco facilemeffe motum , quod nungs™” a0
i risparibus , cencrum grauitatis ipfis corpo e

- mundi,inipfarotatione,fiatremotius.

Efto enim P"”-w
botizontis ABsC® T
Nr e p lusinfiftac AD:d“:wuﬁ

trum C,diuifus per calari
ipfum 4 perpend! m

—i—oB ACD;Ducaturau® z:
1 centrum C I’Caflmﬁsﬂ.
- rizontizquidiftans, ECF G: Jdum diuidagur circ® i
<unque in partes AH, HF, FLID, & CcL,CH ’“25‘:,
tur.  Pofthzcintelligatur circulum fccundum P H,

moueriad parees G, crit igitur aliquando pundy
sangens horizontis planum, ungatauteminx. tum

in
g

h————-—-‘




EXERCITATIONES. 61
L,1inN. Dverdin O. Ducanturque KP,LQ; NR,0S
ipfi A C parallcle horizonti autem perpendiculares,
nerum ergo circuli,quod idem & grauicatis eft centriy
fereturperre&am CP QRS, funt cnim KP,LQ,NR,
OS ipfi A C femidiametro zquales, niiquamigitur cen=
trumipfum Cin circuli rotationeab horizontis plano e«
leuabitur,nec d mundi centro fictremotius,

Hoc autem longe aliter cateris figuris contingit,
quarum motusidcoinzqualis,quod non {emper inrota-
tione centrum grauitatis candem feruct 2 mundi centro
diftanciam.

Efto enim Ellipfis
AB CDjy cuius cétrum
E, diameter lonEio:
BED ; bremior AEC,
Horizontis  planum.
IéG G. locus ?;;\u&n;

3 ndicularis
.cm&targ'pnhmmi-
paCEA diuidens El-
lipfim in partes zquales , & zqueponderantes ABC,
A D C.Sumanturinquadrante CD,piiéta Hl,eum E H,
Hliungantun,esitaveem E H longioripfa EC, tum EL
ixfa EH & E Dyipfa EL. Roteturellipfis fecundum abfi-
emifictigitur pun@um Hir K, & pun@to K horzonti
erpendiculans crigs tvr K Lquz fiat zqualis E H. Poft
zcpundum I erivin M,& eb My clpcndimhm,zqua-
lis E Lru: fus D fiatin O, & 1pfi ED ,@qualisper sendicu-
laris O P.Motaigitusellipfia C in K.houditadifficilisc-
titmorus,quippequod baud muliom E HfuperetE C,ac
difficilior eri: trouslatio in Mydifficillimaveidin O. Val
deenim afieu Eabi :urcllimrgraunatisccntmm,afcen-
densnempevbi Py Videntusigiturexhus candem poren-

) H

3

;..—fnpm,__
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62 Ix Mecuaw. Axist. PrOBI: . el
tiaminmouendoellipfim, haud paricer fe h’.be’:’f- or
mouendo circulum. ibi cnim cenerum grav! jlligun
perzquidiftantem horizonti, hic verd modoatte’
modd deprimitur, quod fané molcftiam & d'f_ﬁ‘“wu,,‘
facit,Sed idem alijs igutis contingere, & Maxime=rrr
tis,itadocebimus.. SR mg“’“"
‘G r Efto enimeridft cuits
: zquilaterum AB G;:_ hoti
grauitatis cencru Demit
zontisplanum B D atlie
tatur i vertice ApE cranf
cularis honloﬂ:e:“ E
ibic aucens per
4 2 3 Eeg bifdriamp diuidet b:f:
B @ inF. Suntautemerianguli ABF, A CF» 34“‘?,‘«
zqueponderantes. lusvers AF C re&tus: l"m“i,n- :
E C,ericigiturmaior EC,ipfa EF. Roccruritagueo ;.
gulumcircapun&um C, fiatd; EC horizonti P e
cularis,fitque CH, & per Ehorizonti paralle ado 2
EK,morto iglmrtriangulo,centmm rauitacis infd
tumericin H,fed K C zqualis et E F, minor autet® PP‘
CH,cleuatur ergo centrum grauicatis ab EinH. ’fﬂ:,o.
fupra K,rotum fpatium K H.ex qua eleuacione % o
tudifficulcas.Idem prorfuscadem demon(tration® igis
deretur fieriin quadrato & alijs laceracis figuris. © i
turin plano horizontis facillimé circularia diﬁ"le:,«.
laterata & qua inzquales habene femidiametros? =
Ueantur,ex dictis claré pacet, Mgt = 1
3 Ad hanc quzftionemillud quoque facit,cur P‘::,,
e planum graiora corpora, & rorunda maximés
800impecy dimiffa,delabantur. jus
cenuil ema::;:,:: {f‘hznuc aut Cylindrus C e

D
cliue planum ABin D» quﬂ‘;"‘;

]




ExE rciTAtiongs. - 63,

¢ur dimiifa hzc magno impetu deferantur ad partes B,
Ducatur per grauvitatis centrum E ad hofizontem. B K
perpendicularis FEL fecans declive planum in G, cir-
cumferentiamverd in H. opponitur autem E G an ulo
refto ED Gymaiorergo E G ipfa EDshoceft, EH, incer
circumferentiam igicur & pla-
num decliue, fpativmyinterce-
dit HG. Ducacuritem D1iph
FG zquidiftans. non tranfibic
igiturpercentrum E. minore-
ritigicur diamecro CD, quare
, circulum in parces inzquales
B fecabic, & non per grauitatis
? ~centrum 5 quodidem cum ma-
gnitudinisfeu figurx centro fapponitur.  Dimilla igivur
rota,contingit quidem planum decliucinpun@oD. At
centrum graustatis premit fecundam perlineam perpen-
dicularem F G,non fuftentatur autem in H,qui pequod
inter planum & circumferentia mmefpiLuLG
necHlocum habeac cui innitatur, corpus autem ita per
lineam D left dinifum, ve longe maior fie pars 1 F Clﬁ)
ipfa D1,& centrumin ea parte €adat qua non fulcitur. i-
taquefuoptenuty, cum extra ful cimentum fit D & per-
£endicularcm D1 ad inferiores partes rapidé rotansde-
labitur. Ducatar autem perpendiculasis GL,parallcla
MN, & quoniam BN breuior eft B L, erit MNipfa GL
brevior. ' Eft igicur pun&tum M mundi centro propius
uim D& G, quare ¢6 non impedita rotaip(a fuonuta
¢retur, necftabirdonecinfimum loci vbi quic{catnan.
cifcatur, Poffumus ctiam Roota fpharauc inplano decliui
collocata, datam potentiam inuenire , qu extremitagi
iimetriad cant partem quavergicapplicatapfamrotam
famueimpediatnc delabarur, d t

Efto
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A B,cuiRota fp
ftac tangatq5m“dmc' &
verdipia fphxrat
inscencrum £

t6 DEC ipfi BAads'i';&,,",

3, perped A
contactus C, pe 5 ipf hori-
ulatt

erve:

ris.Duca;ury:}‘[ ;
zonti perpendictid f
L circulﬂm fecisin G;“PP‘:
{,, E ipli @G perpendicularis,ipfivero BF horizoh® 3@;
diftans H EI ceu vedtis,cuius fulcimencum L ¥ [
ipfi C,pondus verd in E,vbi grauitatis clt ccn"“m‘dmen-
_ g:::igimrpomxm eric pondus iﬂ'“g‘l& %
enuam, quare ve [E ad I H itapot :
.'1 !min&?l‘idmdtzlnﬁ,qnoddemon&u:d“"ﬁ“:;js
’ . Quippiam fimile oftendit Pappus 1.8-POF 7 iem
tamen ppolitis & confideratis. | iooprzwl""." i
fantibusangulum EC1 zqwcmmguhlﬂcw K
nis CBF.Producatur H1 concurrens cumi (2 AB 12

Ooncllmt-wtcmpropte:“,quod.o 1K reétus ﬁh,!.c %

!

|

uy minorre&te,& quoniam HXK parallela eft horizo% iy

b alternian 'l% C,CBF lt:alesemnc. Simi aalis l

‘ funt ECLE G»K»tdangulm' ue EC[angul""‘ mi-

. angulo EK C,hoceft, ipli CBF.vndefequitut> 4701,
ner fueritinclinationisangulus, co facilius muﬂ‘

ramuein plano inclinato fuftineri. quocnimmiw' Bl i

‘angulus ECI, eo minuslatus E’I&minol'?f"l’ﬂﬂ -

ad1H,8zideo minor potentia fuftinens requira ; !
Pz, : ot differunt nif
ey um lacchue & dcch.uc planum nihi

: Hi'ihconﬁdentis,admonetnoslowt"P“l?ha’
rimam dubitationem diluamus. Qyaritur,Cuf “’”: ;:

P




EXERCITATIONES. _ &5
rot¢ impingentes,tacilius offendicula fuperent quim mi-
nores. Neque enim fatisfacere videturquod ait Ariftote-
les,cx conta&uin punéto co angulid plano cleuationeid
ficrialijs ergo principijsdubitatio foluitur,
A Eftorotaquidem maior
—, A B,circacentrum C minor
5] vero DB circacentrumy, E,
rigentes horizontis planum
in B. Diameter maioris A B,
minoris D B, offendiculum.
horizonti perpendiculare,
F G.Ducatur per Fhorizonu
parallcla FK fecans minoris
rotz periphcriam in H, dia-
metrum verd AB inK, & d
; punéo H ad planitherizon-
tis perpendicularis demiceatur HI-eritautem H I 2qua-
Lisipfioffendiculo F G, & iunganturB H,BF. Iraqi quo-
niam B H ab extremo B-cadic in criangulum K F% »erit
K H B angulus maiorangulo K F B.Parallclz aucem funt
KF,BG,paresergo anguli K HB,HB G,parcsitem KFB,
F B G,Maiorergo HB Lipfo FB C. Atminorisrotzgra-
@itatis centrum mouetur fecundum lineam B H, maius
verd fecundumliteram B F, difficilius ergo mouebitun&
fuperabicoffendiculum minor rota, quam maior ; quod
fucratcdemonftrandum.

Poffumus idem oftendere magis mechanicé , hos
eft,remad ve@emreducendo.  Efto horizonus planum
AB,rotamaior C D planum tangensinD. rotx yeroma-
ioriscencrum E. Rotaverd minor FD, tangens icidem
planumin D.rotz autem centrumG,offendiculi verd re-
&itudo D H. Ducaturper Hipfi AB horizonti zquidi-

ftans H [ fecansminorem circulum'in x, maiorem ver
m
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66 In M:cum: Ari1st. ProBL.

inL. Ducancut cumd‘%‘*
mecrt malom 01
LEM, minoris
Tumapunéto & pﬁ"l"“d
diculans ducacuf 2=
b GO,ipl’.xxP,ucmiPdP
&o 1 ad EMPC?Q d

a o cularis 1 Q. Dico
; “w /A . QL, minorem :“
maqu
A,‘ 5 v B g:‘ogo ;;'o"c ?mbgn
Gk, &ciperEp2

. : ofi
ducatur E R fecans maiorem circulumin R, &b RiE
M perpendicularis ducacur R S, quoniam 1iE¢ |°
parallela et ipfi G x, eric. GE R angulus HG‘”
zqualis.Re&iautem funcH G P,G 51 reli m‘"‘"
R ESadinuicem funczquales. Sed& ES?‘ wﬁ
funt,quare ERS G anguli Zquales ﬁmb ot
GPx ESR,pcrpr diff L. fimiles, _yeergoG xboc
GNadGP,iaE RhoceftELad ES, ComP°nwd o
turviNPad P Gital Sad SE. quunobrcmﬁ
tum effecin S;pondusin E, potéua in Udcﬂ‘: ks
Icimentoin P,pondere in G, potentiaverdin o,
tuta. &idquidem fi ciufdem ponderis vtraq“" JOf DE
ponatur.Rurfus quoniam v:!g x ad torum circul
itaDR adtotum D C.Minor eft ugem proportio D
totumcirculum D C,crgoxmnorcﬂ DlipfaDR.
crgo MTipla MR, maiorergo Q1 ipfa SR, P“'P'"s“‘
centro E cft Q iplo un&o%, minorelti f“‘PwPo i
EGadLQquimESadS]. Minorergop °‘°°m‘ ‘[l.oc
ﬂ';';tlnl.ad {uftinendum I\gondusI-Zcxl'?ul('-lm"“" d'

) S
P chx?ncmrihq:"“mm ad (uftinendum pondu

or, occﬂx Minor ergopotenuiarequit’y




-~ ExeRciTATroNes, 67
ad transferendam maiorem rotam G D vleraoffendicus
lum IV,;hoceft,D H,quim requiracur ad eransferendam
minorem vitraoffendiculum x T,hoceflt H D,quod fue-
racoftendendum.

* Adhzc, quri poteft, quo pado plauftrorum rorz
inipfaplauftri conuerfione fe habeant, nempe qua fir Ji-
neaillacurua,quamin conuerfione defcribune,

Efto rotarum jn

2 ftances.Sititaque pun-
) JE Gum. B illudqin guod
rota quz per AB fer-
tur, ¢o delata planum
tangit.D vero alterius rotz atque planiconta&us. Igicur
dum plauftei fit conuerfio, pun@um D conuerfionis fic

( atrum. Stacenimincerimrota & circalineam conuer-
ticur, qua a pun&o concadtus D perrorx centrum du&ta
horizontis plano eft perpendicularis.ea autem ftante,ro-
taquz in B circacenerum D femicicculi percranfic DEF,
vbiautemrota B, perucaeritin F, plauftroiaminoppofi-
tam pareem conuer(o, reta qua eftin D per lineam DC,
qu verdin Fperre@am FG mouetur, plauftrique ficre-
greflus. Exquoniam vel Din iplaconuerfione ftatomnino
nee q_uicquam progredicur, vein prima ﬁgun»vcl non flac
Vtin{ecunda,quocatu pertionem parui circulidefcribie,
ipfi maioricirculo & exteriori concentricam. Vinde col-
ligimus, Plaufttorum conuerfiones flexionelque {emper
circa centrum, & concentricorum circulorum portiones
fieri. Hinc etiam dufcimus ), cur veteres, veex antiquiscos

Ui a 2 ‘nofc!-

A B\  planoorbita, dii plau.

g —D |E Rrum relti’ progcdit

G " AB,CD,Sunraucenii-
) plxlinez, quodoften-

A demus poftea,xquedi-

<

e

G2
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&8 In Mzcuan. Arist.Prosts
ofcimus veltigijscircosin quibus curfus qnidﬂ‘m
cbanteaforma qua apparct,elformauaint- ) .cdlll‘ g
theoremaprobamus, ) s
Cylindros,quoram bafes axi funt pcl’l;md;‘:::z
dumrin @quato plano connoluuntur, N&‘&‘-" ~ sadie

perparallclas,quarum diftantia axis feu lato A

ne prafinitur. B Cylin-

us 3-
drus ABCD; Culusr
xis GH, honz&"
no infiftens fecun®
latus AB 8’3 :?;na X

oficum :
= ouatum&;
; .. ‘rorans incd
CD;inplano ficvbi EF. Dcfcdbatzntcmd&“cnl?“
BF.Circulovers ADlincam AE. Dijco casre@ta?®™™’
pargllclas.SicnimfupcrﬁdcsbaﬁumDA: C&‘“":axa
turitave horizontis planum fecent, illad fecabun® cffc
lincas AE BF,re&acer pe&v:raqne.Scd.&Pﬂ*u-‘mm
ad inuicem ira oftendimus. quoniam femicircule®
2qualis cft femicirculo BG, ericlinea AE.GQ‘“"’oﬂ&
BF,(ed & AB,zqualiscftipiD C,quare & ipfi EF. {unts
fira igitur quadrilaceri figura ABFE latera “l“;u:dﬁw
quare EF xquediftat iph AB,tumAEipﬁBF’- A
ratdemonftrandum. o dicos
Probabimus etiam i cylindri bafes axi perPe™ pla-
lares non fuering& ideo ellipfesin ipfa rorationcpe’
num,parallclas quidem defcribere, fed nonre@a® .
Efto cnim Cylindrus ABCD,cuius bafcselliPk’: mmmu-
Equediftices, quarumaxcs longiores AB,CD> & neem
mﬁ:‘ temn fetio cylindri & planiad axem & hotiZ%, o =
P mP“PendiculuisEﬁF._DiuidamaW cults
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 EXERCITATIONES. - €9
culus EHF in partes zquales quatuor FI, IH, HG, GE..

‘i I S 1;'§a

: \ Nz\s\es

&H § poateN
> F -

Tum per divifionum pun&a laceri parallelg,re@ ducan-

tur KGL,M&N, OIP,quz guidem cii balcs AMB, DNG

| garallcla: ﬁnt,erpminuiccm zquales, cunique circom.

| erentia EHF xquales,cosque re@os angulos coftiruent,

Ducatur [;911 hzcfeorfumre@a QR, & cidem perpendi-

cularis $ T camfecansin V, applicctur autem rectx ST

xqualis Cylindrilaten BC,iplg sl ita tamen vepun&um

' E congruat pun&to V,, fitque Vy zqualisEB.‘?{vch&

valis EC.Tum Aant VXX Y,YZ, Za xquales iy fis EG,

| HHLIE, & per pun&aX,Y,Z,a, & pasalleliipa ST du-

CANCUL ¢, 525,05 0, x %6, tum & hisexalteraparte re-

{pondentesparallelz per pup@a B,y,0s- Sitautcmpea, -

ﬁdi»hﬁnw:quﬂkf@,ir 1g,xqua isECyexqualis

Jed&rzgqualis Qhz £ iphlPyiph MH,y e veroapfi

HNtaxxipi KG. &xﬂ,i;f(il.&ipﬁs zquales & gqua-

Liter poficzad partes R,al.ia:pamulc. lzaptéeur pe: Mb’:;
il qui
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70 In MecnAan: Arist. PROSL ‘

uibusictadifpofitis rpnp&co:'h%"mrﬂ"aﬁw

ucantul'!inez.g,rgcuruzquidcm & codem P‘&a"
liz curu'illis refpondentes n¢, {7 » Erunt igitur &% ’
mG e parallelz quidem co quod lineg quzinter ‘sr:’ﬂ;, :
cuncur, parallelz {int & zquales, non ramen e gt ‘
fed curuz. Moro igitur Cylindro circulus EHF reda™
defcribetas,cllipfisvero AMB, curuam exp> elli q““.
tem DNC,ipam curuam x {7 In hoc auté Cylindsi M0
willud mirabile,velociores nempe,in ipfa rotation®
ellipfesipfo cicculo EHF. Ducatur cnim re@asg@u€o% |
curracipfi VS in S, & ex iungacur , fictque erianguldih
oxS. eft aucem. ngulus sSy retus, maior ¢7g% " ' '
plaeS,fedreca s S xqualiseftipliar,hocelt, {emicirct” l
lo FHE.multo maior eftautem curua, ¢y 5 Awonipfire it |
o> fed codem tempore quo femicirculus EHF confi
inrotatione fpatiiie V, codem dimidia cllipfis BMA M:
::i:la;.cu‘ruamf raxy. yelocior igitue cﬁngl.li.p‘.is ig:’afl
Hzc quoque fpeculatio ad motum qui f‘w'.‘d:z

abfidem fie,manifefté percinet: Coni i |
gt ; 5 quortm P |
lc"nr“"'t@in‘planbfccl:lndumhtus‘ré!gmnb C"?i |
/ nmdeanbun:, cuius centrum immebile C'Ol\“Pﬁ‘“ ' ‘
vertex, femidiameter verdipfumlatis. ' :
34 ' ' Efto conwhpcﬁ ’
“iusvertex Cbaﬁb‘ﬁ""g ol
DG, bafisverocentt™ (
- Dylatus quopla “n‘z:, |
?gizBC,(eamﬂuqo? o
* musper lacus BC & 3%
DE4, andhoﬁ?dm'??"
. pen culari, cuius &%
triangulum, & ? communis(e&iosﬁ*scy
e »& quoniam coni grauitatis cengrum Gﬂ;‘:

’ ’
o 3

a4
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 EXERCITATIONES. 7

axeipfo,conusin partes zquepiderantesfecatur AEBC,
AEBC, ftatergo conusfibimerzquilibris:Siautema po-.
tentiaquadam moucatur,putaab A verfus F, erahicurfe-
micirculus BEA,a femicirculo AFB,& ita ficroratio. Ita-
quefiimaginemuninfinitos vique ad verticem parallelos
‘ bafi circulos,corum femicirculin iplomotu & trahent &.
trahentursat cumad verticem circuli definant,necibife~
micirculifint qui crahant & erahantur, motus rotationis
‘ prorfus ceflac & vertexipfe immebilis fit rotationis cens
trum.Quoniamigitur lateris BC, puné&um C ftat,Bverd
[ circa iplum mouctur, in ipfo motu circulus deferibitue
‘ BHIK, cuiusfemidiameter BC, & codempadto ali) cir-
' culiin cono, quibafi HEBF funtxquediftantes, circulos
inplano circaidem centrym defcribent, ve facile videre
\ eftin obic&ofchemate, Huicfimilem demonftrationem
affere Heroninlibello Automatum ; quemnos Tyrones
| adhuc vernacule ¢ Graco translatum ;. Venetijs pralo
{ubiccimus. : ’
Porro fi conus rotundus pro bafi ellipfim habeat,
fe&ionem videlicet per planum axi non perpendiculare,
inipfarotatione;ftante vertice, cllipfis bafis, cllipfim de-
ferbicin plano, cuius maior diamerera puné&to quod co-
nivertex cltita diniditur,ve diametri pars maior xqualis A
fitlaterimaximo;minor vexézqualislgzen' minimo. Sed
hxcadaliam pertinentfpeculationem.
Hisitaquede moturotundorum,qui circaabfidem
fit,confideratis,reliquum eflerde motu trochlearum,qui
| circacentrum finopportuné agere, fed clim in fequenti
quxftione de hoc fermonem faciat Philofophus,adca
quaibidifputabuntur, le&orem ablegamus.
Modo de tertia motus (pecie nobis eritfermo; in
quaquidem {pecienonnulla perpendemus,qua omificA-
nitoteles. Agiturautemhic de rotundorum corporum
mott,
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71 IN MgcwaxiArtsT. PROBL:
motu,quifitgirca axem horizonti perpeudiculalfw‘g‘g v
altera cxtremitateincodem hovizoniis platio manent®
vavidereeltiniplis igulorumrotis.
Hanc motus fpeciem in extrema quaftionis P"::
cum duabusalijs (peciebus comparans ait ;’ cam ‘l';"; :
obliquo fitmotienem(ica enim hanc,de qua agimus: i:‘;
pellar)ipfam impeliere mouencem, hoc eﬂ»n“u“".'aﬂu.
ad motum propenfionem habere,nucumue, &9© fupra
elfe 4 motore, fecundum verd eam motionems QU P
diamerrum cfb.fe ipfum mouere circulum Dixerat
‘earcferens qua fuperits circa principium deci io-
bafaciens,cxaminauerat,circalum ex duabus fieri
mbus, alccrapraer, altera verd fecundum nagura™’ =
ideohancfempernutum habege, & ceu continuo ™ i
ab comoucri quimouer. Videturaucem clar P'oﬁ.,'f"
ideo diﬁcﬂhmelfe huius verriz fpeciei mo di-
quodnutucarear Proprio & cantum ab alienos ¥* e
Cam,motore,moucacur. o -
Veruntamen motum hunc facilicate afifs 1155 4%
:‘:::“l““l“‘m cedere, facilé ex fequentibus O
) ¢ ~ Primo,quia pondus cocum rotari corpoﬁs'“p i:
= tatiscencro quodiniploaxe eft 3 plano cuinititt o
. necus s minima quidem i partcaxeipfo tangentP
X vode fic, nuilam feré dum rocacur co us, circﬁ“".u“?
m Yoiniutusfridionem partiom fieri. Prrrered ‘"u:f
cencrum lemperitar, nccminimnmquidemiﬁi]’mm
vt

i tonearcollinurn,quod fand cum naturz fic repugh '
[y Rculeatem facic, Adhzccireraxemicalibracuf Ot "
(1 duaneum vis exigha porentiaalteri partiapplicesit> - 2

taithies fperata moucatnr. Licet enim propr ?“?ndg
COrpoRtEquilibrare dicangur,qu ob ponderis hm: A5




Exrrcitatrones. 73
ttﬁx‘alitatcm horizonti iuntzquidiftantes, nihilominus
8 hicaliquam effezquilibrij fimilitudinem patebic.

© enim rota ABCD,

5L - cuiusaxishorizonei perpendi-
‘ cularis FEG tranfiens percen-
Al trum E,mgcns autem planum

inpun&o G. Ducaturdiame.
~——» ter BED) ltaque fiper diame-
trum BED, & axem FEG cor-
pus dividatur, coquéd centri

grauitatis in axe inueniatur,

. corpus ipfum induas partestia
moletum pidere zqualesfocabitur,nempe BAD, BCD.
Nullaigicuradh bica vi extranca fabircorpusin quods,
vediximus,zquilibrio. Acaleeri partium potentia quauis

licerexiguaappofica,putain C, przualebitpars BCD, & -

partem BAD velimpellecvel rapiet, altera interim cius
motuiobfequente. ;ounn'a-igimr uin C,nullamrem
quaimpediatinueniens,veloci rotam mouer, quod
co faciliisvelociusque fi,quomagisrota eftin motu »C-
ius verd diameter maior & potentia mouens A centrore.
motion& fané motus facilitaté inde cognofcimus, quod
ipfoimpulloreabimpulfu ceflance, diutiffimé rota im-
preffum motum feruer, nec nifi poft longam rotationem
omnino quiefcat.

Cazrerim quia ﬁcco,vtaium.ycdc Ariftoreles qua
adhnncmonunpgm'n& pereranfije,nos quadat quz ad
hancrem facium,diligenn'dsu demus.

Quarimusigicur primé; Cur ea quz hocpado ro-
titur, in ipfarotatione cum non mutent, nifi extrinfcca
aliquaid fiatex caufla,

Efto enim rota aut aliud quippiam rotundumceu
Turbines fung,quibus yucriludtm;aquodcim axem ho-

rizonti
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74 Ix Mecuay. ArisT, PROBL.
A rizonti pcrpcndicuhrcm mo-
ucatur, ABCD, cuiuscentr®
F, Diameter A EC. Moddcir¢
centrum E infiniti ingmcntu:
b} ¢ wfe \ p circuli, alijalys minozcsggl;’

\ ad cencriipfum, vl rué‘c‘ﬁnunt:

ibi caim circuli efle d¢

* ybinullumamplius citipa

] Applicetur itaque potent

£ B, qua rotam v: ged

codemigitur tempore &infimul A verfus D; D veifust

& Cverius Bmoucbitur. quantum cnim{cmicircﬂl"‘“m

aparte CBA tranfic vicra diametrum AEC) gantun

femicirculorum, quifuntad parcem ADC, (ranfibit 3¢

parces CBA. At vbi deficric motus,ibi definit rorafios ¥

.autem definic fpatium,definicm i definunceit
- culi,definic(patium,quarein cc:::;,cr:‘::;n Ginccirculis |

necfpatiumibidefinicmo jo, €%
I def tus.nulla enimadelt ract®:
:gf um sco:pus aliodlocoinquoctt, c: :-g\prionc granste:
autrur. Lz:crgo rotans,quod fuerat demonitran s culic
1 ct‘rix xc demonftratio ci fimilis, quam fuprd F4°
H“s cconiin plano irca verticem rotationes QU™ '
croncin Automatis excogitatam diximus. s
ﬁAd.dlm‘us n h?c rotationis genere corpus in .?(o
motu fieri leuius, idque co magis, quo retatio velocior
E:uﬂ'a.c&. quod lateralis motuscum motum aliqualitf
b pedit.qui exnaturaligrauicate ficad cencrums 1dcirc?
c:ipl:r;enn} docemur,lcuiflimos effe rurbines,quibus P
tiludune,fi manus teneant i jriflima rO1°
tionemouentur. o e
:undaAcd hzcalia proponicur, & foluiturquaftios Curte
£x° ora huic motionis generi fincaptiora.

Ploratifimum eft,corporum, qu itamouent:::
P -

gum- .

¢ verfus A -




- ExsrerraTronss. 75
parees co elle velociores,quomagis 4 centro, circaquod
mouencur, fucrineremotiores. maiusenim eodemtem-
pore fpatium percranfeunt. quoigitur figuraijs partibus,
quz longiusa centro abfunt,abundauerit magis, co faci-
lius,& velociusin circulum rotata mouebitur. Modd o-
ftendemus, circularem czreras omnes ca qua diximus
partiuma centro remotiflimarum copid abundare.

Efto triangulum puta zqui-
{aterum. ABC circa centrum D.
Ducantur Cachetipercentrumab
oppolfitis angulis ad oppoﬁu lace-
ra ADG,BDF,CDE, cruntautem
lateribus perpendiculares. quonia
igitur latccra AD, DB, DG, reéis
angulisfubtenduntur, maiora eriic
e . lateribus DE, DF, DG. tresigitur

inez inhoc triangulo func longiflime DA,DB, DC. tres
vero breviflima DE, DG, DF, quamobrem rotato fuper
centrum D eriangulo, tres caneum parees eius ABC velo-
cifimz erunt,tees verd tardiflimz E, G,F. Minus igitura-
ptaeltmotuihuic triangularis figura,quam quadraca, in
quapartesd centroremotiflime, & ideo velaciffime func
quatuor. Itag; quo magis laterata figura angulisabunda-
bit, co magis cricad hunc, & catcrosomnes circulares
motusaptior. Atcirculusinfinitas, veitadicam,partesa
€cntro remoriffimas haber, itaque nullafigura eftcircu.
lariinipfarotatione , commodior atquevelocior. Alia
quoquedecauflaid fic , quod dum circularis figuramo-
uetur, nulliseminencibus anguMsaérem verberet circii-
ftatem,ex quaverberatione motus impeditus fic tardior.
Quzeri ctiam poreft, Num axe inclinaro, rotx motus ali-

qualicer impediatur? Nos negativam partem ample&i-
mur.

K 2 ‘Efto
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¢ I¥ MecHAN, ArisT. PROBL.
: n Efto cnim rota AB@D;cuinscet
trum E axis inclinytus, €caq 4%
conuertitur EGF. Duobusautcp

B L &is fulcicur GF.  Sit .utctg tumg
%/ uius qum figure cenerum B 0T o
G » dicularis vero per inferins Mamitul’

tum tranfiens HFL Conuerfa i i
rota, grauitatis ccnttﬂmmw l;:c =
% fuo ficu furfum deorfumu® m:aisin

tur.Etautemaxis FEG "c“vi i
quopondusinE:Fo:cn:iz fultinentes GF3 pOER fulci-
veinaxeperpendiculari pondus torumab inferio® Ead
mento (uftinetur. quoigitur minorcrieproporus. etin
FG,cominoriindigebit potentii is qui ponuus ipfo
G.Echzcfané icafe habent,grauicacis centro 10 ot l:o;
conftituto,fi enim extra fueritmorus impeditur &‘::;in
re ceflante citd quielcir. Efto enim gmmratiiﬂ’““ am
K.Dumigitur ciccaaxem fic motus, cen crum d‘w(l; o
aliquando eritinL; Secetautem rorz diameter A P::-
psndicul:rcm Hlin M,Porro 4 punétis LK ad '{f;‘m 0.
pédicularemducanturad re@osangulos linex L "MN-:
Maior eftaucem MK ipfa ML, maiorergo MO» 'P(’aoo.
magisigieur @ mundi centro diftat puntum NpLo®
Centrum ergograuitatisK i iberé dimiteatunt€qU = o
inK & contranaturamtransfererucin L. Ceflante/8's
violentia & prazualentenaturi citd rora fud fpontc 9
fcer,quod fucracoftendendum.

Qvastio IX.
&'ﬂ{tﬂ,Cnruqupemw’orarirrulo:nﬂutﬂ.é'”‘bﬂ e
Saciluis, & celeving moweri contingar veluti maioribus 179
chleis, ¢ fcytalis fimsliser

RE{pondet adhzcPhulofophus, forteid cuenire :‘l;:




ExErciTATIONES. 77
niam quantomaior fueritillaquz d centro eft , in zquali
tempore maius mouctur fpatium. quamobrem zquali
exiftenteonereidem facicr.. Iraenim dixeracdelibrari
natwra,& differentijs agens, maiores minoribus exa&io-
rescfie. Circules ver 6 libras,in quibus centrum fparcum,
femidiametri hincinde zqualiabrachia.

Quod vltimo loco affirmauit, trochleas effe inftar
librarum,verum et. Quodautem dixit, facilits & cele-
rius moucre maiores libras ijs quz minores funt, (i G nipli-
citerintelligarur,falfum,quippe quod facilitasmotus, in
tractorijs machinisvelocitatifit contraria, quod demon-
ftrauic Guid. Vbald. in tratatu de Trochlcain 2. Corol-
lario propofitione yltima. ‘

Ad id aurem quod dixit, quo maiorés fuerint tro-
c!nlcz.eo faciliismouere,non eft, ve diccbamus , fimpli-
citer verum,quod facilé oftendemus,

Eftoenimerochlea ABcirca centrum C,appenfa in
punéto D, perpendicularis quz ad mundicentium DCE,
ondera zqualia virinque appenfa FG.  Efto item alia
tochlea,cags maior Hl, circacentrum K appenfainLs
perpendicularis,quzad mundi centrum LKM, #qualia

~ } N | Fon-
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78 In Mecuan.ArisT. PROBL !

onderaverinque appen(aN,0. Dicomaiorem Hliplh
fninori DE‘fccaius ggndcranon mouere, c0quod it
ionilla verd difficilius,proptereaquod {ic minor. Ecent™
quoniam vtraque trochlea per centrumgrauitatis 4P°7
pendiculari dinidicar,crune partes DAE-DBE'zqucpoé
derances, Eadem racioncipfz quoque LHM. L lM:q:li
ponderabunt. Itaquefi quantumuis puﬁU3P°“d,°F“~ i
das,veriq; earumad alteram parcem rolletur zquilldns
nec minus requiritur pondus ve recedat gquilibr
Trothcamjnor,quimmaior. Vnico autem Ver =y
clqd?orcﬂ difpurario,td in minoti quamin 107 S
chiafiquidem bifariam diuiduntur,crgoin verilgs cadef?
brachiorum proportio,& cadem pondcmm“do' ipla
Exploratiffimafunt hzc, Veruntamenei® i,
doceat,vemmeﬂ“}“od feribie Ariftocles» BU® |
&uscauflaaliundea nobis, nempe a mechani¢is P e
les’cu mutuanda. Dico igitur, Axium,dt“q"'owoc
chlexrotzuc eonucrtunturad rotas ip(as. var haber :
proz;o_rt'noncs. Oftendemusautemrota illam,""chl.cam
:lc a:nln.is moueri, & mouere pondera, qUO O
;r.::i axis diametrum maiorem habueric propo®" o o
hai)c co fieri pofle rotam maiorem ad fuum 3¢ ¢ ‘
re ptopordoncmqmrotamwnolm’druu?mm
0

LM appenfain D. Aliafimiliterei : lea
: X militer i zqualis fictgochic?
G circa censrum H, cuius diameter IHK, coaucné:f;

SRR




ExexciTaTion:s. 79
cum perpendiculari qua ad mundi centrum.appendatur
auceminl.Habeant autem & axes, circa quos conuerran-
wr-Hifizquales fuerint, proportione non mueaci idem
operabuncur. Modo ponanturinzquales,itducaxisre-
t¢ AB,craflioraxerotz F G, fitque craflioris quidem femi-
diameter CL,fubtilioris autem HM.Dico pererochleam
FG facilius ateolli pondera zqualia quim per AB, licer
alicratrochlearumalteri firzqualis. &l_xom'am enimme-
chanica corpora fine materia & ponderenon funt, oncra
2ppéfa &trochlearum ipfarum grauitas ex fuperiori par-
t¢ prementaxes,vbipun&al, »qures, fecutiinuicem
corporum (olidorum fricatione;motum ipfum trochlea-
tum difficiliorem & afperiorem facit. Succedit igitur im-
pedimentum loco ponderis. Duos igicurhabemusveétes
DQ, IH, quorum tulcimenta contraipfa C,H. Pondera
verointer fulcimenta & potentiasin L, M. Intelligantur
autem portentiz applicace punéis DL Igicur ex naturac-
iulmodi ve&is, in quo pondus inter fulcimentum cft&
potentiam ericve CL,ad CD, ita potentiain D ad psdus,
hoceft, refiftentiam fricationis, qua fitin L. Sed maior
eltproportio CLad CD quim HMadHI. Maiorigitur
ad fuperandumidem feu zquale impedimentum poten-
tiarequiriturin D,quam in L Itaque cum vis tota in rota-
rum & axium, diametrorum proportione confiftat, fieri
poteft, quod dicebamus, minorem trochleam dari, qu
maiorem habeag proportionem ad fuum axem , quim.
maiorad fuum, quo cafu minor rota facilins impedimen-
tum, quod diximus, ipfa maiori rota feu trochlea fupera-

it.Veruntamen quoniam ex materia fiunt tumaxes cum
fotx, nec rei natura patitur axes fubtiles, & imbecilles
magna piderafuftinere pofle,idcirco craffiores func,que
craflicudo cum proportione magis 2 magnarum rorarum
Ctrisfuperceursfichine maioresrotas data axiu? P:e‘

& rita
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ricate facilius impedimentum fuperare quiml}““P'ﬁ:’i“ .
hoc videtur fenfifle Philofophus in ipfa quaftion's 4e no- 1
propofitione, Hinc aurigz vulgoaxungti (qu¥ nee o
men trahit)axiumafperitates mitigant, ve minor n “mf,_
do,cxfricatione fiatrefiftentia. éoncludimll‘ igicunr
cillimé erochleam illam pondus trahere, quE U@ m"n, |
ma fiaxem habet minimum,cumque txunglhlu::;h %
&uofa maretia perfufum. Demanubriys,quarotiliz ..
xibusaptantur,nemo feré verba fecit; nosi ‘“‘Edf”’ne.
liquidifiquidem resad (peculationem,qua deag™ = ’
pe Mcchanicam pertinet. du-
Manubria veétes funt,& ad ve@ium nﬂm""x;m l
cuntur, corum (cilicet, in quibus fulcimentum £cios
pondus & potentiam. In his autematcenditdf Prot o,
quam habet manubrij lengitude ad ipfum axis fcm'm 4
metrum,eo enim faciliismouent, quo corum long! 2-
Pd axium femidiametros proportionem. habve ‘mab
iorem. Duabusaurem pactibus con&anc,alwfi'%‘,
axe ad angulum; qux veré vedtis eft;alcerd, oot o
pfaadmouctur,ex quares totamanubrium dicitie g
autem manubria hac ve plurimum amouibilia, funt affic |
ceurotarumipfarum partes, & rois ipfis o rocz e l

fo In MecnAN. ArrsT. PROSL. l

iti:rcnmt,niﬁ inrotatione A eranfuerfanjs,quibus
nentunimpedimentum fieret.

iusaxis E, terebreeu®
inFyibiquepaxillosaBE |
- FK. Sicacaliarota GV

ius axis G, mannl?ﬁw‘w
appoflicum GHLSinea%
rotz zquales & axes ¥4
les. Sing eiamzqualia’P

,ma
fpllfl EF ),GH » hoe d:ubﬂ'j

—__#




ExXERcCITATIONES. 81
nubri) GHIlongitudo.Dico,cidem facilicate moueriAB
rotam a potentiain FK,qui mouetur CB, 4 potentia po-
ficain Hl,datisipfinempe potentijs zqualibus. Produca-
curenim IH,vfqueadrotz CDlatusinL,& LG ducatur,
& FEinrota ABiungatur.Eruntigitur FELGinter fe 2-
quales. Suntautem corum circulorum femidiametri, qui
2punéis FL,inipfarotatione defcribuntur. ltaigicur (e
habebit potentia applicata in L ad diametrum femidia-
metrumue axisrotz CD, vt fchabetpotentiaapplicata
in F,ad diametrum femidiametrumueaxis Erotx AB,fed
fpatia funt zqualia & potentiz zquales, quare nihil re-
fert,verum manubrium laceriaffigarur, vel axid laterero-
tz{cparatumapplicerur,
Duplex autem eft ma-
A nubriorum forma; alterac-
nimredis partibus conftac,
altera verd curua elt tora,
- fed re&is yamur vt mani-
L Q bus gpprendamus , curuis
—F > verd velocumillisappona-
: mus, & pedispreflione ceu
in molis lapideis , quibus
gladij acuuntur fieriafTolet,conuereantar.  Cur autem
manubriahzccuruafiane, ea videturratio, ne videlicee
manubrij capire fupracentrumin linea qua per centrag
eranfic,coticuco,fa@ainterim preflione motus 4 centro,
ad quod dire&e¢ ficret preflio,impedireeur. Curuitas auté
facilita mhaber,ex quafaimodicd flexione
axis caput,dum premirur abi r.papcndiculari lincale-
nicerabducitur.qua cum ceflencin manubrijs qua manu
aguntur,ideo alia ﬁﬁxm.ncmpcex seétis partibus paffim
fiunc.Efte igieur ludquod exredis partibus AB,curuum
vero CD, lineave:d , fecundum qltnm pede ﬁtp(r:cDﬂEO
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8’ Ix MecuAN. Ar1sT, PrOBL.

CDE. Hzxcitaquede manubrijsfeu ve&ibusno
derafle ficfacis,

~ Quriinterim pofier,Cur duabus dacis rotis 2qu¥
lumagnirudmisinzqualis pondeis, circa zquales axes
conttitutis leujor facilius moucatur & cintis quiclcat
grauior vero diffieilius moueatur & cardius ceflega mo*
tw,ca videeur ratio, quod grauior refiftens magiscum “‘i
peraturimpreffam vim fufcipit, & diutids retincts que
ceflacip leuiore.

2 ) Qvastio X. 5 onth
whitar Ayiffoteles,Cur facilitis , quandefine pondere ¢ :
sur libra,guim cam udfw Iul!el.ZIMI/l uﬁ:do,r’ﬂh & mods
quidpiam,quo gnnimq-idcmril,iquddﬂ“"‘f -
Qraniss minori; G lewsori?
‘I:\::‘i:::'auum fglui:. aicenim, An quia nonfolutg‘ i;'
iumquod grauceft,fcdi ' ¢ .
ficulter mouetur? lngcommium ::,?:;?l;:{muod"‘sm ‘
onus moucre difficile gft,quo autem vergit,e facile- a
obliquum autem haudquaquam vergic.  NOS quod iple
non tecic Agurd ipfaappofitd rem clariorem faé““,’“’m
Eftolibra AB, cuit ©.

19
5 &  cimentum C, ponderd
s que appenfa A%, quorum =
" trumque ponderet 10 Jces®
. libra DE, cuius fulcimc‘m‘g
[— x x v
B iplis A,B,dimidioM#ior "
S 2 ¢ peS.Addaturponderi BPY™
dus G, & ponderi £P°°d'”
H, quorum fimiliter verum™ %
» Eondcrct S, nurabunt 18!
* librz ponderibus appoﬁﬂség

F pondere veroap

sconfi- ¥



EXERCITATIONES. 83
BGfeceturin K,EH veré in N,grauius et autem GB, eft
enimIS,ipfo EH, guod eftio. Difficiliisauremdefcen-

det BG, quam EH. hoc autem ex do&rina Ariftotelis,
quianenfolum incontrarium quod graueeft, fedin obli-
quum etiam difficulter mouetur, in contrarium enim ci
ad quod vergitonusmoueredifficile eft, quo autem ver-
git facilé in obliquum autem putaperlineas BGEN non
vergitonus.Difhcilius ergoin obliquummouebitur pon-
dusBGipfo pondere EH. yrrumque autem in defcenfu
reerahicur nempe 4 perpendicularibus BI, EM & retra-
&ionisquidem angufi funt zquales & zqualesipfzretra.
&iones. Sedgrauius eft pondus GB. quod autem grauius
clt,violentius defcédiceo quod eft leuius.maioriigitur ni-
fuarque impetu cum catera paria fint,defcendet pondus
BG, ipfo EH, quod ¢ diametro Ariftotelis aflercioni cft
contrarium.exalijsigitur principijs veritasipfa eft eruen-
da. Dicimusautemid ex proportionum fieriinzqualita-
te;quia enimisad ro.proporsionem habet fefquialceram,
10.verdad s.duplam,maiorem proportionem haber EH
adoppoficum pondus D,quimBGad pondus A, facilius
ergo trahezlibra DE leuior pondts D,quamipfa AB,gra.
uiorpondus A, quod vrique fuerat oftendendum. Alia
quoque caufla & hzc accidencalis ad hunc effe&tum pa-
ricnjum concurrit, axium nempead fulcimenta, in qui.-
bus rotantuc,fricatio.quo enim maius cft pondus cateris
paribus, quod nosinpracedente qultionc demonltea-
uimus,ed maior ficipfa collifio. b -
Portd huius quog; fpeculationiseft, Curzqualia&
{imiliacorporain zqualibus fimilibufque bafibus confti-
tucacodem fimilique plano fulea, ponderibus tamenin-
zqualia,non eddem facilitate cucrtantunfed horum gra-
uioca difficilius. 3
Iy Sic
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Ix MecHaAN. Antst. ProsL. _
- Sitenin Prifina fe8
Cylindrus ABCD; CU":‘:
;(r:xun:.itis centrum ‘D
plano C1,bafi fultus CD- |
Sic & alter Cylind!
FGHI, cu;:; grauitd
centrum K fuleus D28 O
aqualis quidem & m":
ipfi AD.Sitautem grauior FGidl,pio ABCD. Dxc:;l’,’
tentia veramqueimpellente, facihus cuerfum lcs y
ri?\drum AD,ipfo Fl.Ducantur EC, KH, & fl‘l“‘:i s
tenuiz appliceneur pundis BG, pellences Cyln : s
partes AF. Euc:fioautemnon fictdonec facta corp 3
conuerlionecirca punéa CH,grancanscentrd & CFH.
fecuncuria L, M,in ipfs feilicec cxpédiculanlluSA L |
Demittantur l-.N,KO,pcrpcmﬁculucs jpﬂs CcDy H i x
quoniam CNE,HOK anguli re&i funt, erunc £ o,ma-
plis EN,KO,maiores,quare & LC,MH ipﬁsF.N KO» o,
joresattoilunturergo 1n ipfa cucrfione, mui:?tumc 4
! traEinL,Kin M. Acquod grauiuseft, iffcilius co:])
|
!

- . - “s
fi nacuram mouctur,, ideo difficilius euersetu €
FLipfo AD,quod fueracdemonftrandum.

3 Qvastio XL s ‘
Dubitat Philofophus, Cur fuper feytalas faciline tenint
A [Uper Yy U tamen i magnas IML‘A’D) { el
© . lleveropnfilles? 1

0 Prime refpondetdubitationi. An.inquicns"l“"f'ii?:
in feyralis nulla eftoffenfatio s in curribus ve©°*
?';"’“{ uemoffenfant, Defuper enimillum prcmunt»o.
alateabus. quod autem eftin (cycalisad ifthzcduo™

Hetur &infedior fublkrago (patio, & onere fupcﬂ""P“‘g;

i

|
| e



EXERCITATIONES. 85

to,inverifque eaimijs reuoluiturlocis circulus , & motus
impellitur. Tamappofitépaucis verbis veritacem expli-
cauic, vefere quicquid in‘up eraddacar, fuperuacancum
videripoflic. quicquid tamen fit,ad maiorem claritatem
aliquanculum in hacipfa queftioncimmorzbimur.

Rotatas {cyealas proponithic Ariftoteles. Coniun-
Qasautemetle rorasipfisicyealic eft intelligendum,nem-
pe,vefimulrotz cum (Lyealis conuercantur, Sccus®nim
axium & Rorarum ficret offenfatio, cuius offenfationis
vim & effedtum cum noucric Ariftoteles, vel hocipfo lo
coeefte,mirum elt,nihil de ca egifle quzftione 9, vbi nos
hac Je refufiflime cradavimus. SIS

Czterim quod de roratis {Cyealis {cribic Philofo-
phus,riotandum, a Pappo quidem lib.8. &4 noftiis Me-
chanicis paflim abfque rots Cylindrica fimplici videli-
cet, & cereti formd ad vium adhiberi.  Efoigitur Ari-

ftorelis’ quidem feytala

" AB, Pappi verd feuvul-

AL B gars, & communis CD.

15 non medo lapicidz

—— e aflim, fed & nautx na-

# i, o W) giumc}nc fabri fubdu-

f cendis & mari inducen.

dis nauibus veuntur, quod varare dicunt vernaculé, Hi-

fbanico,veatbitror,vocabulo.ca cnim natio teres li gunum
baculumueappellatVaram. '

Quzri autem poflet,, veratharum formarum ficvi-
lior at:)luccomquso: ? Nos roratas laudamus magis in
plano uroquefolo, minus enim rangunt & mmus offen-
fanc; 1n molliori autem & minus duio propenimusion
rotacas, fiquidem rotz fui nacura pondere prefiz folums
facillimé feindunt & abforbentur, :

Quatcnus aucemad vium pertinet Lt horizontis

3 pla-
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13 Ix Mecuaw. ArisT. PROSL
: planum AB,fcytal¢ dug
r €D, EF, Pondus¥® l
€ ‘ eis impofitum G » ‘C‘E
AN LK e _| gensipfasin padis 2
i £ T ( fcycalz auem plATL |
o inpundtis D,F, 'clli P
| = r ipotcntia‘quagnmp,’
f » \ dus Gad antenof;' 4
pead partes E.rotabunturigicur talz & pars 4U%
{cytale D, inqaafic contagns al?;ndcr in 14C vere ge
fcendetin H, nullare motum impedicnte ,quippe “‘n
nulla ponderis fcytalarum,& planiad inuice™ ong’ pla-

fatio, Praterea cum fcytalarum cencraab horizo" " " di-
nozqualiterdiftent, pondus quidem herizod® =7 5
franter mouetur, & ig:oeius centrum grauicass A
quam,in motu quifit,elcuacar. il re-
Czterim materiz imperfetione remoftd ".'h' d
fert ad facilitatem , verum maioris minorisé® = m‘-fi‘a,
fincfcytale, veea pofita co quod majores ciE¢ fmﬁ-
offendiculafuperent,quod demonftratum € inqu ‘
ne 8.¢o vriliores funt {cytalz,quo craffiores: mg‘hi-
autem ad plauftri naturam (p&ac, cuiusad €y “alius .
lofophus fecit comparationem, vt oftenda mus diff

excomoueri pondera. ”. e |
5 . Efto plauttd i

KL,cuius centru™ |
o 5 xisvero NO etre” fy
U@ g ronipfacdn““‘“m,;is

A / Eunis 400 i MD |

R centro M trahit .

- T3 F B pondus vero Q-d‘;‘%qo |
' niamigicur pon

premitin N, axisautem rotzlnodi"'“g'mi“ Qs eoti:::
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EXERCITATIONES. 87 :
‘ tempore potentiaqua trahicin Pyaxemadmouet modio-
l loin parte V. duplex itaque fic ex fricationc feu offenfa-
tioneimpedimentum,infranempe, vbi O, & ad latus vbi
V.quz quidem offenfiones currus motum reddunc diffi-
ciliorem, qua quidem difficultas co maior erit, quo ma-
iorfuerit pondus axem premens , & minor pro reio fe-
midiametrirotz K M,ad axis femidiametrum MO.  Cur
}Fiturfqtalisfacilius pondera transferaneur 3uam plau-
ris, aperté ex dictis ad Ariftorelismentem emonftra-
uimus,
| Cartering quod ipfe reticuit , nosdicemus,nempe
validiffime enormia pondera per {cytalas moueri, fi fcy~
’ talisipfis ve@es adiungantur. Ecfané motuserit tardifli-
mus,veruncamen tardicasipfa facilitate, quainde fic, v-

berrime compenfatur.

Eftoigitur horizontis planum AB, fcytalz CD. fo.
raminain fcytalis EFGH, vl:&aﬁréminibdinfcni 1E,
KF,LG,MH.Pondusvero fcytalisimpofium N.. Appli-
catis igitur quatuor potentijs excremitatibus veiundl
KL, ,iijucinamcrioraproyulﬁs,ﬁctfcytalammrol;:-

ek p uos
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. Efto

tio,& ponderis N translatioad mteriores(gmci D52
item feorfum (cytala PR cuiuscentrum Q» vedis el
percencruminfercus O, P, Q.R. falto igi:urve&ls DT,
OP QR fictex O; centro auté Q circuliquadran® plius
exiftente igitur O inT ericPinS.fadta quartz pasts! a8
(cytalz rotatione. Et quoniam ex codem cengrofuntd

dem

drances PSOT.erit ye O Qad QP. ita quadrans 85’::

quadrantemPS. Maximaautem eft propertio car
QP.Maximaigitur proportio OT ad PS.Ex m‘$“°‘%, ie
motu Oad T,parausfic (cytalz motus a PinS- A€ ©)
giturproguditurfcytala,quzlongion’busyea'b“’l, hot
tur,vis tamen maxima, quippe quodvt fe haber Q2
et QR ad QO;ita potentiain Oad pond“‘qmd feyes
inP velin V,Facillimé itaque pondera vedibus &

lis per horizontis planum transferri,exiftis pare®

Qvaestio XIIL
Lueritnr, Cur Mi(filis longins funds mistantwr 9% " 7
prafertimcum pnjrimn’ﬁﬁd: p{udw addasur Wﬁ"f
Lis ponders: ¢+ mimms mi Jils,manu proiedto o™=
prehendarur? -

SOluit Philofophus, inquicns, forteita 5cd.q“5%ﬁ':i_
ditormuflile proijciatiam ex funda commotu™? 1nll
dem fundam circalofubinderotans , iaculaturs €* m:ﬂ
autemaquicte eftinitium. Omniaaurem cum inm 12
funt,quam cum quicfcunt,facilius mouentur. A‘_id" Puia
terca, An &ob cam cauffam eft,fed necminus €ti3f? o~ ad
infundg vfu manusquidem fic centrum, funda vervs
dcentro exft2quanto igicur produius fuerit quod d “ﬁ,
£r0 e, tanto cititis moucturs iactus autem, quimat
dxrefpedu breuioreft. iraqh
Hzc Philofophus. Etfané perquim appoﬁ‘é’ ':1 i

-~




EXERCITATIONES. L 1)
illi prorfusaffentirer,nifi pro comperro haberem, inladu
qui funda fit, non eile manum ipfam motus centrum, fed
potius parcem illambrachij.quz humeroiungitur, & id-
eo motum eo fieri velociorem,quo longior cit linea quz
ab humero ad fummitatem fundz eft, caquzabhumero
ad manum ipfam. Hlnd quoque mirabilceft, quodnon
obferuac Ariftoteles,nermpe  funditoribus inipfo eiacu-
landia&u, tardam fieri circa caput funda rotationem..
Quamobrem confiderandum cl{, quo pa&ofiacicardi-
tatevelocitas, Refpondemus, velocitatem acquirinon ex
fimplici,qua circa fandicoris caput fit, rotationc, fed ex
coimpetu quificinipfalapidiscmiflione, qui quidemim-
petus fi ance vel poft itiud eempusfiat,quoda funditore
capratur,cafla prorfus & inualidafitipfaiaculacio.
; Efto funda AB, manus
. B,brachiumBC. Vrigiturfe
habet CH, ad CB, ita veloci-
tas AD ad velocitatemu BE;
Vidimus nos pueros, arundi-
ni ad caput feiflz, paruos la<
ides inferentes,arundinems
que manu rotantes longifli.
meélapidesipfos proijcere; A~
rundo FG, lapis F, manus G,
brachium Gl-f.

QvasTio XIIL
Lueritnr, Cur circa idem isgnm, maiores collipes (weltes funt,
quos alyf Cy?alas appellant, vt Pappus & Hern)}:q!l&: Goinn mii-
nores m&m’ﬂl#’:é‘it{nf'{y ik sr‘a[“n'_, ﬁ;, 1 eadem
Ui quans craffiores?

IDcohocﬁcripoﬂ'cdocet Philofophus, quod camiugd

quam fucula cécrum fit, prominentes autem collopuin
M longt-
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90 In Mecnaw. Anist. Prosr.
longitudines ex linex qua funed centro. Celeritisautem
moueri & plus ab eadem vi qua: maiorum funt circulortt
?nim quzminoram. quippe quodab eadem vi lus
eraturillud excremum quod longiusa centro tac ll?
gracilioribus vers fuculis daga collopum paricate pluscl
feidquoda ligno diftar. :
Eftoiug:m f“‘::;
F laue maior,  orverd

centrum G, 10d i
circa idem cen
Collopsauté AF'PP:,:
dus quod periugum e
u tollitur G-?i" i)
: ok . riftoreles, fucuid®r -
2o b . ue AB, DE ceu cen
tra eﬂ'e.:\am_bugmt colops A B,egxmaiori’q“id‘m’@ .
2: parte BF, exminoriautem EF, Quo igitur, 0 long %2
: cntcol.lopsex'tans.co maior, & 1deo velociord
gy matoremcirculum FH, e collopis mots & i3
eris eleuatio, at maior cftcollops EF ipfo BF, facil.usc:l;
8o moucbitur pondus per ficulam DE, ex collo oBEs
emvi,quam per fuculam AB,& collopem BF-

zcfenfifle videeur Ariftoteles,qui crafla, vE214P"
wroa T oteles,qui crafl) o
cimusigicar pmg. om & fubileni eft profcquuct

Hmd, inftrumentum illud quod Latnif”
C‘;‘::Mtd eft,ferofulam,a fridore arbicr orq quiin conuer
pé quod»::lzzell‘aiucrg,(;tz'ci_vgra enid cft, A ﬁnum,g:“l‘"
Candem Maeﬁj nus Ponderaﬁlfh'nc“ Ponctqu'c. e
inPericrochi Sy Forey Mechanici vouuercﬁ"m
led. :ﬁim::.cufusnos "maginem,, &Pappo in 8. C9
peris lmuo,ime':amm defumpeam in ipfo im‘us noftrio

viminter and'luoqsui-n que Potentias propofuimus-

diligentifime examinauére Hero_;?:‘
ipfes
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Exsrcrrariones, - 91
igl’cmcc Pappus,interiuniores vers Guilibaldus co Tra~
atu quem hac de Potentia Mechanicis fuis inferuit.
Summaeft,hanc Machinamad veemreduci. Nec ve-
rumelt quod (cribic Ariftoteles, ingum fuculamue cen-
traclle, hzcenim centrumhabent, quodin figurafupe-
tius poficanotatur figno C. igicur vefehabee FC, ad (? 5
ttapondus G ad potentiamin F; eftautem maior propor-
tio FC ad €D, quam FC,ad CA. facilius crge mouebijc
potentiaquzinkF,pondusin D, quim cadem potentiaF,
pondusia A,hocelt, G. Huius naturz funt quoque Erga-
tx,quas machinas noftri, Grareo luxato vocatuilo Arga_-
nosappellant.  Suculz enim reucra fupspofitione tantii
ab cisdifferences, nom enim plino horizontis ergatz z-
quidiftant,ceu fucula & Ax:s in Peiitrachio, fed cidem
huncperpendiculaces.Caterim facilizatem a velocitate
nonoriri fuperius demonftravimus,

QvaesTio XIV.

Proponitr dubitatio , Cur cinfilem magnirndinis lignum faciline

genufrangatur fi quipiam eque diductis manthus extrems come

prehendens fregerit,quim finxtagenn.E fiterra applicans pede
Juperpofito marn hinc imi diduéts confregerie
quim prope.

SOllu'tur& Philofopho paucis verbis, An quia ibigena
| centrumelh,hicverdiple pe 2quance autem remotius
| dcentro fuerir, facilins mouctur quodcunque : Moueri

autenr quod frangicur necefle eft.

Efto lignum quod frangi deber AB, Ecnu velpedis 4
locus C,manuum lace didu@arum ficus DE, minusdidy. rqg
Qacam FG;ltaque quoniam DE magisa centro C diltane '
quam FG,velocius moucbuntur punéta DEipfis FG,er- 'W

goinde facilius fiet fractio quam ex FG.  Hxcilleexfuis
M - puin-
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9t In MicHAN.Ar1sT. PrOBL
principijs. Nos dili-
AR eow’ B gentius, fi fieri poteri®

“ gﬂ'caus huius cauffam
e pcxfcmtcmur.Eﬁolgl-
v » tur in fecunda figurd

B

lignum oblongum AP
c&ius mediom C,linc2
ducarur CD pcrpcn:

i »

{ y
. 2 ok dicularisipli AB- _A;
/ moucatur genu pU 0
e - C, manus verd diuart
H falta v

centur in AB»

icur verinque impre’”

. one, lignum n?nﬁi.

gcmr, nifi partium in €D coniun&arum fcparatio A0
itquealteran Ealeeraveroin F, fradtum ergoerit ligni
& centro C immobili trmanente, parces tadt 3"5“10
GCHeruntin GC,HC:Modo lignum (uz ingegricat! ¥
fticuetur, & denud admotogenu punéto G, mans dide
cantur inL,K.quzlocaviciniorafine ipli C,quam AB, ok
co hincdifficilius fra&ionem fieri quamex AB. C°“ﬁdc'
ramus eniminintegro ligno AB,dups veétesACD poe
guommanguliconcutmntin commune fulcimenté™ ™’
uatautemveétesangulati,& eiusnacurz , quam *3"
nauimusinquzftioncs, Eﬂigimrmmcm,';,quahﬁm
r_zngs vaiunturin D,loco Aderis:fuperanda hx¢ efh,¥¢
igni fiatfraltio. Dicoid g:ﬂius ceflarum, fi facexpo>”
&is A,B,remotioribus quamex 1K, ipf; punéo Cprop'©;
fbus:ceenim ve AC,ad CD,icarcfiftentia qua fitin P ad
g:te:x‘u;mm lf,itcmlwl; (ghbcchadC D, itarehiftent?
potentiamin l,fed minoreft proportio IC# 4

23::‘ ?Qad CD.ergo facilius poxei;tif quzeftin A1
Hamfoperabir, quz cftin D, quam ea quz clt i L

, quod
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quod fucratdemonftrandum. Idem autem intelligend
eftde parte CBieadem enim el ratio. Curigitur longj
ra&graciliora higna facilé frangantur,exiftis clare p&
nempe quia maxima cft proportio longicudinis ad crafli-
tudinem, cuius quidem crafficudinis {patium loco partis
illiusin ve&e fuccedit,qua pertingitd tulcimento ad po.-
dus,hoceft,ad ipfam refiftentiam. Sed nos haccadem de
tenonnullaindeclaranda quzftionc 16.perpendemus.

: Qvazstio XV.

Proponitur inuefligandum , Car litserales croca ( glsreas dicunt
Laini,wlulmb:,qn: vmbilices appellas Cicero _‘5. 2.de Orat.)
rerundsfint figurd,cum aliguands ex magnis fint la-
pidibus refbisac?

Alt Philofophus,ideo fortaffe fieri, quodeaquadme-

dio magis recedunt, in motionibus, celerius feran-
turimedium effc cencrum, inceruallum vero quz a cen-
tro,femper autem maioremab xqualimotione maiorem
defenibere circulum; quod aurem maius inzquali tem-
porefpatium tranfic,celerius ferri; quxautem celerius ex
zqualiferuncur fpacio vehementiusimpetere, qua auté
imperunt,, impetimagis, &ideo qua magisa centro di-
ftangneceflec ¢ confiingi, quod cum glarez feucroca
patiantun,necellario rotundas fieri, Hattenusille, & fané
probabiliter. Verum enimuers alicerferes habere vide-
tur:fi uidem enima rotatione exmaiori 4 centrodiftan-
tiaidficree, maiores quidem glarez croczue eflent ro-
tundiores, at nos non maximas modd, fcd & minimas,

cafqueniagisangulis carere, & ad rotunditatemaccede- s
revidemus. Praterca non moueri eas cirea centrum pa- =
lam eft,imo vevaria funt figura, ita varijs quoque motio- &
Aibus,ex agitatione moucii. Id fané exploratiflimum cfts -
3 angu- ;
!
' '
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_angulosomnes, & eminentias quaslibet in corponbllsd:
firmiores.offen(ionibus enim expoficz funt, necrel
«di babent faculrarem, Iraquein atcritioneque ﬁ";
;oruna agitau’ﬁonc pcrpeni a,enunentiz contunduntun
upechcicsiplapaullatimlenigatur. -
A Er;'loangulatus lapis ABCD- |
Diim igitur pe:peci motioneatd
aflidua verfatione agicatut F
_ turque,eminentiz anguliques ¥t
pote debiles & imbeciils, «Onte”
runtur, & inde figura flrqu®
irregularis, ad primam qmdcmm
- pidisformiaccedens,leuistim® -
&quouis angulo carens,qualis eft E remotis ABCD» ™
sula;]ibus cml:cnzijs. i
anccandemob caufla nammat
moribusvitimum lzuorem ;:{:::gut:s:;::::?ml : ’
::ll:s‘ ‘I'I;ii?dcsz vt};téxmr, tum demum cmmentiorcil::‘c“n;
acilé a demi
&adzquatam rcddu‘:: e ST

Acetiam noftrates Architedti, in arcium proP®”
gn;culiscformandisacutosangulo;deuid‘,vg w“i/_
tho_res.&magisoﬂ'en(ionibus obnoxios. quoﬁw: B
Cruvium lacuit,quiideo lib, 1.cap..ita (cribic : Turresitsf
rorundsa aut polygonia funt faciende, quadratas enims wachin®
celerius dij ;[Ml;d'uguh:u,k”“ tundends frangutts 97
tundations s At em, vti cuneos adcemty um adizends ledere "
peffunt. Hacille. Curautem noftei roranas f gurasalia
Vulesreijciane , ab ijs petendum quiinca faculrare ver-
e ,.Porréguadad hancundcmfpewlmoncm ci
SR ::q"”a:;;%"fzpiusauribus,nalb.gig!""
fi uepedibus carere,quippe quod imbect

nepartes, & squouisoccmfz_mszl:nmr. Ql_l::"
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mniacim verafint,nemo svearbitror, dixerir,abloluce,
quod voluit Ariftoteles, id exrotatione velociori & par-
tiumacentro remotione,fieri. ;

Qvaestio XVI
Dnh'rmrr.,wt, wo bingiors fumt ligna,tito imbecilliora foant,
& fi loﬂnur,inﬂzﬂutw miagis : iametfi an breueedt ceu bi.
cubitumfuerit, renne,quodvers cubitorum cen-
tum craffum?

EX [uis principijs foluit Ariftoreles. Inquitenim : An
quia & vedhis & onus & hypomochlium, id eft, fulci-
mentuminleuando,ficipfaligni proceritas? Priornamg;
illius pars ceu hypomocilium fit, quod verdin extremo
<ft,ponidus:quamobrem quanro extenfius fueritid quod
afulcimento efhinfle@inccefle eft magis; quo enim plus
alcimento diftit,co magisincuruarinecellc et.  Ne-
ceflario igitar execema veis eleuantur. Si igitur flexilis
fucric veétis, ipfum infleétimagis cum excollitur necefle
cft,quod longis accidit lignis,in breuibus autem quod vl-
timum eft,quicicenti hypomochlio depropé fit.  Hae
fubieéta figura oboculos ponimus, é
Efto longum ac fle-
xilelignum AB, manuele-
&h ucturin A, fe@cruaritaqgs
in B,& declinabitin C. et
cnim manus quz futiner
in Afulcimentiloco fi uecedit:longitudo veroAB ponde-
risvices rcfcrt,atque vedtis,quare quo longius abtueric 4
ulcimento,id eft,manu extremum B, co magis fle&erur;
fiaucem lignum breuius fueritnempe terminatum in D,
f€quaquam fleietur,eo quod eius exeremum D minusa
cimento quod cftin A fitremotum, Hzcigi:meﬂzf‘
1~
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96 Ix MecuaN. Arist. Prosr.
Ariftotelis, cuius quidem fententiam non damnamusi
quippiamtamen addimus. Dicimus autem mareriam
uatenus ad hanccontemplationem fpeétat , in dupis

eiledifferentia. autenimrarefa&ionis & con_ﬁlg‘»"
eftincapax, vein chalybe videmus, nitro ,metallos m“;
more,aut capax quidem,& hzcduplex: Vel enimnatt '
nata cftad re&itudinem quandam, yearborum flag

: virgz ucazlutnon item,ceu ftannum , plumbum,& CF¢€ ‘
K raciuimodi. <
' - Efto p:imo vicreum (

1 mor

A -t g corpusgracile,procert
\ teres A .manucapl_at““'
® A, itaqs pondere ipfius €0

T

; Q‘“ g.:n‘s przualeate ad P’“ﬁ

]
k- , quiain Cpundo, 9"
:} SR L _am Ckcamediunl:c&.“r‘a‘.g
. v "’E%M fuperiori non fic rar€t*
# v necininferiori conftpat®
nec interim dattl_l’Pmc!?;

tio corporum , fit
fuperiori parte, gP’r"lmu
. reliquaparce AC, a0
f;lpan?gc;gitlnb.fucccdiuutgmis?:rcpzrati“‘.' ;
i quod materias hafce non flexibiles dixim' ‘
edfrangibiles,nonideoncgamus vel fenfu docents 3" |
quammusﬁegi flexionem. §; autem lignea fuericmace”
ria,eaq; exibilis, ve EF, manu cleucturin E, prevd e
t‘epondeteinl’ ficetur vbi G.ibicnima parce fupetiot
trarcfaltio,abinferiori vers conftipario,& pars GFde-
Mte: a;l; ?.quz declinario ed vique proccc}:: quots.

= L

3
<_.<

a onftipatio competens nagurz illius marer®”

vizs: maior ‘d'{;mmamintenﬁoncmdcuenetinn wné
W""‘“&mmnﬂno: fifecus fa‘?‘:::'

| re -




.+ EXERCITATIONES. ] o7
refiltentia, vbi rarcfadlio fir & conttipatio poftinclina-
tioncm furfum ferceur parsinclinata & nurans, tum in
contrariam parcem tendens refle@etur, ve videre eft in
vizga IN.Declinans enimin KL, repellente ea quz infra
K fit materiz condenfatione, impetu ex defceniuacqui-
fito fa&arellexioncalcenditin KM,donec paullatim cir-
¢a prftinam redticudinem reuertatur, & hic quidem mo-
tusvibratio d.citur,agitatioue. Siautem virgaplumbea
fuenir,nacuri non fadta ad re@itudinem, puta OP, pro.
Prio vincentepondere,ad partes declinabic QS fietq; in
QR rarefala, nempe fuperiori parte ea conltipata infe-
rioriin Q.necrefleétetur, quippe quod eius natura con-
denfationem & rarcfa@tionem commodé patiatur, nec
fa&aficad re@ tudinem, f q

- Porré eriplicicer fieri poteft horum oblongorum
‘corporum clcuaxio.nempc vel extremorum altero, auc i
ambobus,fi verinque fufpendatur,vel alicubi inter extre-
ma.  Depriorimodoiamegimus. Modd fufpendaturin
‘medio ve AB,in C. coigiturcafucum fulcimentum ficin
Cyviring; ficflexioin D,& E, & id quidem fi materia fle-
xionem patitur:fin minus,fractio fitin C, Si autem abex-

. tremis fiac fufpenfio, vein

AM- : fient,quornm fulcimentain
BE extremis AB, Penderaau-

tem communiain medio vbi
Cremotiffima enim ca parseftab excremis AB. Cedente

igicur mareria fuomet pon-

AQ‘ : :c? 3 derifiquidesn inflexibilis fu-
D 19y ir erigfrangerur, & fict partid

e - feparatioin C, duoqucinde
A@" ‘“‘P‘mADSBE-Siauu:mﬂe-
- "D - exiomcapaq,;;uwmc-

ma

-

» : AB, tunc ceu duo velles -
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98 INn Mecuan. AnrrsT, ProBI.

ma figura,fadaex conerario,nempeininteriori parte cir* ‘
ca Crarefatione, in fuperiori verd condenfatione,pon*
dere praualente curuabicur, ficed; lignum quidue aliv
huiulmodi, ve ADB, necamplivs pondere fuapee natu |
inferidsvergentead reticudinem reuereecur. s |
_ Cacerum cur oblonga & graciliora corpora facilius
illis,qua contrario fe habent modo, frangantur, ex me-
chanicis principijsin quzftione 14. aperte demonftrati=
mus. Modo veexhaccontemplacione, qua aliasinucili
videtur,aliquamvtilitatem capiamus, & ex his quz €o™
templabimur, Archite@i pruJ::ntiores fiant,ifthzcip &
dequibus agimus,ad rem zdificatoriam commod"l"?é
bimus, Transferamus igicur cogitationcmad cam 'Tabl
comp.igem, quzad,tega fuftinenda ex eranfuerfario 3™
reQariod; fic, & duobus cauteriys, quam noftria Latini®
nmddicum. Pecferu e t
nendum yj e i
gem hane .‘°“ff,3uanmr paflioncs, vqﬁ:gug enim f3b8
merxpraxi, quod vile eft efficiant,nos meliorsmNg®
niorum gratia, reiipfius cauffas diligenter examind w::
mcdmmpx:ofcremus »nec de hacrerancam agemus» f
le Cameris quoque, fornicibus eorum{ue vitijs & VIt '
tibus quatenusad Mechanicum pertine, fermonc™
bmllﬁ-ngﬂmnspﬂmo.cnrpe: endiculariter
trabes aperimpofica ponderavalidifime faftineant? E¢
fanchoc omnes norunt,fed non per cauflas.

Efto horizontisplanum, ; udque folidifimum ¥
img:nqzrabilc AB,trabseidem ad perpendiculum ereds
iC fulea bafi vbi C grauitatis cencrum F. ponduspe™

mg:fmm FG, cuiusgrauiratis centrum H: Sint aut

HE G.E.ineadcm perpendiculari, qua ad mundicen

b Itaque co quod tum ponderis rum crabis cen
tentinperpendicalari, illa verd fulciaturio C';:;

’
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| tius ponderis moles recumbec

'I " ] o in C:nondefcender autemin I
- Proprerea quad fupponatur im
rfum planumAB,impenecrabi.
- Igicur vepondus H defcen.
datin G, a.l‘tcrum duorum eft
K
‘ A ——p
) .

neceflarium,nempevel trabem
fubieGam comminui, aut ejus
arces fefe penetrare , & plura
gor ora cﬂg:ncodcm locg. u-
€2 KC, quorumhocfecundum
y naturx penitus repugnat, illud
Yeroprimum,penc impeflibile. Dividatur enim trabsin
Parteszquales tres,lineis KL, ipfaigicur K Cinfima fufti.
netmediam KL,hzc vers fupremam LD, hxcautem ps.
dus,ipfum fuperpoficumin H. Seigitur fuftinent partes.
Sed illud totum pareibus conftar. ergo pondustorum i
trabe toea,hoc el{.d fe toco fultinerur.
fxeerea in pracedenc quaitione monftranimus
tuncfacilemefle gracilis & oblongiligni frattionem, ci
’ maxima et longicudinisad craflicudinem proportio. Hic »
vero contra accidit,eeenim MD pars vedtis qua 4 fulci-
| fento eft ad pocentiam minimam habetproportionem
adre@am DC,quaa fulcimento adlocum frationis ex-
tendicur, vbi C,quod vt euidentius patcar,

Efto fcorfumerabs AB, ;

. «<cuins mcdiumC.ﬁ Sitautem )

pondus D impofitum pun.- i

:’ B &o C. facilé igitur frange. TT‘i
8T turlignum AB, propterea
< \Jﬂ‘“‘ r  quod maxima fic proportio
AC ad CE; refiftencia vero
fiat in E, addacur vniaturQs

L llgno F \

s M
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100 In Mecuax. Ar1sT, Pronr. '
ligno ABlignumFH. Crafliusigiturcittotum AL, ’Pfs
& &idecominor proportio AC ad CG qn?m.Ac' "
GE.Addaturadhuc & IM. Longeitaque ditticalius fran-
geeurin K propterea quodlonge minor fit proportio

ad CKquim ciufdemad CE& CG. Hisigieur confide-

ratis, & demonftracis concludimus, impoflibile cllcere:

&am crabem ponderi cedere, & frangi. tins
Dicetautem quifpiam,hec (i verafune,quo gracil
fuericfulcrum,co valhriv.‘n fultiucbir, & frangeeur minuss
quod oppido falfum c.Refpondemus, idnon C"'P'”':';
tonum naturd,{ed ex maceti ipfiusinfirmitat® heil- !t
?uoquc inyc&enon materiam,quatcnusad vim periiney
ed proportiones partium confideramus. Vaumques”
turrequiricurad fulc:i validicstem proportio longit
nis ad craflicudinem debica , & marenz ipfius robur
;_rdmdo. Praterea,queniam pondus , cut fuler
invelexnatarapremie, vel ex violentia, illud e
perlineam perpendicularem,quzad mundic ﬂ'“m’l;}f
autem lateralizer & diuerfimode, varia fic fulcrori™
pofitio, Cuius reifummahzceft, vefemper contrd impes
fumlupponantur. :

Efto enim horizontis planurs I

| : £ AB,cidé pcrpendicul“es LAD::
, s itaque fi naturalicer pondus PAE .
L2 f matex C.ﬁxlcmm{ugpon_ctur‘ x
T Siautemex F iplum GE, i vero €
| ! h

H,fupponaturiuxta BE, $1 V&'9'%

cundum I ponderi opponatit = ©

M d Hzc nos de arrc&al:gs fulcrist®
? ¢ detranfuerfarijs, & inclinatis agemus, & primuf |
1

c i) -
&at:anf“ed'anjs»quatcnus adte@orum trabeationes Pe: ,

Efic tranfuerfaria trabs AB,muris verings fultd Slll)"
c
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cuius granitatis centrum
E,inperpédiculari FEG,
que quidem ad mundi
centrum vergir. Ieag; co-
dem tendente grauicatis
centro, fi pondus quod
remitinE, non prazua«
cat vnioni partiu ipfius
materiz quacltin E, refiftercrabs fuomet ponderi, nec
fangetur.Siautem velinfirmitate materiz,autvitio, vel
maxima exiftente proportione AF ad FE,fra&tio fiecinE,
& fecurd partium feparatione duz fiencverinquetrabes
AH,Bl,quorumgrauitatis centraKL.  Erunt igiturduo
vedtes AE,BE, quorum fulcimenta MN,, quamobrem fi
proportio EMag MH ita przualeat, ve pondus quod e ft
inE fuperee pondusmuri O fuperimpofiti, & item muri
scorruent quidem trabes,8 murorum fiethincinde dif-
fipatio.Siautemnon praualucritea, quam diximus, pro-
portio,fufpenfe remancbuntverinque trabes ve AHBL
Huicdifficultati egregié occurrunt Archice&i, ali-
quandoautem hoc mogo.-

Efto tranfucrfaria
| e '—E—ﬂﬁl!, i trabs fud gracilitace, alia-
ue de caufla imbecilla
AB, muri quibus vering;
fuftinctur CD, Trabrs i-
plius grauitatis cencrum
< ol 6. Iraque adpadistrabi
lignis EF, capreolos ad.

. dunt muro verinque ful- -

10s CE,DF,corumcapita adpaisligois admov neesEF, |
fed & cuncvalid:Minaficcol igatio,fiinter E & F capreo-
lorum capitainte grum Lignum erabi fuppon.tur F¥. Re-

3 Lo e
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102 IN Mecuaw. Arist. Prost. Ry
tio autem validitatis patet ; premente enim grauicatis ¢
tro in G,fulcra hincinde fuccurrunt CE,DF, quz cumfe-
ipfis ficrinon valeant breuiora,ne corporideturpencerd-
uo, refiltunt & robuftiffimé ipfi ponderi fuperimpofic
eontranituncur. Videnturautem in hocopere duo con-
fiderari vedtes, GH,GB,quorum fulcimenta EF,poteatid
Premensverinque G.Pondcraautem paricrum partescd
Pitibus trabisimpoficzin A & B. Quoniamigizur parit!
eftproportio GE ad EH, paruapotentia premens i8.Cr
maximé autem pondus in I,ﬁcrinon poteft crabem fran
glaucmuros verinque difliparein AB.  Poffunt cﬂ“’“‘;'
tius trabis tres parces confiderari AE,E F.FB,g:arum fu g
cimenea quacuor A,E,F,B, Diuifo igicur pondere & ™!
tplicatis fulcimentis impoffibile cft crabem cony
“du“slef:ccm ceanf-
& te@orum contignati ccillag; eran
uerfaria Mechanici corrobt)g:::?:l?nitn:gddid? acmpe
awreariacrabe atque cauterijs, (s
: Eftoenimtr B.
D uerfaria teabs

. ; arietibus veringue’
"_ﬁ\ uleal, K, arrear?
R —_— . = CD. Cauteri) "m.'a

ue AD, BD» %

' | e & :lranfucr(ariz eeabl
- in AB, & arretari®

in D inferti .d"e‘“'
s A S
bivaleant. Tum ferrea fafeia EF medqjm::':ﬁ::rﬁﬁ‘“‘
- | arre@ario connedens:
uc:bq“,::;“."&‘mj pes vbiPC . aliqn:::mmi cranl-
Paululumarregys . 2¢ dcorfum ex pondere vergent

10iplam tranfuerfariam premat., Hist*
‘imt
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giturita confticutis pondus quidem eranfuerfariz erabis,
quod fuapte natura premit inmedio vbi C.ferreafafcia,
arre@ariz trabiaffixadiftinetur, Arre@ariam cauterij fu-
ftinenc, hos verd eraniuerfariz capita AB, quibusindun-
tur. Toraigitur ciufcemodi operis visin eo confiftic, vt
Probe caureriy tranfuertarix & arre&ariz trabi inferan-
tur.fixis enith cauteriorum pedibusin AB,non defcendée
4 partibus feu capitibus D;ijsvero ftantibus ftabic & arre-
Sarium,quo inde fufpenfo tranfuerfaria trabsciex ferrea
fafciaalligata nequaquam pendebit. Stabitergo compa-
8¢s tota & fuapre vi robuftiffimé connexa totius tei
pondus fuftinebir,

Quoniam autem vfu venire folet, cauterios nimia
longitudinedcbiles, aliquando tum proprio tum excra-
neo cedentes ponderi deorfum vergentes pandare , Ar.

chite&i capreolis hincinde fuppofitis, ceu fulcris, huic
medenturinfirmiaci.

N Sinrenim cauterij

debiles hinc inde AB,

o ' ' AC, media trabs arre-
‘3 o &aria, quam Monachd
o X dicimus AD. Cauterio-

rammediz partes E, F,
in punétisigitur E F,vepote maximé ab excremis diftanti.
bus debiles cauterij valde laborant, Itaque fuppoficis v~
trinquearre@ariolis EH, FI, corum capitibus F,F,duos
cautcriolos fibiipfisad pedemarre&arijin D, refiftentes
apponunt.quibusica conftitucis nec F,necF ad partes H,
lLidefcenderevalent. Capiatur enim inter EH,quoduis

un&um G,& BG, DG, conne@antur,cruntautem BG,
G ipfis BE ED breuiorés ex +1. primi elem. Tuncigicur
pun&umEfictin G cum BE, ED fientin BG, DG, quod
Bon cedentibus B, D, & fibi ipfis breuioribus factis pngti-
- ' us
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104 In Mscuan.ArisT.PROSL e
b“‘Bﬁ-ﬁD:pmtfuscﬁim%ombilc. ftabuncigicurin€o-

rum reéicudine caurerij A
fiexiquerebacur, . ;
. Hicautem damnandi veniunt ij, qui cranfuerfatiz
quidem teabis capicibus cauteriorum pedes non infertty
fed eavice tranfucrfariolo quodam medios cauterios ]
trinque connetunt ad inftarelementi A, quam comps”
gem,capram,appellant. Sint enim cauterij hinc ',“4‘: i
AC,quorum medias partes conneétic cranfuerfariolum
DE. Dicoigiturcolligationem iftam magnopere ;mp::;
dam, Suntenim AB,AC veées,quorum com® %
fulcimentum A, potentiz hinc inde divaricantes s
ponderainter fulcimentam & potentias DE- quoniam %
gicurve DH ad AB,ita potentiain B,ad pondusil)D !l’;.'c
ua %!!_ldem potentia, pondusin D diftrahet & Upera®
fact ‘lln.‘s.’ndo ficcrranfuetfarioli a uprwu‘ipﬁ’ e
Exc reuallio:Et quoniam cencrum qujdem elt A, fadain
»E,parua divaricatione,maxima fitin BC,vepOrePA S
busabipfocentro A quamremotis. Calcicrantigit"
beri prope cauteriorum pedes, & muros ipfos msmot
;:l'll u:: M3Igno operis totiusvitio , fua calcitrationcp ¥
Haenos detrabeationibus, modd ad fornict™ ¢
merarumd; nacacam filum transferemus;id enim fuadet
valicasimo & neceffigas ipfa. ' Pauci enim ante 105 1%
tradarunt, & (ané his probé noncognitis autne %
Arcbuc&ifabri{;ucingenmpgrrgpe incuuunt,“i““ 3
Pplicabiles diﬁiculmes.Dicimusigim pgimép,co&ﬂ“ Ia-
Seres,& non cuncaros lapides ad re@am lineam aipofl
Wbu%g(hte- DY 8D Wi
* = Sincenim muri verinque AC, BD. ' Ducatur
zontizquidiftans ‘CD,iux(tla quamlaceres lapidefuc 107

cuncari, {eriatim collocentur EF, Dicimus ametoar®a*
- mcn‘OI

,AC, nccpandabunt, §
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mento, hoceft, pro-

+ T - e, o s
: nx i enim AC in G, BD

’ . verd in H, cum ipfis

CG, DH, zquales

| fiant CL,DK, & re@a

IKiungatur, critigi-

: tur GO fpatium. ipfi

A B CK fpario fimile qui-

o dem &zquale, quod

<cimica fie,nihil prohiber quintota faterum GD molesin
fpatium CK transferatur, & corruar,

Siautemcuneii plilaterefue,cuncatim difpofiti,ica

nevead voum cencrum tendant, Jicetad re@am lincam

c::c:licntur.non delabentur,fed ftabune; quoditaoften-

Sint cunci laterefie
<uneacim difpofici ABCD,
tendentes ad centrum, feu
communc pun@tum E, Du-
cantur CAE,DBE, fintque
murivtrinque ponderireli-
ftentes CL, DM, Demitea-
' wur perpendicnlaris, quac ad
mundicentrum FGEfecans AB,in G, Tum fiat GK ¢qua-
lis GF &per K ipfi AGB parallcla ducatur, HK I claudens
fKau'um AHIB.Quoniam igiturve EC,ad EA,itaCDad

Bper 4.propoflib. 6. maior crit CD ipfa AB, &cadem
de cauflamaior AB,ipfa HI,&idcircomaius ABDC fpa-
tium,(patio AHIB. Nonigicurpoteftlinea CD, ficriin
AB,neque AB,in H!,nequelgatium rorum CABD, crant-
fcm'infpa:ium AHIB non data (quood naturz ipfirepu-

gnag)
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106 In MeciaN. ArisT. PROBL.
gnat)corporum penctratione. Stabuntergo cunei,quod
fucratdemonflrandum. dé
Verumenimucro,debilishze ftruétura e, & code
bilior,quo vani latitudo fuerit maior, cuncorum veroas
tiewdominor. Idem cnim patitur quod epiftyliainfpecie
Arzosityla, qua,veferibic Vitruuius lib.;.c. 2. proprer e
teruallorum magnicudinem franguntur.  1d quogue ha
beevitij, quod cuneiitadifpofiu (uo poudere incumbas.
verinque violenciflimé pellane. Veilis tamen effe pok
ad portarum & feneftrarum,quain medijs murisunt,
mediocri vano aperiuntur,{fuperliminaria. i
Siveroad minorem circuli portionem curuetur d
mera, veiliorquidem ericitrudura eaipla, dequa locu
fumusinon camen omnind fine vitio. ork
’ ! Efto fornix ex min e
- cikculi porcione AB,cuits &
cumbz AF, BH murt® 700
AC,BD. Confteraute® ¥l
ex lapidibus cuneatis) Y¢' <
Coﬁlfibus laceribus ad E“:
trum tendentibus. S169: 12
nicislinea exeerior FG! EA
‘ . ) tEegor‘ AlB. Duc_:ln::;" 4
[ ol & pr ngur 3
i) Quoniam igicur vt EMad EA, ica G‘Kx’:? AlB,maior®
1 ric MGN lineaip(a AIB, quamobrem fieri non porelt e
’ aprerurlinez AlB,& in eius locum défcendat. Stabitig!
;ur,incumbis verinque non cedentibus,  Valide aute®

cciem hanc, loca quibus incumbic, propellere, raos
M s L
\ roducatur in cadem figura CA in ¥, & DBink-
‘f ‘{’ arees isitumz muris ad pf:lpcndict:‘l‘dm fulcruncufs:
unt AKEBLH, minima illz quidem, maxima verd p:’; '
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eftextra fulcimenca,nempetota AKLB quaridcired fuo-'
rtc ponderedeorfum vergens & in incumbas veringipel-

cnsaperitur, & facillimé vicium facie. Eiufdem feré na-
turz eafpecieseft,quz vel ex media,vel ex minori ellipfis
fecundum maiorem diametrum fiefegmento. Veilior ta-
menhazc eft, pracipué circaincumbas, propterea quod
partes habeacere&iores, & circulariilla de qua egimus,
magis fultas.circa medium autem poteltvideri debilior,
quippe quod ellipfisibi circulo curucrur minus.
Ea vero forma,qua mirumin modum dele@ati fune
Barbari, qui declinante imperio Italiam inuaferunt, &
onam emendatiflimamdue antiquorum xdificandi ra-
tionem decurparunt,ex duobus conftac circuli portioni-
us,quamobrem Albereus lib.;.hofcearcus, compofitos,
;p ellac,  Circinanturautem hocpao, divifa nempe
ubtenfa, in parres tres, cafque zquales, ponitur circini
Pes in aleero divificnum punéto & pars circuli defcribi-
tar, moxsln altero punéo circini pedecollocatoaliacit-
culi portio lineatur, quibus arcusipfeintegracur. Appel-
hnuutc.:n, tertium acutum, co quod ex fubtenfa in tres
partesdiuifa, arcus non fiacrorundus, fed inacutuman-
gulumexduabuscirculi portionibusdefinens.

Sinr igitur muri
AC,BD, in quibus v-
trinque incumbzx KA,
BL Ducaturitaquefub-
tenfa horizonti zquidi-
ftans AB, quzintres x-
quales partes dividacur

r punétis E,F,rumceneris
F,circulorum portio-
nes defcribancur hine
AG,HK,inde vero BG,
O 2 IH,

173
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108 In MecuaN. Arist. Prosr.
1H,ex quibusarcus totusintegratur. Veilis hae quidem:
fpeciesefblicctinuenufta, proptereaquod haud violea=
terincumbas verinquere eﬁat.&cin fummo magnisfulti
nendisoneribus it apta. Producancur CHinN,DBvero
in 3:ﬁtquc centrum grauitatis AGin L, partis vero BG
inM. Quoniam igitur centra hzc ob elagam portionum
conflitutionem quam proxima lineis AN,B O, fulcimen-
forum fiuat,maximé fuftinérur, & deorfum potivs Q4%
aceraliterincambasipfas premunt. Siquid camen habée
vitij, illud eft quod grauitatis centramomentum habet:
tia ad intcriorem partem verfus PQ vim faciants &
Patees magno fuperimpofico pondere comprimanti
s:é't‘ic‘ 5 o funt circa HG, furfum pellentes 5“!"‘“ Mis
m_m ne comparata corruunt, fadta nempe circalo Ms
lu‘l_ll&amm partium {eparatione, ¥k
emus 18 hoc padto explicatis de femicirculari fornicé3”
fi e :]?l“a:x %T’zcm omnibusvtilior eft,& longé lcher:
misadmodum ;’:gxﬁ:;qm Architcgtis omnibus 7P
Efto vani:;:
ABCD,mur
erjnque clasline
Ducatur pef s‘&
mirtates murort
horizonti %9%*
diftansreéta AD"
hac bifariam
&ain E - C?d‘m
centro E, fpac
vero EA femiei
culusdefcribati®
AFD, cﬁon.cf:‘;‘
nempeipfius for
PeIptt s
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nicis pars;tum eodem centro,fpatio vers EG, circinetur :
GHleiufdem fornicis pars conuexa. Pofthzc produtis

lineisBH, CD,in OP, fecetur fornix toea intres zquales .
partes AGKM, MNLK,NDIL,&KME,LNE iun aAncur, .
fintautem partium ipfarum grauitatis centra QRS. Eft k
utem R in ipfa perpendiculari HE.  Quoniam igitur,
partium AGKM, DILN,quz vering; funt grauicatis cen. !
tra QS, in ipfis func fulcimentorum lineis OH PD, fui g
{pontc tulcimenis cas fuftinentibus parees ipfz ftabunt.
Pars autem media KMNL deorfium vergente peripfam
E lineam grauitatiscentro, fi p rumper vel incumbz
velparces verinque AGKM, DI cedant, vepore quz 4
ulcimentiscﬂ::cmodﬂima, magno impetu fuopte pon-
deredeorfum ferecur. quz igiturin his femicircularibus 1!.
fornicibus partes ftabiliores t, qua vero cafibusobno- |
| xiz,ex his qua diximus,clare patet. ' ;

| Caterim curincumbis manentibus fornix fter, ca |
cauffaelt,quod parces exceriores GK,KL,L], maioresfint i
nterioribus & oppofitis AM, MN, NG; quod fupra de- |
monftrauimus. i
Si quid autem icij in hac fpecicelt, illudquidem ki
eft,quod fummapars KMNL deorfum vergens magni vi |
partes, 2uz vennque fungrepellat, ex quare folidarum f
partium ficfolutio, & inde ruina. : :
Huicdifficuleativeoccurrerent peritiores Arc!n‘tcf
&i, plura excogitirnt remedia. Primum enim rieces |‘l'
hincindeitafolido saraffos & firmos faciun, vefuapee vi g
refiftentesdimouesi [oco nequeant, vel paraftatas addie '71
vein Aigura TX,V Y4 Przcecea & ferrea claui ex incumba
1‘ inincumbamdud vm‘rquc firmata contrarias partes )
validiime conneéune, qux calcitranees (ita enin lo-

zuun:ucﬁontxaxc-zmhm)fdcaidxpedgscohibmug pl
lidumne foluarurimpediunc. quainli)rcucdubiu‘nlﬁ: i
O 3 clicr, .
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effet,an optimo loco fiea fit clauis, quz per cenerum S
fané videtur ; quippe quod circaincumbas impets B
maior. Egoautem veiliusibi poni arbitror, vbi pundad:
g-hoceftinmedio rertiarum illarum partium,qu ¥ b
queincumbis infiftunc, propterea quod primus impulfus
exmediaparte quzimpender,ibifiac.  Kard camel
Archite&i co loco aprare folent, co quod eiu(modiclz-
ues vel pulcherrimis zdiffcijs minuanegratiam. Vndeht
yt nunquam fatis laudetut Lucianus ille Benuerardus
Lauranenfis Dalmata, qui nullibi apparcates €3sP%e
inadmirabili illaVrbini Aula, quam Federico Feler®
licifimo zque & inui&iffimo Duci,zdificauit: ‘
Tertio denique modo huic infirmitati medents
vtvidere eft infequenti figura,in qua vanum ADBCm™

riverinque AF,BH, fornix verd FGH. lea ucdummﬂm’-
3 . o o hert " ex ruunt » %
N &arias rabes?

i

1'% , >
;QA::\:?*-. P %

dotfo parumpe

in : ‘ : ,'.'r.‘ :
o aentemin pundtis I, L arrc@arijs erabibus ”'mw"um'
mis clauibusc.npc&unhmm yun&l’:Np'oq’“P ;;-anf'
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ExsrciTationes. i
tranfucrfario, &arreQarijs ferreis, clauis affigunt. Qui-
busita concinnjs, ficka fornicis valida pretlioncin G,
incumbifque F,H,ad exteriorarepulfis, AB (patiumnon
fitmaius. Repulfisenimincumbis & muros propeiline-
celleeft,& cum murisipfasinfereas trabes, 18, LM. Acva- |
ncarinon poflune,nifecum trahant pun&a PQ, quod fie- ,
finon potcﬂ,lpropzctca quod inpunétis N, O, valide dif-
tincantur. lraquefpario AB nondilaratonulla ficipfius ‘
| forn.icis diffolutio, quod yrique  principio ceu propofi. ‘

tusfinisquarebatur. Sed dicerquifpiam,Nonne pende- :
biteranfuerfaria trabs inipfa difltrattione arre&ariorum,
preflain pundtis N, Oaut parum dicimus,auc nihil. Cum
enum PQ proximafine punéis FH , qua cumarredtariys 4 '
muro diltinentur,magnain ijs fic verobique reliftentia. !‘,
_ Rebusigiturirafc habentibus cum obferuafiencAr- ‘;
chite@i,obenormitatem ponderis fornices in tertia illa i
rmc quz fumma cft ,“

{ f P aborare, quitum ter- H
A | | tiis verinque partibus N

é folidicacisaddunc,tan- L4
tundem ex illa parte :

L)
4 {uprema demere loléc, ' |
 fa vt videre eft in fubic- ¢
&afigura , inqua par- Wl
tes A, B, folida & craf- 1
fiores » quibus hzrent -'iﬁ
partes , qux CE,DG it
craflz qudem & illz, -
1 wmveroiummaEFG,

alijs fubrihior,  Minus

igiturgnuawonde-- j |
|

reinF,minor fitad incumbas preflio,auc fi qua GR parcid

-

3 »

ACEBDG foliditatc haud inualidé fuftincrur, . N
C‘“" ~ i
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Caterim admoner noslocus, ve aliquid de £oroi

cum diffolutionibusin medium atferamus : caulis cnim

morborum cogaitis, facilius perici medici adhibere 1°

lentremedia, = circula-
Efto enim femi .
D, ris fornix ABC, cuius €60~
“tram E, perC“d‘c"h-d‘"(:
16 qu percentrum D BE, ot
" micirculi ABC , diame*

AEC,incumbzx vtrﬁnq;mh‘_
b ’ Iraque {i nullafiigineREs
rum repulfio,ftabic fornix;fi vero fiag,ruinam faciet:
cllancuritaquead exteriores partes, veinices -
gura, H in F&C ":m:
- exquapullion¢ B
* - ius fiac fparium 9u< ba-
tegro fornice 'mPk ;
tur,iam diftralis "ng-
‘ fornicis Barﬁ:i“s :36 rus
locus maior fa@usin tres pmcsfi;ﬂu::x;m L‘;’DGF“ e
replentfornicis parees, tertiamvers qua media cft2 1
pletinfercus,ne vacuum detur,aér,vein figura videreet
in quafolutx verinque fornicis parees HI F,PMNG2%
au;gmnedius fpacium replens IKMN.  Diuidantt
E?n' quadrantes FK, GNjin parces :rcs,quanimd“”w
h”cmdc FQ,GR, &acenaris, quzfepamtisqmdmﬁ
busfaafuncin ST recte ducantur SQV. TRX. QU
Diam igicur tertiz partes verinque VIKQ MNR’?’ A
Agrauitate depreliz , nullum quo fuftieaftus o
az O benr,corruentquidem. Ducancurautem e
1, conftituentes cam ipfis QV,RX pares 37

gulos VQI) 1 i RM ad
WX, Iraqueceneris QR parces Q! infe
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inferiores partesdouoluentur,fientque QLRM,vbiQZ,
RZ. Siautem QI, R M perpendicularibus quz d punétis
QR adperpendicularem DE ducuncur, fuerine maiores
conuenicnt xlicubiinipfa perpendiculari, & alteraalce-
ramfuftinebic; fi autem zquales tangent fe & nihilomi-
nusficcruina,fiminores nec fe inuicem tangent, & nulli
te prohibente deorfum corruent. tangantautem fe in pa-
&o Z. quo pa&oigitur fornices incumbis cedentibus in
medioaperti,diffoluicur & ruinam faciant, exiftis pacet.
Ex demonftcatis quafi ex conlfe&ario habemus for-
nices quo fuerine craffiores dato pariincumbarum fecef-
fu, ruinz minus efle obnoxios quim tenuiores; hoc eft,
maiori aperitioneindigeread ruinam crafliores quam te-
nuieres,quod licerexiamdiisrefulter, nos tamen cla.
rius exfubieto fchemare demonftrabimus, i
. Efto cnim 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 G ficr euerfio portio-
num fornicum. MD, HD,
Ducantur GA,GE &predu®a AD inNipfi AN perpen-
dicularis ducatur G -quoniamigitur GE cadirintrian-
gulo AGN critex21,propoflib.i. elem. GA, maior GE.
CO"’"'CMCiéitur maioris fornicis portione MD, re&a
GA centroG punétum A deferibes portionem AT, mino-
risinterimex GE, defcribente EL, ar cadenti angulo A
occutritin perpendicalari IK in pundto I angulus oppo-
fitx portionis, O, ipfi autem E cadenti perEL nonoccur-
retpunétam P, cadens per Pq co quod neutrum eorum
pertingacad perpendicularem Ix. Tenuiorisergoforni-
P

cis

179




180

u4 ™ Mecuan. Arist,Prosr.

cispartes & fuis locisauulfa ex cademaperitione "‘“““d o |
fadmg,quodnoncomingit pattiblls craffioris. quod &
neé fueratdeclarandum, PR
uzritur adhuc, quare grauiores fornices in (=
miszdificijsnon fine vicio fianc? . 4BCD
Efto zdificium ABGH, cuius vtring; mur! AB n':
EFGH,maiorum fummitates AD, EH, mediz murort
partes xL, fornicum fummus quidem DIE, medius ¥¢ l-
e xML.Dico,magis C“_““B“g
I ¥ fos musos fummos circa Sun;
quaminmediocirca L9, o
enim muriBA, GH “;}':P,,.
uidam, quord exere
cibus i Fulcimentis BG 160
| riffimis porentia. Od_'“"-"lcE ad
hocef, ipius tornicis DIt 0
4 DEincumbans repulfios 195"
gior cltautem parsalt Bx:
g ad potentiam AB, 1p°%"
i ataigiturparitace POt
B | @ rm l?n opl::rabimr C‘qu‘;:
) Diilla quz x. facilius €/8° in
pellencur muriin DE QU™
xL. A'la quoqueratiointercedit, fiquidem pon us st
fnpcnor.ls ADK,pl'Gmcmlnfc[iorcm murum KBC’M
fua gravitate firmiorem, & pulfionibus minus obnoxiu®?
reddic. Difficilius enim Propellicur id quod grau“uq
quo_dleuc,v:nosquzﬂionqp,dcnon Cauimus

' Qrastio XVIL .
-Q'ﬂildnﬁoulu > Cur paruoexiftente cuneo nugl"ﬁ 4
ponder, dag, frat i ?
ad-rorpormmla,mbdaﬁﬁumpﬂﬁ"

IN paruaremagnum negotium. Etenim quzitio :"‘-"
claris
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clarifimorum virorumingeniama n?erc fatigavie: Ex
quibus Ariftoteles inter vereres, Guid. Vbald. inter re-

D
s

centiores ad veétis naturam (ne quid in Mechanicis ad
vectemnon reduci putaretur) cuneum ipfumtrahere co- |
€ natifunt. Nos autem pro e
veritate cerrantes , i in
horum f{ententiam vieed
-— 7  non tranficrimus, mulea '
venia digni Anoniniquo ‘
iudiccexiftimabimur. A.
F riltotelis mentem claré
& fusé explicac G. V-
n bald. in Mechan. vbi de
Cunco peculiariter a-
it
Efloigiturfcindcndumquigppiam ABCD, Cunecus
EFG,cuius pars HF (ciffurz inferea HI, facta igiturvali-
da Lcrcuﬂioncin EG,ficevecum EG fueritinN O, H fic v-
bi N, A vbiP,itemquelvbi O, D vers vbi Q& falaeric
{ciflio NSO, totinempe cuneo EFG,zqualis, Vule igitur
Ariftoteles,duosin cunco veétes confi erariEF,GF,quo.
rumalecrius,nempe EF,fulcimencum ficinH,pondus ve-
. roinFialteriusaucem, hoceft, GF firlcimentum quidem
ficinL,pondusverditidem ficin F. His ne uaquam con-
fentiens G.Vbald.aliam viami ngreditur. Aicenim EHF
vedesquidem effe, quorum commune fuleimentum F,
potentias verd mouentesin EG. Ponderaverinqueinter
fulcimenta & potentias,vbi Hl,idem§; efleachi EF, GF,
feorfum d cunco confiderariin pun&o F, adinuicem fulu
atque diftra@ipondera pellerent Hin NP, Ivers in O,
| Q. Verumenimuerd quoniam cunci angulus non muca-
tur,necvertexiple centrivllum prorfus prabee vium, nec
ciuslacera verinque diftraita ad contrarias partes didu-
: P 2 cuncur,
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cuntar, veétes in cuneo hoc pacto confiderareyideturd
veritatealienum. Ariftotelis autem folutionem falfam et
fe,claré pater quo pa&o cnim F pellecex fulcimento Hi-
plamligoi parcem OS, & idem F ex fulcimento | pellet
oppofitam parcem NS, fi inuicem contendentes exerem®
vedtium partesin Foalteraaleeri ne quicquamoyel‘c““"’
eltimpedimento ? E {ané opinionis falficas indc parct
quod videamus materiz partes (ciffas, inipfo {ciflionis 3-
&@u fa@a diftrackione 4 cunci vertice nequaquam eangt
At ciufmodi operacionces per contactum fiert nulli “;"
gnotum. Solutio igitur 152 mcoiudigio,tanto Pﬂ'h 4
pho prorfus videtur indigna. ' d
Porrd 6. Vbald. ifs qu de divaricatis Vc&ﬁ’“}' :
medium adduxeracnon acquiclcens alias quarit caulia®
Cllrc;mcusmil:loris angulivalidivs feindar. 14 C;‘?:io
cmmate de em
P R e el 2t
A e Efto cuneu$
\ 2 F itemalius DEF- D‘m::
ftrauic igicur €X affu rit
pto ,quo acutior fue
angulus BlM;“_f’ dco
pondcramouerih& B
facilius cen vede 2

¥ 3 ] quam
moueri pondus 4
vebe DEpondus &!’
s geniosé quidem. At =
hac apud mcSi 5

e _ =
miovitafc habet AB,ad Blve DE,aq £ g | ot enim DE:
tia zq&'ﬁ}’,‘;""'ﬂ"“l""“ Jergo cadem xqualifue O™
detbonfiis rmoucbitponderal & Q. quod ipfi ciufdem

toniprorfus concludic contrarium. Nec Me°
quj cm
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quidemiudicio id fequivideeur, proprerea quod exPap-
go caquinplanisinclinatis moucntur,redigantur ad li-
ram. Ratio enim valde clt diuerfa, fiquidem pondera
qu in planis inclinatis mouentur, certa habent fulci-
menta& dererminacas tum brachiorum tum ponderum
Proportiones, qux omniain cunco, nec quidem mente
concnﬂi pefle,claré pater.
is igitur dificuleatibus confideratis, Nos cunci
vim, adalia efle principia referendam pro comperto ha-
bemus. Ordimurigitur hoc padto. Cuneoquidem resdi-
uidi cercumeft, Cxreriim qua natura dividereaprafunr,
tria funt.pun&um,linca,fuperﬁcics. Punéto enim lin.ca,
linea fuperficies, fuperficic aurem corpus ipfum dividi-
tur.qua omniad Machematico abfque materia confide-
fantur. De divifione autem qua firex punéto, nihilagic
Mechanicus, qui corporibusquidem vritur, ad cuiusna-
turamnon trahicur punétum,cuius partes funtnullz. At
nonlineis & fupetficicbus modo corpora diuiduntur, fed
ctiam corporibus,quod verum cftarea corpara #dlinca-
rum & fuperficierum naturam quodammodo aprari faci-
le docebimus, Dicimusigitur, duplicem efie Cuncorum
[peciens,linearem voam,{uperficiziem aleeram. linearem
appello,quaadlinex naturam ma noperecaccedic.Tales
funcorbicularesille cufpides, quiﬁus ad perforandum v~
timur,& ideo vernaculé Pantirolos vocamus. Acusitem
futori), & eztera qua non fecus ac linea in pun@um defi-
nunt, & imaginariam yMeadam lineam ceu axem inco
punctodcfinentem continent. Adlineam quoquerefe-
runcurlateratz cufpides oblongz,& fubriles ceufubulz,
claui,enfes,pugiones, & his fimilia , qua cumada&avalj.
dam faciantpartium feparationem ad cunei naturamné
referre magnz videretur dementiz. Ftruncquantoma-
gis Corporahzcadlincarem naturam accedunt, ce ﬂgl’ﬂs
3
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gispenctrant. Sed & hocidem inrebus nonabarte, (_cd
abipfanatura produétis facile cft cognofcere. Quisaomifh
non experitun,quam validé culex,infirmifimum anim®>
& eaparuitate quaelt, hominum & czrerorum animalid>
cutesaculeata probofcide penetrer? Id vtiquenon ia
cauffa fic, quod ad imaginariz lincz fubrilitacem quam™
proximé accedat. Velpxquoque, Apes, Scorpioncsa”
culeisiftisceulinearibus cuneisveuntur.  Nec referevt
dm“_‘us,vnum laceratifine, ceufubulz , & clawi, velro”
tundi & verum plura paucioraue latera habeant,dum”
doinpunéum & aculeatam aciem definant. Alteraper”
mcu‘m:c?ruml'pc.tcic:s('upcrficieimuuramfapil’»‘":'c q
deminlineam definit,quz (uperficici cft cerminus» qas
obremhuc ca omniareferuntur, quzacicipsd fcindun®
ceufunt cuncipropri¢ didi, de quibus hoc loco fer-
mo,culera,enfes, alcix , fccures, (calpra lata , & CZ6€
mfmodi.qnlbu_s corporaacie fcinduncur, Quidam M** .
dunt fcrr;s,%mbushaud prorfusaffentimur. Ecenimalid
? tione di unt,ficue & lima folene,deterendo cnim,®
dandendo terri, ligni, & marmorum duritiem dinidunc&
omant. His igieus cofideratis, i darcur ex materia 4%
piaminfrangibili cuncus,quimaxime ad fuperficie 3
;;:é }cgedcret,vcl Paruolabore tenaciffima lign? "h.d' >
cinderet, &ideo optimé res gladuys illis diuiditu®
Saibanl Alliges eiaacuramaccedunt. EXUTC
! i ur,cl : locu
_ meiobeufioribus facilius c:;;:;tz::t:;?;::‘:f!‘:° Jog
g:b cadiftar, exqua ceeri feré omnes Guneumad ¥
naturamreferre ha&enus contenderunt. i
& cheﬂiqi viramque corum quos d.'x,‘m”,cul“,om :
,‘“‘““"v o folertiffima cognouit Natura, & ideo qﬂ"““m
dunm":.mﬁonc vel pectoratione, vel f€catione €M

Plicem dentium qualitacem dencatis mm;’fu
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busdedit, Molares,
qui &Maxillares ap-
pellantur , quibus
cibus contunditur,
Canini , quibus fic
perforatio, Anterio-
res , quibus cibus
{cindicur, quosideo
mpnxggid cft; fecan-
tesappellant Greci.
Molares KK,
CaniniL,L,Temni-
cifeufecantes M. Cuneusorbicularis lincarifque AB,in
uoaxislineaelt, ad cuius naturam accedit AB cuneus
uperficialis CD,accedensad fuperficiei naturam, quam
vitroimaginamur EFGD, in aciem cunei definentems
GD,Larteratus linearifque cuncus, clauus HI.
Cunciautem omnes dupliciter funcefficaces, vel e-
nim malleo,veinijs fit,quibus i fcinduncur & fealpris
fieri folenadiguntur, vel impulfu & preflione, vt in gla-
dijs fipugionibus,czlatorum fealpris,fubulis, & czteris
ciuimodi, Cllgidametiamfum,quilicctmallci i¢tunon
adigantur,malleum coniun@um habent, ceu funt fecu-
res,ligones, Afciz, & hisfimilia, quz ex percuffionc fe-
metipfa fcindendis rebus inferune & validé penetrant.
De viautem & efficacia ictus fen percuflionis hicfuper-
fedemusaliquid,cade resinfequenti quaitione verbafa.
&uri.
Mulea hic addere potuiffemus ad Cochleam fpe-
&antia,quippe quod Cochlea cuncus fic Cylindro inuo-
tus,quiquidemad mallei, fed vedtis vireute fibiadiun-
&3, validiflimé operatur, & fexcentis inferuic viibus. Ve-
tuntamen cimde hacfpecicegregic diferar G. Vbaki";:
: c
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- Mucaturauté aflidué inipfa (ciffione ful cimentum

no Ix Mzcuan.Arist.ProsL i
confuled hanc difpucationem omittimusiidque hacq'lP‘
ue de caufla,quodnihil de eochlea,acfi cam nonnow!
eslocutus fic Ariftoccles. fie.a-

Poflumusautemin a&u fciffionis,quz °‘“"°i ‘;i,,
lid tamenrationevedemconfiderare, nempe nonin

neco qui.dcm.fed inipfarequa {cindicur. $haenind m.s:
o ¥ piam fciflile AB(;“,
A T g = cui alteri extrem

) 5
: um,puta BD,cube’
g Rl st EFG, facy
< AT~ @ fiflio per longitts
= nem fecundum lﬂ“
4 EH. falla O
cunci ingreflu partiii feparatione B, expellerurin b
réinkK. igrmxma!:tizfciﬂ'z artcps AIBH'chBg:
ceuduovees, quorum hinc in& in corporeiplo e
menta LM potentiz verinque dilatances BD.P°“d“‘ ca
r0 materiz refiftentia,in feparationis loco ybi N- - D%
tur NL, quantoitaque BN maiorem habebit P‘°P°“:;:
nemad LN, cofacilius refiftentia qu::inN;f“l"“blt a

fulcimentoipfaproportio. Pertingente enim (¢ e
O,falc.imémgn t illlxl”-qllo cafu‘fcﬁ::n elt fﬂdﬁor’qn{g
cquod maioremhabeatproportionem BO ad 74
NadNL.Hocautem experiuncur mareriarijqti P fa-
i&tibus, fecuriculinondum probé adadi, &nont 1™ id
Qanotabili (ciflione difficuleacem fentiunt, moX i =

feparatione fagillima paullatim fiemateriz totius €p>™
cidem &nos al‘:{que cunciviu cxpetim'"""“m, i

°“"‘mtu:quippiam tale manibus diduétis fcindimt
Pio enim difficultatem fentimas deindeexed x
U5 Proportione (ciffioipfa fitapprime faciliss p

princi
dixim
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mur etiam veéte cuneato ad cindendum &aperiendum:
adadto enim fciffurz cunco,idque manu malleoue, tum
abaltera extremitate preffo, valida fivex veis vi corinui

corporis feparatio. Ma-
A teria {ciffilis AB fcalpri
o ceuvedtis cuneacus ¢ D,

cuius fulcimentum,
pondus verd vbi C, po-
B tentia vbi D, quo cafix
quo maior eft proportio

DEad EC,coeftipfa fciflio leuior & facilior,

Qvaestio XVIIL

Ruarit hic Ariftoreles, Cur per Trochleas abexiguapotentia in-
gentiamoncantuy pondera?

E Trochlea Pappus, & vereres: inter récentiores e-
regi¢ admodum, veomnia examinauic in Mcchani.
cis évinam. Nos tameninterim poft clariffimos illos
viros aliquid quod nouitatem & fubrilicarem fapiat, de
noftro penu promemus. Ecfane inuentis quidemaddere
reseft facilis,at quod inuentisaddas inuenire haud adeo
facile. Sed nos primum Philofophi ipfius diéta ad cruting
reuocemus.Iraautem quationem proponit; Curfi quil~
piam Trochleascomponens duas;in figais duobus, adfe
inuicem funékis contrario ad Trochleasmodo circulo fu-
nem circumduxerit, ciius aleerum quidem caputtigno-
rumappendaturalteri, alterum verd Trochleis fic innixg
&afunisinitio erahere caeperit,magna trahit pondera, li-
cerimbecillium faerie virium?
Obfeuriflima expofitio , & ni res effet vulgd perfe
nota,deque ea Vitrunius & Mechanicinon egiffent,diffi-
cileveique effec ex cius verbis fenfum affequi.  °

Q Tigna
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N e In Mecrax. Anist, Pronr.
1" Tignafané voeafle videtur caligna, quz a Vigruuio
! h Réchamidicuntur,in quibus nempeipfi inferuntur orbi-
culi. Exfi de tignis eiufmodialiud quippiam fentire videas
r tur Picolomineus. Grzcale&io pro tignis haber ZiAd) 1
! eftligna; item vbi Leoniceni verfio legit, ad feinuice™
: iunéis,textus habecmwuSuirvemiavnis irasrios, hocclt 0=
l uicem exoppofitoconcurrunt, Certé locumgorumita
redderem: Curfi znts duas Trochleas tecerit;in duobus
: lignis fibi ex oppofito concurrentibus, eifque Trochlei
i ciccumpofucrit fanem, cuiusalterum caputahcri ligno-
\ rum ficannexum, alterum verd Trochles coharea®,¥é
apponatur. Si quisalterum funis principium trahat, ma-
| gna tyahatpondera.uﬁ trahens potentia fit cxig“"’
| verbis figuram, & figurd verbaipfa elucidabimus. .
-~ Sine duoligmcx'oppoﬁ:oconcuﬂcn‘i"
inquibus Trochlez, hoccft, orbiculi AB,fu-
nis du@arius DABC, cuius alcerumcapye
ligatum cft liﬁno trochlez A,vbiclt C: Tro-
chlea A loco ftabili commendaca,vbi B+ Pon-
dusalteri ligno Trochlcx appenfum £ T
&o itaquefune DABC, cleuatur & rahifi®
pondus l_". Ex quibus claré patets PhilO“th'
. propofuifle Trochlcam duobus tantum orbi-
cu‘lis munitam, quod vtique fatis erat ad €x7
plicationem. Inquitautem,facilids ve&e qué
manupondusmoueri. Trochleamvero!!
eft,orbiculum;icaenim cftincelligendu® €
o fc vc&em_,alt vedkis virtute opcrari.lu aut
3 undtnu, argumentari.  Si vnica Trochled plus crahitef
quibu..wm’ multo faci ius & velocius id fiet duobu®
3‘“ e nﬂ“ila veipleait, luim in duplici velocitatepo™”
obi culo&o umma ditorumcft, ex muluplication®
pPondusiplamimminvi, & minori
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tateleuari,quod fané verum eft. Nos tamennonnulla ¢5-
fiderabimus. quod ait, ve&e facilius moueri pondera
quam manu,fempernon cft verum. St enim vedis pars
quz a fulcimento ad manum breuior fuerit illi, quzi
fulcimento ad pondus difficilius ve&e pondus mouebi-
turquam manu. Idemquoqueaccides, fico modo veéte
vtamur, quem obferuac Guidus Vbald. Tra&. de Vedte
prop.;.Pofitanempe inter fulcimentum & pondus fufti-
nente potentid.Przeerca quod afferuit Ariftoteles, Tro-
chleasad ve@em reduci,verum quidemeft,(ed aptivs di-
xiflecad libram,ccenim veis vecunque 4 fulcimento die
vidicur. Libravero quod & orbiculis excentro accidit,
femperbifariam.  Ad hze videtur ille ad orbiculorum
multiplicicatem Trochlcarum vim referre. Sicnim,air,
vnici Trochled pondus facile trahicur, id mulko validius
pluribus fict. Veruntamen non ahfoluté ex orbiculorum
multipiicationeid fieriita oftendemus,

-~

——

] Sint duz op- ‘
'S - = . R — poﬁwlluegrciq. 1
vepotetrabes AB,
e f i qu)). inuicé zqui-
diftances & iplx
{tabiles: fuperiori
tres appendantur
g2 orbiculi ex pictis |
—_ E, F,G,népe ML,
| ® PQ.'dl'V.;nfcriori #
' auté duobus pun.- ;
"e’“(.d" &is 1H, nempe !
‘ < 3 a NO,RS. Erunti- |
: gitur invniuerfum ;
2;"1 ue , indatur pereos funis duarius' KLMNOP e

RSTVX, ex cuius extremitate pendeat pondus X, \
6 2 Tria- &
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24 In MécHAN. Arist. Prosr. J
TrahaturfunisinK. Dico ex multiplicatione orbiculori
teahentipondusnequaquamminui. Sintaurem orbicu-
lorum diametei, LM,NO,PQ, RS, TV,applicetur poten-
tiainS.Eritigicurad hoc vefuftincac zqualis pon i X,
orbiculi enim TV femidiamerri funt zquales. Transfe-
h ratur potétiain q, & itadeinceps donec pcrucniamﬂnx»
1 vbifunisipfius :ﬁpn'nciyium, dem cftigitur feruata fem-
perfemidiametrorum zqualitate acfi pocentia qu& cltin
Kapplicataintelligaturin T vel in V. vbicunqueenim
collocetur,ponderiericzqualis.  Nihil igitur rebus itd
| difpofitis, orbiculorum multiplicatio ad facilitatemope™
ratur. Aliaitaqueratio quarendacit, quamnonfatisex:
plicaffe videtur Ariftotcles. Probabimus autem,

‘ exfuperioribusorbiculis fieri ponderum imminut_wn“"’
&\ fedcoramvim ininferioribus confiftere, At nosineesi®

o~ o

quippiam quod ad rem faciat,proponamus.

< 3 m‘;l’sh&um Ay cuiredzap-
¥ pendanturlinez BAC, divif® 9™
i demin A, Geautemlinez BACIPS
F B, ipfius verd CA caputC:, Moc
intelliganturvniez in A,itque ¥V

. ca linca 3 punéto A ceu funiclt®
B “Fsvndemgt\c-wnd““"“}
| ti B pondus B. Capitiyero C’B 5
€) Ciinter e xqualia. Porentia igicur
in A, dyo ("\lmincbit pondera B

Pondera vers ex zqualirate zque-

: y d neid
‘ QD Ponderabunt. Quod fi B t:urC

dicatur fuftinens pondus C» 1

goxenda fuftinens pondus D> "h‘il
uz potentiz inter {c xquales, !

' {th'-v‘ﬁqnquc enimid E:ﬁctzquilibnfxm‘.l Habem®

agitur exiftis adruﬁinendum'pondus ex fuperiori pare®

appen:

I
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a um potentiamrequiriipfi ponderi zqualem, Ani-
l:c??:{!hzgoconcipiamr‘iﬁuc&; linea DEF, cuiusinte-
gra longitudo fi extenderctur,cflct DE, EF. Appendatur
in Epondus Ezqualealteri ponderum B vel C,fincautem
duz potentiz pondusE fuftinentes D, F. Viraqueigitur
dimidiumfuftinebic ponderis E, fed potentia quz fufti-
nebat pondusB,in C eraipfi Baqualis,vbi apienﬁo pon-
deris eratin fuperiori partein A, hicautem, v iappenfio
citin parteinferiori, vtraque potentiadimidium futinee
appenfi ponderis,  Videmus igitur illam appenfionem
3Uidcm pondus nullatenus imminuere , hanc verd pon-
usipfum, bifariam divifum, fuftinentibus potentijs im- ‘
partiri. Hzcinlineis,Mathematici vii abftra&ione , con- f
fiderauimus , nunc verd cadem mechanice perpenda- |
mus. :
Sic igitur it
pun&um A, vt
in fequenci figu-
ra clauus paxil-
lufue,cuiappen-
fus funiculus ‘
BAC, & funicu- !
li capitibus pon- i
dera BCficquo- \1

que anulus D, ™

per quem traic-

Er] @ ! @&us funiculus

EDF. Anuloau-

tem coiunGum

ndus G. Hisigiturita conftitutis, eadem demonftra-

untur quz (uperius,nempe oporrer e vefiat 2quilibrium
B,C\eflezqualia , rum potentias, quzfuntin EF pondus ‘

inter cas divifum fuftinere. Porrovolentes Mccb?m?'

3 uni-

ﬁ.\ | i
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126 In Mzcuax. Arist. ProaL.
funiculos circa paxillum , & anulumad attollcnc_h c-
rimenda pondera mouere incommade illis veique o2
cedebat, clauo & anulo motum difficilem facienti
Quamobrem vedifficulcati occurrerent adlocum¢
clauo ipfi orbiculum circumpofuerunt, & anuli icidem
loco orbiculumaprauerunt. Hzc autem ageﬂ!“‘d"
Eﬁus naturam non mutaucrunt,fed fibi,ve diximus,eX0r
iculis maximam commoditatem atq; facilitatem €
pararunc.
Ex his principijs tota Trochlearum ratio P‘“dct:
quz tamen alia quoque confideratione in idem tcm‘!‘?
teexaminari poteft,quod quidem fecere veteres &1P ©
qui vemesoptiméimita:uscl't.Guid.Vbaldus- da
Vidimus vtique nos,a potentia quxcftin B,pon d‘_‘,
atfuftineriin @, Potentiam autem qua cftin E dimt ;-“
uftinere pondedis quodeft in G. Nosi icuci(dem i -
Rencesadicgtalbes,vedtue, bifiiam o @ P4
exfubic&todiagrammate lucidiorem faciemus:

Eftolinea quadam fabilis ceu trabshorizo™i%:
quediftans A»B,cu(i!in A funiculus annctg&:l:ur AC, w‘("
extremum C veéti cuidamalligetar CD,inmedi© g
vbi E;eum alceri w‘re&is ciufdem excremicati Ds funict
neftatur QG,& apun&oEpondusa pendatur F.pue "
brarum mille, Tum pun&o Gin me£o vedtis HLfanis*e
ligerur DG, & exaltero vedhis exeremo alligato fun® %
commendeturloco ftabiliin K,& ab alio capite ve&'s vbi
Tadmediumve&is MN, vbi L, funis anneatur i €45
exvedis capite M, funis commendceur MO, loco frabili
in O,& alceri capiti N, funis NP, qui alligetur medio Y&

&i QRinP,& ex Q,funis QS. Comme fabili

; ’ . ndeturloco :

in §, & aleeri vedtis exn-cor;ok funis alligetur RT»> ¢!

quidem potentiafuftinens applicecurinT. Dico iglt:‘:;
~ re
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rebus ita diqugtis,

tiam in T ita
Ar Ko J, x 8 Fehabucad ndus

S

4 Fvevnumad(fexde-

. o) S| cim, hoceft,inpro-
Q R portione cflc fub-
¥ fexdecupla.  Sunt
' autem hic vedtes
quatuor inferiorum
° cubiculorun loco,
" CD,HI, MN,QR,
H < x uorum. centra E,
,L,P. quoniame-
= nim Ahoceft,C, v~
nd cum potentia G,
hoc eft, D, fuftinet
endus F d::lu.:mm..
onderis dimidium

e faftinebic C, aleer
veroD. eruncigitur

verinque librg quin-

gentz. Tum potentiain K,hoc eft,in H, vnacum poten-
tiainL;hocefbin 1fuftincbunt quingenta, Quare veraqs
ducenta quinquaginea,fed hoc torum bifariam dividitur
inter potentias,0sid eft, M, & P, id eft H. cruncigitury-
trinque centum vigintiquinque. Eaautem fummaireri
bifariam diuiditur, hec eft,inter potentias S, ideft, Q&
T.id eft; R, quare yeraquefuftinetfexaginta duo cumdi«
midio.Sed numerus ifte ad Millenarium ica fehabetvev-
numad fexdecim. Hinc colligimus,ponidus totuminter
loca ftabilia diuidi;nempe A,K,0,S, & ipfam potentiam
quzfuftinecin T, & locis ipfisftabilibus quindecim par=

tes integri ponderis, potentia verd T fextam decimam
; gantum

112
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128 In Mecuan.Arist.Prost’

tantim commendari. Ieaquefiex pun&o V ap dere-
, tur AB; in X potentia, quain X fuftinereemi ¢, mints
fexagintaduo cum dimidio, quod quidem a potcnua!®
T fuftineturiquod fialius adderetur orbiculus, & fiercot
quinque, potentiain T fuftinerct trigefimam fecun
pattemincegri ponderis, heceft, dimidium librarum 5
xagintaduarum cum dimidio , nempe triginta & yoit
cum quarta partefiitem textusadderecur, porentidif ;
fexagefimam partem (uftineretintegei ponderis, h0c €%
libras quindecim & § libra vnius. Vnde atctclaré pon
derisdiminutionem fieri ex orbiculis in(g:rioxibnl ’ M:.‘
autem ex fuperioribus,fuperiores aucem addi n°“."cc§(.
ficatis quidem,fed commoditatis gratii : neque enim i
quefuperioribusvnico dudtario ﬁ§nc fieri polrﬂ“'.“&w
& ponderisipfius elcuatio. Ha&enus igitumobis :
de Trochleznatura & vipoftalios,confidcraflc A28

= = e S

QvasTio XIX.

Dubitat Philofophus , Cur figuis fuper lignum magnam ™% ot

ﬁ:w:m,&fn,ﬂa’.mgnmﬁjri‘udgc  lignt 5:“;;"' ’-;,d[
fuqddfuﬁlmﬁnidilﬁvnbﬁruimexniem rentish!

]r'mdu,uqabﬂgjn multo minus habest ponderss il’“‘
perewist,quam illudguodfuperiaces

Cpremis? 8

POtcm Ariftoteles,ni fallimur, rem breuius & Y0iUe®

faliusproponere. Sailicer cur motus ponderi addat

i Pondus & efficacius ex motu quam ex immoto ponder

| ; : Mmotaresoperetur. Soluitautcm. An,inquicn’tid.‘o e

| o apmaia cummoty fiunt, & graue ipfum grauitatis M2

lnc%n t motum, dum mouctur quam dum qui s

od mbensigicur connatam graui motionemnonMOUC”

» MOtUMVers & fccundum hanc mouctur & fe:::;

—

t
[




195

EXxerciTATIONES, 129
dum eam quz cft percutiéuis: Heepreclare guidem, cz- :
teraaucem,qua de cuncoiterat, nempe ad veétem eiuslo-
perationem referri fuperius confurauimus.  Poreo effe-
&us huius,de quo agitur, difputatioillucfpe&ac, videli-

} cerad cadentium atque proieétorum naturam. Ad maio- ]
| remautem rei cuidentiam haxcaddimus. !

‘ Efto libra AB,cu-
ox = " jus centrum G, libra- I

ta zqualibus ponde-

O «  ribusDE) apponatur

i ponderi E pondas F,

,é,‘ < . 5= item ponderi D pon-

dus G ipfi ponderi F

1 xquale, aquilibrabit

itidem , Modd non apponatur fimpiciter pondus G lex
exHinlangem A dimiteatur,tuncfané nonzquilibrabic,
{ed libram deprimet. Duo cnim in pondere dimillo con-
fiderantur pondera; naturale fcilicet, & quod motu ipfi -
morto,ponderi cltacquificum, Iraque quo metus fucric i
maior,putaficadacex I, granitas ex maiori moru fictma- H
ior. quod vrique efficacius ficret fipondus G non dimic- !
terurmodoremoto prohibente, fed proijceretur. Tunc
enimrriaconcurrerent;, grauitas naturalis, grauitas ac- A
quifiraex naturalimotu , & ea quz natraliadijeiturex f!
violentia.Pondus igitur fecuri impofitum & fecurisipfius b
naturalis grauitas naturali tantum grauicate operantur, ‘
&idcominuseflicaciter. Hucauremea ferépertinenc
qunosi principio de duobuscentris retulimus, natura-
lis nempe gravicatis, & acquificz.
| Carerm cur mallei &fecurisiGusficviolentiffi-
mus,ideo fit quod nonex vnico neque duplici, fed ex eri-
Blici grauitate operetur. Efto enim fecuris A cniusmanu-
rium AB,brachium verofecuriveentis BC, cn'ti‘i:lll‘c
ocus

(""“\*" ey

g__—_
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130 In Mecuan. ArisTi PrROBL.
locus ybi humere
brachium iung®,
tur, motgus iphus
centrum, accollit
autem fecurim ¥
qui petcum,& e
troad chP“hs r‘.'
ducens tous it
bus ex centro
{ecurim- vi 4
Pom’oncl‘nc"“’-ull
defcribens ﬁ“. nf
e e " iGumque faci€
te’.cadlerne: :g:gri acquitit fecuris, tumex mtu:lali grauie
ex'violentileié;:n':‘!mm exproprio ponderes rmeda’
s l: percutiente imprefla. Fiung auce®
maius eft pacium s quim violentus co validiore® e
cumviolentia i {'qu° res mota mouctur,idqueé Pmdp
iGusin Equa‘mp am fe.cundatmwram. lraq"‘“‘“io‘ i
cius fericer percu F,& in Fmaipequimin D.ltem viole™
BG. Tuncpe ':'ictmel!s, fimanubrium cffec longius p2
prolixior, tumm "r“?'eﬁ'u circulus GH , & motvss :
chia isquifecnrivc S e "gimflonsio"h‘bctbﬂ.
¢adem rarionevnl“:i;l‘lco“cv'i'urd‘“"mum parisac®
malleus cunea alidius percellit, - Eftautem fecurisaVel
tus, Anautem ;us » velcuneus malleatus manubrio infer-
AR en J:churcﬂicacius cuncus malleo PEf
pon Sy rio motus,ve ficinfecuri, dagaacicl
. cc;;' imx;ug.dgfﬁmlc oft determinare. CE Y™
tioeliquog erifciflionem ex cunco & malleo¥3 ™"
i cuncus adactus, necinde remotus eam P’
quam antca fecerat partium feparatione™; -
o 5 qlwd

)




Exercirariovss, = e
quod quidem fecuri non accidit, qua adada ad nonam
percuflionem faciendam exerahicur, ; I

Hoc ctiam confideramus,(ecuris in circulo motum,
exAin D,clle videndum, id eft, non fecundum nacuram,
furfum enim fertur quod eftgraue, ex Dverd in F mixti:
magis autemad naturalem accedere quificexFin E.Tar-
diorergoex A D,velociorex D, inF, velociffimus ex F
mE;qurdamquzad hancrem faciunt, egregie confide-
rac Guid,Vbald. in calce Tra&atus, De Cuncos ipfum
confulc, .
Adhzefuccurricnobis pulcherrima quzftio. Du-
bitari cnim poteft,verumi@us ex enfe cfficacior fied par-
te quzelt circaaciem,auccircamedium enfem, vel pro-
pe manubrium capulumuc ; erenim hinc inde funt ra-
tiones.

.., Eftoquidemenfis AB,cuius capulus A, (piculum ve-
26 B,centium grauitansC,pars capulo proximaD.Libra-
toraque gladio eres fiunt circulorum portiones BE, CF,
DG,quanturquo locoi@us fievalidior,nempe in E, in F,
velinG. Viderur validiorem fucarumin E,quippe quod
exmaiori femidiametro AB,maioris fic circn?i rtio BE,
&ideovelociormotusex B in E.  Contra eﬂg;ciorcm
fucurumapparecin F,propterea quod ibiexcentro Cro-
tius fiac grauicaris impreflio, ficri autem validillimumin
G licetabimorus fic cardior inde videtur,qued fi confide-
recurenfisve vedtis, cuius falcimentum eit A, porentia
premensin B, ponderis vero loco refiftentiarei qua pes-
cutiturin D-Mgior eftautem proporeio BA,ad AD,quam
BAad AC,&ideo violentior ficcpreflioexi@uin D, qui
inC.Hifcehocpado conlideracis, putaremiftum ctfica-
ctoremfieriin Fexmedio C, quam cx exeremis & oppo-
firis partibus LG. Licetenimin B velocitas ﬁ:m:ioh‘sﬁﬂ“
1bi pondus, $i cnim enfis icceum vevedis confidereeur s c;

2 run
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133 In MecuAN. Ar1sT, Pros®L.

mntAB.duofuldmemafuﬁinenﬁapqnd;’"';‘cé'cl"sx
oy P : t(pat y
mtansctcennum.Sugamrpamf“mm B gm dimidium
pondcrisCl,qlﬂ"‘“"l
ergo velocitate pres
ua%cti&usin B, rantd
onderis amittit-
vero plus quidem ¢
ondcre p““c‘i’:
ed velocitatis habet
minimum, in C ve'°
velocitas eft medio®
cris,tota tamenip

2 entro
ex grauigatis €O
onderis fit mprd'

_ Quidam,quod huc pertinet, v ex acic ipfaqu= ™
giusa capuloabeft, violcztiﬂim;:;taxc:?c;‘g “I’m' 4
gentum viuum, quod i naturi grayiffimum quide™ ¢

- &mobilifimum incanalid manubrio ad verticem ¥
uatoinfundunt,quoin gladij defeenfy ad vercicem o
aflime delato illuc eransfere grauitacem rotam » quat’

tum velocitate tum grauicare trenti
' . co bus
vielentiffimus & long validiﬂinu:m u

Qvaestio > @ &
Dubitatur,Cur flatera quacaries pondey. o
o 4 2 - j
lo,mgntrumgtucu,rma%ni ;::;,le:’g" .1
librasalteravers parte folafit
Satera?

OlnitPhilofOPhus,in uiens,ftateram ﬁmul,&“a’m
Scﬂ'c &libragy, ipfius w:lcté libra centra feu ﬁ'lcimc:l;:

;\‘

' “,_-————}




EXERCITATIONES. 133
effcibivbifitfufpenfio. Ponderavers hincindeinlance
& appendiculo, loco fcilicer zquipondij, appendiculo
fuccedente.Reducitautem demonftrationem ad ea qua
Ratuit ipfe Mechanica principiasnempead circulum &
circuli vircutem. Aitigitunappendiculum liget parui po-
deris fic, ideo maiori ponderi virtute 2quari, quod lon-
giusdcentro, hoceft, abiplo fulcimento fiftatur. quic-
mtamcn fic, ftateram cileve&em, res eft exploratif:

Eftoigicur ftatera AB,

cuius appendiculum cur-

v rens F, fulcimentum cen-

<D 8 rrumue G,lanx qua cate-
6 6 na fufpenditur E fpatium

i Joce fulcimenu ad ap-
pendiculumCF.quod ve-
1o 4 fulcimento ad care-
L _ nam, ex qua lanx appen-
ditur AC.Intelligatur autem & aliud fulcimentam D, fic-
quemaius fpacium AD,quam AC, Perro ita fchabear
pondusin Ead appendiculi F pondus, ve CF {patium, ad
{patium AC,quo cafu feruata,permutatim, ponderum &
brachiorum proportione, fict ¢quilibrium.$i aurem pon-
deribusita conftitutisiterum fufpendatur in D, non fice
Zquilibiium, propterea quod minos fit proportio DFad
DA,caquaet FCad CA. Minor ergo eft proportio FO
ad DA, quam ponderis E ad pondus F, &idcirco fata
fulpenfione przualebit pondus E ponderiF.ltaque vtite-
rum fiac zquilibrium,necefle oft ireri proportiones bra-
chiorumfeu {patiorum proportionibus ponderum zqua-
re. Transferaturigitur Flancisinterim immoto pondere)
ipfumappendiculumin B, fiacque ve FC ad CA,ica BDad
DA. Stabitautemiterumftatera ad eam redada q&l_ﬂ!‘
3 1X1«
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4 In MecrAx. ArisT. PROBL.
diximusbrachioram & ponderum permutatam propot-
tionem. o

Nosltaterisvtimur ex duplici fulcimento, aleero
opiorialteroilance feuloce,vbilanx appcndlmh re-
motiori, illa grauiora appendimus pondera, & non per
vngias & libras, fed per librastantum & felibra Wﬂeﬁ’
ramus;& hoc ftaterz latus co quod minus minuté ficdi=
uifum; vulgo noftrates Groflum,hoc eft, rude & o
appellant. Aliud verd,cum fulcimentum cft locoappent”
fionis lancis vicinius,& perlibras, (clibras & vnelas diut~
dit\ll'.?no quidemminoraappendimus |aond':ra,~'»‘)‘l“ae
exquifitioré contineat diuilionem,fu’ule dicunt- Re

igitur dicebat Philofophus, in ftaccra plures elle lxbnS;
?uanquam& eaquoque decauffadici poflic, quods! "“:.

untappendiculi,elocoinlocum translationes, totice

ex proportionum variatione fiantlibrz, Et hoe ¥

fenfiffe videtur Ariftotcles. :
Poffemus & ;l;:

U Vtinnc

Hal k modo Ratcradic“lo’ e 1

ftabilia
\eg/ @ bili autcpll:\ﬂ:ulcimem,;;
. Efto enim ftacer? ? i
cuius lanx C appe™ 3:6 A
A, appendiculum ¥© in
; ftabile D, 8PP°"mm ¢
C . B, Apponatur ipfi lam
.rondu;E.Vmcumcrgch:corpus EABD conlta®®
ex al_\cc.hbra&ponderibus. Habet crgo hoc rotum 85
lillilcatu fuz centrum,quod quidem vbi ficeft ignotu™ .
‘;mtemlnucntoﬁcorpus totumappendacur,parces®;
, ‘glum::ubunt.hpﬁndawmutem,pumin G, fie aute
1} centrumin H. QuoniamigicurHeft excra tuls |

cimentum G, declinabit ftatcrz pars GA, centro = gi‘i |

~



EXERCITATIONES. 13§
circuli portionem HI, a cenero grauitatisinipfadefcen-
fione defcriptam.Siautem grauitacis cencrum fueric vbi
K,eo quodibi quoque fic extra fulcimentum G, delcen-
deepacs GB,defenbente interim grauitaus centro K, cir-
culiportionem KL.Iraque fi ftatcram totam eum ponde-
ribus trahamus pellamuiq; vicro citiodi, immetoappen-
diculoencaliquando fulcimentumin ¢a inca perpendi-
culasivellocoipfo, vbielt grauitatis centrum, quo cafu
ftaceraftabit, & tuncica eric diuifa, vefatbrachiorum &
ponderum cademratio,ordine permurtato. Hicautem
modusideo noneftin viu, quod moleftum fichbramfeu
ftateram cum ponderibus vitro citro§ue transferre, qua
difficultas commode appendiculi mobilitate vitatur,

QvaesTio XXL

Rusritur,Cur facilius dentes extrabunt Chirurgiydenti forcipis
onere adiecto,quam fifola manu viantur?
REfpondc cPhilofophus,An quia gxmmwam

“exdentiforcipe lubrius elabiturdens: An ferroid po-
tiusaccidit quam digitis,quoniam vndique dentemnon
comprehendunt, quod mollis facic digitorum caro; ad-
hzretenim & complectitur magis.  Hzc fecunda ratio
videtur primam deltruere , & contrarium prorius fenten-
tiz,qua 1o problemate proponitar,afierere. Si Grzcaad
verbunrreddasitahabene: An magisipfamanulabile cft
ferrum, & ipfum vadique ( dentemnempe) non comple-
&itur,caroautemdigicorum cum mollis fit, adharerma-
gis,& vadique congruit. Cercé vefencentia non fit con-
tranapropofitioni, Graeca verfioita videtur concinnan-
da:Velmagisem, naclibicur,mollis enim eft digitorum
caro,terrum autem circumpleéticur, & heret magis,guic=

quidtit, Grzcam le&ionem contrarium ciquodgueri-
= - tur,
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136 In MecraN. ArtsT. Prost: ’
tur,affirmare cercumett. Picolomineus,Idcosin it di-
gitorum caro mollis minus apté cxtrahit, quod denter
totum comprehendere non poteft,quod ferrum obfiA2
duritiem & conftantiam commodiflimeé facit. SCﬂ(Pma:
mente reddidit,quod ex verbisnon poterat. Subi
denique Aritoreles, An quia dentiforcipes fine duo c;hﬂ:
trarij veétes vnicum habentes fulcimentum, ipfam ; 3
cetinftrumenti partium connexionem. Hoc isl‘“'ad“c
ttagioncmvmntur *% vt facilius moucant. Figura®
pa&o proponit Philofophus.

PP Efodentiforcipis T

Bss quidem extremum Vb"_"B'L:::'
F e A rumautemquod exerabit® i
g &is vbi ADF, aleer vc&lsc- D)

connexiovbi G. D T it V‘_“iw".
. Densautem pondus ;: veroque’
&cB,&Ffimul comprchendc‘l,ucs mouctntj‘l“m-c' Aut;
lt]amcn remipfam (ubtilius confiderantibus alicer videt
&abcrc.ac ipleafferat. Etfané dentisforcipis brachia ¥¥"
esclle,quorum communc fulcimentum cftinipP e
tro vbivertebra,nemo negauerie. Dentem 3UCE g
tondus’e.& videmabfolute non dixerim. Pond“ “f‘t'
cxili &t?‘?r:c eftipfa dentis durities, cuius reﬁ“““f'::m
ratur , quo maior cft reio brachi®
manu ag vereebram, ad parcem ﬂ:&oquz aveseeb rach
addentem. Acdentis exconftritione fra&lonihuﬁ o
prorfus ad excraltionemu : id tamen operatur b“‘.hw
:Ilm longitudine dentiforceps, quod valide €X V&
d!s:(iton_lmvi dentes conftringitde exeradioni
b “l':ddlt &facilem. Nequeenim torus Deﬂdf“pel’:
il ;‘c&u vnicus operatur,quod fit inforcipibus 47
g vocamus , quibusé tabulis claui reuellun uté
nesqueltione 6.verbafecimus. Quo P'&o:n:is

-
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ExercrraTiones. 57
dentis ex Dentiforcipe extractio ad ve@em reducatur,
fubtilius cftperpendendum,neque cnim rés eft in propa~
tulo.

Dicimusigitur, tum dentemipfum, tum dentifor-
cipem veétes elle,variatamen ratione & fatis fane diaer-
{a.Dens enim fic ve@iscius nempe naturz quz fulgimen-
tum habetinangulo,quo cafu ipfiusDentiforcipis pareiii,
quibus Densapprehenditur, €a quz longior eft poten-
tizmouentis loco fuccedit, breuior vero fulcimentum,
facit, Dentis vero refiftentia ponderisvices referc.

Efto enimdensqui-
dem A, cuius diameter
BC, longitudo vique ad
cxtremas radices CD,
pars dentiforcipis breui-
orCG,longior BG. Fic
ergo veétis BC D, habens
53 y ! fulcimentumin C. Den-
te‘iél,mr apprehenfo in BC,& manu dentiforcipe ceu ve-
@cadinferioracompreflo C, fir fulcimentum centrum-
uc.Seante enim punéto C, trahente autem potentia qua
cltin B,ﬁ:motusipﬁns B,percirculi portionem BE, radi-
cisvero D, fitmotus per DF, & inde ipfius dencis extra-
&iofacilis. Quibus confideratis ve remad proportiones
quatenus fieri Eocc{t‘reducamusdmu:', quo maior fu-
ericproportio BC,ad CDuhoc eft,partis veébs, qua a ful-
cimento ad potentiam ad eam que 4 fulcimento eftad
pondus,eo facilius fieri dentis auulfioncm, quod veique
demonftrandum fucrar,

Porro quodin calce quaftionis addit Philofophus,
Dentes commoros facilius manu excrahi quam inftru-
mento,nulla ratione probar, Ei:au:cm arbicror, huc

us

pertinere caverba, qua fuperius habentur, videlicet fer-
S rum
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18 In MecuaN.Ar1sT.PROBL. $
rum quidemnonvndiquedentem comprehédere, quo
mollisfacit digitorum caro,qua idcirco adharee 8 om=
plecticur magti:.An autemita fit,alij videant, nobis enim
digito remoitendifle fueric fatis.

Qv&stio XXIL
Hicquerit Ariftoteles,Cur nuces abfqueictu fu{lk(onﬁllgl":
inflrumentis qus ad enm faciunt vfum G- hoc licet mltm 5
vatur virium eelfnte motu G violentis , quod accidit dum
leoconfringuntur. Addst praserea,citins fieri confractione®
Qrani, & duroinfirumento ferrcovide-
lices quam ligneo.
SO}uit, inquiens, id fieri quod inftrumentum duobu*
ve&ibus confter,cocuntibusin connexione feu VErte
bra, & ideirco co violentius ficri confraltionem, QU@
nus cft fpatium d nuce,qua frangitur ,ad vereebram i
tsverdquodd vertebra ad extremitates , qua COPM
gentis manu comprimuntur. Aitigitur, & id quam °PP%
fire,vim ex ve&tibusicusloce fuccedere &idem OPEETH
 Eftoigiturinfteumenti
de quongg‘mus CGDBE,ex e

)3 busvedti n'sconﬁans}qll‘!‘,“@ :
:@ alter cn;me;v:crbp]ég;ﬁg
K tebra feu connexio ?n mﬁsﬁ’!

bi nux frangitur K

; vero BF. quo igitur profiaies st
:;:nntAB,.AF,brcuiotcs_vcro ACA%.'vgléng‘”- e 5:

0. Erit autem nucis refiftentialoco ponderis o=
tio atum BF loco potentiz. Itaque nimaiorfitproP d
ful FOtentiz ad refiftentiam, quam brachiy 4 porentid %.’
B tUmad cam partem uzifulcimcﬂw‘“.-ad“ 0
cmnonfiesconfractio, co autcm magis fuperabit: 47

’
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EXERCITATIONES. 1y

maior fueritpars ve@is qu 4 potentia 2d fulcimentam.

Quod autem addic Ariftoteles , €o saiorem fieri

vedtium clenationem, hoceft, inftrumentiaperitionem;

quo magisnux qua franfljtunﬁxcrit propior fulcimento,
2

hoe eft, ipfi vertebra,facile oftendicur ex conuerfa 21.
propof.lib. . Elem.fi enim ab extremitatibus vnius linez.
ad eafdem partes conftituancur dux linex maiores con-
currentes inangulo, & ab ijfdemextremitatibusduza-
liz minores,qua intra triangulum a maioribus conftitu-
tum cadant,maioremangulum contincbunt. At taliseft
angulus qui fitin inftrumento,cum partes vedtis 4 verce-
braadnucem fucrine breuiores. magis ergo dilatanwur
veétes, & magis dilacati magis comprimuntur,magis au-
tc;n comprefli validius frangunt , quod dixerat Arifto-
teles.

Czterum &illud quod fcribir,ex graviori & durio-
rimateriainftrumentum citius fra&tionem facere, quam
exleuiori & minus dura,ex parte quidem materiz verum

eft,nec pertincrad proportionem,quz fanein huiufmodi |
' inftrumentis forma feré habenr rationem. Nos hifcein- "
| firumentisnon vtimur.  Suntautem fimiliainftrumentis
. illis,quibus figuli crecaceas pilasad chirobaliftarumyfum

facere & cfformare confucucrunt.

Qvasrio XXIIL

-~

PVlchen‘-im.'m proponit hoc loco Phtlofophus con-
templationem,eamquead mixeos motus pertinceem.

| Mixtorum autem mo:uum'fpccnladoncmaptiqnis Me- ‘/'
chanicis fuiffe cum veilem cum ctiam familiarem, norune X
ij quinorunt quz de lineis fgi&a_l,it?y"s Helicifue, cyfloidi- A
bus,conchoidibus & alijs eiufcemodi feripta & congem-

platarcperiuntur,quibus tumad duarum mediarum pro-
S a PR
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140 In Mecuaw. Arist. Pro®I. )
portionaliuminuentionem , tum ad circuli quadratio=
nem veifolent. Quod autem hic quaric Ariftoceles, itafe
habe&,. i
Cwr fiduoextrema inRbombo punéla duabus feramtnr Iﬂilﬂ“’;
handqusquam eqnalem Vtrumgue corum periranfit rlql' N
Nllﬂ/lﬂdl(rm?llm cur quod fuper lutus fertur , min
aranfear quam ipfum larss,  Tllndensm diameryum perires) l

<ertm eit hocvero maius latss,lices hoc umicas lndan-

rem duabusferatur lationibus? .

Difficile hocintelle&u prima fronte , & f;mt'! ’%'
nbile.itaqu‘cinrcntam contemplationem requirit. i
Primo cum Ariftotele,rem totam cx&llca bimuts, fum &%

quid fortaffe non peenitendum noftro de prompruasie
proferemus.
.. Efto iraque Rhombus ABCD:
P mil_l'llatctaA%.BD,DC,C As

trorummaior AD, minor BG fecans
tes fc inuicem in punéto feu ABU™
centro K, Suntauté exipfius Rhom-
‘binatutalatera zqualia & paralle
Angulorum vero qui maiori ;
tro opponuntur, reco maioress
veromineriminores. His igitur €07
fideracis,intelligacur punétum A m;-
uerkpeculiari & fimplici motw pEs:
) neam AB,ab A verfus B, & codem €
Poremoueri totam lincam AB,verfuslincam D C, hact*

Sialege, vefemper cidem DC feratur parallela, & €198
Bgmme!pemomm fecatur per A, alcerum vero PEF
rc’p'f' elligacur ctiam punétum B moucri codem te®"
so Aye motu, coque fimplici, per candem re@am
A fhksgmcg em,vt di&um e,mora;ferri Vf‘:

= o 3
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fusCD. Eruntautemfemper AB pun&ain cademlinca ’

quzmouctur, fibi inuicem ex contrarijs partibus occur-

rentia.  Iraque cumex duobus motibus femperpropor- ,

tionalibus, hoc eft, lacerum proportione feruaca, recta }

producatur,ve demonftratum eft 4 principio; vbi produ-

@io circuliex Philofophi mente cft declaraca, veragspun.-

&aquz eandem latcrum roportionem feruantia moué-

tur,reétas lineas producée A quidem AD, Bautem ipfam
| BC. Feraturigitur A, tummixto tum fimplici motu per
diamerrum AD.B vero quOoque tum Mixto, tum proprio
per diametrum BC, fupponicur autem motus omnes im-
plices,cum pun@orum, tum etiam lince,d qua pun&aipfa
teruntur,zqualivelocicae fieri. Illud igiturmirabile eft, i
cuius ctiam ratio quzritur,quo pa&ocodem tem porcea- §
demquevelocitate latum A quidem totam percurratAD !
maiorem, B vero totam BC, camque longe minerem ¢ |
_Porro necelle fuitremin Rhombo {peculari, nonautem
in quadrato & altera paree longiori re@angulo,in quibus |
diametri(quod Rhombonon accidic) func xquales. Ima- "
ginemurigicur A, proprio motu percurrific fpatium AE, 1
nempeipfius AB linea dimadium. Erit igicurin E, icem li- i
acamcotam AB codem tempere pertranfifle dimidiao i
pofitarumlincarum, ACBD, & efic translatam, vbi FK G. o
Quoniam igitur xquali celeritate linez AB extremitas
Asranslataeftin F & A,pun@um percam motumin E,e- i
ricfpatium AE, zquale fpatio AF. Dudis igicur lineis il
FKG,EEH lateribus AB,AC zquidiftantibus,crit figura it
AEKF.Rhombusfimilis quidem Rhombo ABCD,reéta
igieur FK 2qualis eric oppofitx AE. quare Apunéum,
teanslatum erit ex mixto motuin K. Eoden:})a 0 quonia
punétum B. eadem velocitatemoueturverfus A, & linea
ABverfus CD, cum B fuerit in E exeremum lincz morx ,

BA;népe Beritin G, zquales ergo [unsr BE,BG &Rhl:::;
3

1 S\

_
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bus EBGK, circadiametrum BKCipfi Rhombo ABED
fimilis » &ideo GK z‘:}ualis oppofitz BE & BGqualis

EK. CumergoB confecericipatium BE, eric cx m
moruin K, fuperato nempe fpatio BK,idque codem e
porcquo A percurrerattotum (patium AK.  Ex zqt e
gitur fimplicium motuum velocitate , in zqualia fpave
AB pun&apereranficrunt, quaresmiraculo, cuis dilu-
tio quzritur,prabecoccalionem.

Porro quod de dimidijs diametris demonftract®
e&,poﬂ:mt:is & df:: totiscadem ratione «:oncludel'ﬂ;l q::g
pe quod cadem fic proportio partium ad partes, 4
tiusad totum. szigmrptimﬂpars PI‘OP°G"?“‘
ftionis. Secunda vero dubitatio ita habet; Nempe mire’
vnder! unéum B,cum perueneritin C,excremum linez
1‘3‘:;:1 clice:ipli;um B;rmlamm eflein D, li:&‘ zquali-

oucantur linea BA,per ling umeL
lincamBA.fitque BCi aBlg‘:f:i::.B%r?l‘::mduHm’f"
nemhocpadto foluit Philofophus; A fercur cum proPUio”
tumalicno moru,hoceft,linez AB verfus opwﬁ‘m P
tem CD.ka.que cum veerque morus deorfu mvergahmo
tusficvelocior. Contra vero B proprio quidem motu fet-
tueverfus A,hoc eft,furfum,alieno vero,hocefbline® BA
verfusD,hoc eft,deorfum,qui motus cum inuicem aducr
fentur,motus ipfe fictardior,non igicur cft mirum» A
demtempore maius fpatium pertranfirequam B- @

~Haxec folutio non modo vera videtur, fed mirabili®
&ipfomet Philofopho digniffima, cui quldcm-toﬁ‘“’

iudicaremus contradicere, niin genere verfaremur? -

:l:o nlo:n glroba_b‘iliaqt&‘zmnmnfcd dcmonﬂnu,‘{‘ elis

+  Futilemigitur efle rationem hane ipfius Arifto

pace, hacpa&:g:)ﬂcndemus. i D

oquadratum ABCD ,cuiusdiameeri AC BD 5

cantes fefeinE, moucatur eodcmpa&% BA, verfus ?3;
¢
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Iy item A,verfus B,& Bverfus A;ica-

quepunétum A tum proprio tum

alicno, hoceftlinezillud-dcferé-

tis motu deorfumtrudet, hoceft,

verfus CD. Motus ergovelocior

erit motu punéti B, quod lationi-

bus fertur feré contrarijs, hoceft,

ex s yerfus A furfum., cumlinea

< autem 2 A verfus Cdeorfum. Ve.

locius tamennonmouetur, quip-

pe quod zquali tempore zquale

fpatium verumque pun&um conficiat.Stante igitur cauf-

fafequi debuifler effe@us;; nonfequiturautem, Ariftote-

lisigitur cauflanon eft caufla. Rhembo quoqueinuerfo

idem clarius oftendemus hoc paéto:SicRhombus Az c o,

cuius diametri Ac, 3D {ecan-

tesfelein £. Motaigitur linea

. anverfus co,nempe deorfum

& A quoquedcorfum verfusn,

contra vero 3 quidemu fur-

<" fum verfus A; deorfum vero

o’ verfus c,erit » tardior A, fed

! ' contrarium fit, quippequod

longior fit 3, per quam mouetur » ipfa Ac, per quam
MOouELur A. . :

His igitur non fatisfacientibus verioremfi perim-
becillitatemnoftram licuerit, huius effe@usca in-
ucftigabimus.Rationibusigitur & veritate contraauto-
ritatem & probabilitazem eftnobis pugnandum: quod &
ingrepide faciemus. ssan
Dicimusigitunin quouis parallelogrammeo ficillud
quadratum aucaltera paree longius, vel idem Rhombus

Rhomboilue femper mixtos motus proportione fcn‘lilu'
cn

209




210

144 Ix MecraN. Arist. Pro®L.

ficri perdiametros,  Czterum diametrorum ad lat:r:
roporzivaes clle varias(quadratis exceptis,in quibus

demeftfemper)exploratiffimum. Illud quoque ceml{'-‘

efbin redangulis nunquam dari pofle diametros lasert

bus vecunque captis xquales, fcmier enimdiametriré-

&isangulis fubtruduncar, In R hombis vero & ghomb:i
idibusdiametrorumad latera proportiones variant: Dcs
enim pofluntdiametri lateribus longiores irem Zquat=
& lateribus quoqueipfis breuiores, i nieem
Iraque diametrorum & latcrum varia adint ril
rationc fe habentibus,ateentis proportionibus, MIXt
& fimplicium mpeuum diuerfa fiec, & variacom, ye-
in quadratis motus mixtus, qui per diametros o8 l'
locior eritfimplici quipetlatera, Idem qm‘l“",ma;::
parte longiori,tn quo mixti quidem mozus per diores
crunt velociores, implices vero qui per lacera, £af h° ik
%ﬁﬁ&fed'u_mkhrdzorqnlpuhms breuius. 4n R oliSo
viuugemm_xtusmoms qui fic per diametros i dio?
clocior cnm qui per longiorcm diamecrum ., @ 0
quiperbreuiorem. ltﬂlue!implicc?lnoj“’l’.“"aow
Fﬂ tera ad cumqui ficper diametros,non eodem
chabent. Porro cum Rhomboides variz fint diame# "
adlatera habitudines, varia uoque dari poreft p':‘ﬂ:;;
no.algqunndo.cnimdiamccizari poffunclaceribus™ c
res quandoque,alter corum minor. Si augemR homb¥*
d.uos foluatur crian los,alter diametrorum M‘-ﬁ“-f
lis xqualibus laccribus Zquicrurium eriafigulorum e

iniftis mixti mocus per diametros equeveloces £run

Plicibus, quiper lqmlon;g:ﬁebdow aurenili
Uiperlatera breuiora. Hisigitur hoc paéto nonpe!
otigconfideratis, facile exproprijs cauflis,ni llia®

hocce Ariftotelicnm & mirabile Problema foluitur:

e
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Efto enimRhombus ABDC,

cuius diameter longior AD maior fit
tum lateribus, tum etiam alcera dia-
metro BC. fecent autem feinuicem
diametriin £. Ducaturqueipfis AB,
CD, parallcla FG fecans longiorem
diametrum AD,inH, breniorem ve-
roBCinl&perliplisBD AC paral-
leladucatur KIL, Cumergo Bmixeo
motu per diametrum BC eric inl &
A per diametrum AD, mixto fimili.
termotueritin H, & quiamotus mi-
xti fiunt perdiametros,vedidtumeett,
velchabet ADad BC,ita AEad EB,per1g.propol.s.clem.
itemye AEad EB,ita crq.propof.6. AH ad Bl. eltcnim
IH1pfi AB parallela. ngioreftautem AHipfa B, quip-
pequod AE longior fic i[gla EB. motus igiturmixtus pun-
¢&i A perdiametrum AD viquead H velg;cior cltmotuB,
perdiametrum BC vfquead I. Motaigicuclinea ABmo.
ucbunturcommunia cius & diametrorum BC, AD pun-
&a, quibus fecantur femper diametrorum propottione
feruata.Quibusita fe habentibus,nil mirum eft puntum
Amotumper AD yelociorem effe mixto motu punéti B,
uod per minorem diamerrum fertur BC. quod fucrac
jemonﬂﬂnd"m-qmrenus veroad fecundam prablema-
tis partem pertinet,dicimus Propofitionem non cffe vai-
uerfalem.Si enim Rhombus decur,ex duobuszquilaceris
triangulis conftans,breuior diamerer lateribus erit ¢qua.-
lis, quare non moucbitur citius motu implici punéum.
perlacusacfaciacmixto per minorem diameerum, quod
vemiram propofucrac Ariftoteles. Si autem latusipfum
breuieri diametro fit 15gius, nec mirum quoque cricfim-
plicimetumoucrivelociusquam mitho, quippe q:o;; ve
itum
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di@um eft;morusiftid proportionibuslinearum,per g“‘:
mouentur, legemvelocicacis atque tarditacisaccipialt
Hazcigiturnoscirca hoc mirabile Ariftotelicum proble-
maconfiderare fit fatis. ‘

Qvastio XXIV. -

erabilcm aliam quzftionem proponit Ariftoreles ’
quzitidemad mixtosmotusperunct. _
slem minoTt

Dubitatiocit, quam ob canffam maior circulus g4
carculs circumuoluirur lineam , quando circa sdem enir™)’
vint pofits. Seorfims antem resoluti quemadmodum alt m“di"
gwitudo ad alterius magnitudinem fe habet , ita & Mor?™ S0
wicem fiunt linca: Pratereawno etiam & codem vrifre > ”, ‘
#ecentro. Aliguands quidem tanta fit linea,quam (0"'1'":',-:
quantum miinor per fe conuoluitny circulus , qumdvﬁ"'"’ y 211
tummator. wiin WL : .

. Hacille,quiveprobeemaiorem circulum it frs
fatione maiorem lineam pertranfire, minorem vero ?::}"
norem;aicfenfu cognofciangulum maioris circuli, id €%
cius qui maiorem habetcircumferenciam , effe: :‘:{
€ius vero qui minorem,minorem. lta autem fe haber® é
cumferentiasvefe habencangnli,&eandem pl°l’°.'d°:,.
habere perquas tum maior, tum minor circulus 6¢"7
uoluuntur. * Ad quorum clariorem intelligentiam €
uocare oportetinmemoriam,quz dixit de maioru™ ";
culorum ad minores circulosnucw.  Hic enims qu"d o~
quoque fecerat,feftorem ipfum angulum appellauit> 2

. Bulumvero maiorem maioris circulife@orem, & M7
:Em-_ngulum minorisipfius circuli fe&orem dixit: €14
tigiturdicens : quoniam circumferentia fe habent ™’
angulihoe eft,ve fe&ores,maiorerit circumferentid ™
doris dreuli;& ex confequenti maiorlinéa, per ‘l“":::
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cumuoluitur,ca perquamminor. Demonftrationem ve<
roexfenfupetije. - Satautem eracfhi dixiffeg, ira{echabere
circumferentias ve fe habenr diametri feu femidiametri,
&ideolineasin roratione defcriprasinuicem fe habere ve
diametros. Obfcuriufculé;hzcfuafiguraoftendie Arifto-
teles.Nosigitur claritatcem amantibus, noftram aliquan-
to,ni fallimur,clariorem;proponemus.

: Efto circulus
maior ABCD, mi-
nor FGHI, circa i-
dem, 18 commune
cérrum E. Circum-

7 uoluarur maior ad

; parees D. Sintaueg

e diametri ,; maioris

quidé AEC, BED,

minorisvero FEH,

v et aasimn s Ls:: fAtqus; BD;

et ame i coan . Quadrans maioris,
HIverominoris circuli. Motoigicurmaiori circulo feca-
dumabfidem,cum D fuericin K erit CK ipfi CD zqualis,
fieeqs DE expunéto K perpendicularisipli CK, erieqs vbi
KO, & quiapun&umleftinlinea DE,cricl fadta quadra-
tis rotatione n linca KO vbi L, centeum vero E inipfa
KO,vbi O. Reuolutoigitur quadrante maioris, & confe-
&ofpatio CK minoris circuli quadrans HI conficiet fpa.
tium HL, quodipfi CK (patio et zquale. quod autemin
quadrantibus fir,in totis etiam ficcirculis. Motus igitur
minor circulus cizcacentrum E, vnicaroratione xquauic
{patium rotationis maioriscirculi.Mirabile itaque cft mi-
norem circulum codem tempore X circa idem centyum
circumuolutum;lineam pereranfifle zqualem circumfe-
retix maiosis circuli. Necfeciusadmirationcm facicro-

2 tato
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tato minoricirculo,, maiorem vna circumuolutd lineam
metiri ciccamferentiz minoriscirculi zqualem, Roretur
enim minoris circuli quadrans Hlper retam HL. eriti:
giturpunctum Lvbi M, 2quali exiftente re&ta HM, ip
curux HL. Tuncanrem facto motu cencrum E erit vbiP>
emftcptc EP,ipfiHM zquali, demiteacurautemex P pet
M,ipfis HL CK perpendicularis PMN. ~ Ecquoniamif
tadcm lineafunt DIE, vbi E fueritin Pleritin M, & Din
N. quamobremrotataquarta minoriscirculi paree, ma-
toris interim circuli quadrans confecit fpatium Cn =
quale ipfi HM,hoc minus circuliquadranti Hi,quod ¥¥
que cltadmirabile. > .

__Porrocauffam cffe&us huius mirifici diligenter 4%
ritPhilofophus,&inucntam accurate explicat: o8
ricaucem primo abfurdz cuidam opinioni. Diceret cnim
quifpiam,idco tardius mouerimaiorem circulum,ad m0*
tumminoris,quod interim dia minor mouereturs aliqua®
intecrotandum moras interponerer, minor V€0 admo-
tum maioris fpatia aliquacranfilirer, & ita fj)a!i““m fied
adzquationem. Porro demonftrationem aggrefiarys N€S

umit principia. Eandemequalemue porentilm’i"q“!
magnitudinem rardius quidem mouere , aliquam ver®
-cclcriu_s. quod autem natum cltaptum moueri, cardivs
moueri, fi fimul cum non apto nato moueri ,moue’“’"
‘quam fifeparatim moueretur,celerius autem finon
cum co moueacur. Efto enim corpus Aleue
quidem & aprum natum moueri urfum,t'
conne&atur B, aptumnarummoucri deo¥

fum, Si quis igitur mouere conerur corpYs

farfum difficilius moucbir, & tardius jundd
nempeipliB,quamfiab ipfo efler feid@um™
Pretercaquod non fuo,fed alienomotd W%
Ueeur, impoffibile effe plus co mwﬂ"u‘l"'
mo
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mouetfiquidem nonfuo,fed alicnomotu mouetur. Mo-
toigitur {uomotu maioricirculo , minor non fuo moue-
wnied motu maioris circuli, & ideo non plus mouetur
quam ille moueatur,moucturautem maiorifpatio quam
exfe mouercm;,gmp:crca quod maior fitmaioris circu-

li;d quo fimul defereur, circuniferentiz. Irem fiminor fuo
motu circumuoluatur,maiorem feret fecum, &idconon
plusinfuarotatione moucbitur maior, quamipfe minor
circulus mouearur. Summarei hge eft,aleerum ferriabal-
tero & lacum ad ferentis (patiummoueri. Licerenimal-
tero motoalterinterim moueatur,nthilrefere. Eftenim
acfiis quifercur,nuliam habeatmetionem, autficam ha-
beatipfanequaquam veatur. quodnonficfi veerque fe-
paratim circa proprium centrum moueatur, tunc enim
Magnusmagnum, parsusvero paruum fpatium conficir.
Hincdecipiait Asiftoteles illum,qui putat verumque cir-
culumpericin peridem centrumin rotatione moueri, li-
cetenim videatur,reveranon eft. Id enim vrique cerrum
efbeumdmaioricirculominorfertur, circamaioris cen-
trum motumfieri, Sivero maior 4 minori feratur circami-
noriscirculi cencrum motum fieri. Hzc feré Philofophi
eftniens, cuius folutionem effe certiffimam, & cx veris
cauflisnon dubitamuys, 2

Hinc ad aliam eam§ue certam aflertionem tranfi-
mus. Dicimusenim, nullammaterialem rotd circaaxem
cidemaffixum,dum rotatur;poflc cundem locum feruare,
nifi cauum fiac, quodaxemipfumecipiat, in tranfuerfa.
rijs quibus rota lufth_cmr & .P!OB?‘-‘I'I:'“F! axu motum,

impediat. % LA
Efto enimrora ABCD, cuius cencrum E, diamerri
AEC,BED,cfto aliaminorrota GH,item minor KL, cum
minor NO, & adhucminor QR, circaidem cencrum E-
Rotetur itaque fecundum ab ldc_t;.\ integu quadmrl;’tals
A 3 2
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1o l‘u MecHAN. AR G LG8
S,in F,item fi ex 0t
GH, ex quadrant®
HT,ecric Tinl B";
li;si:,emminoﬂw
M.P,S.erititﬂ'lg?;

ilim@ fpatinm S’

reuiflimi vero ®°
Mora igitur rotd
ca circuli feu 2 &
QR, maior 10F fl’s— :
tio moucbituf l:,t
quod fiintra QR, circacentrum E alijinfinici l!“’%':o
tur circuli,quo propio: es centro fucrine, €0 mﬁ‘?“u‘ v
progreflus eritminor,donecad centrum deucniatis fed
camnonfitcirculus, nullus fietprogrefliuus motus bi-
circa ipfum centrum nulla facta loci mucation® 0%
tur.Accum nullamartenialisrota circa lineam pus ufue
imaginarinm eonuerti poffit , ideo axi ferre0 al:;" :
materiz circa quem & cum quo circumuoluatuf fo* L
uumfcmitquumln‘:idugqponu,in qqoiﬂr"““:;ﬁ
dum conuertitur i loco inquo conuertitur, NOAFEE

Qvastio XXV. ' .
Luaritur,Cur lectuloram hﬁaﬁdxadnphﬂfm ;;;
pom'omn.l’q'qm xm,m,nbw/'[ﬁ“"*" apd
Verotrium. Item cur veitesfuncsue mon fec :
: ' diametrumextendantny? ‘

PRimam quzftionis partemita diluic Philo(ol’.b-“s’w-

- tafle unxz!ierifolitgsmagniwdinisl;&ulQ"’“osi:n
ribus fint proportionem habentes,& idco fieri fecun of
fpondas dupli longitudine nempe cubitorum quagne™
laticudinevero duorum, -~~~ Noftrs
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Noftratesalia veuntur proportione, felquialeera, vi-
delicer,quam Grzci Hemioliamdicunt, communitere-
nim pedes quatuor latos faciunt plusminufue, longos ve-
rocirciterfex.quod ideo fitveincis duo corpora commo-
dius cubare poflint. Le&uliautem, de quibus loquitur
Philofophus, ad vaum cantummodo fultinendum fadti
videntur, quicquid tamen fic, nullam feré habe resex
hacpartedubitationem.

Sccunda quRionis feio ea erat, Curnonfecundi
diametros funes extendantur? Reftium funiumue in le-
@ulis muniendis vfus non eft apud nos. ctenim feretra
tantum,feu fandapilas, quibus defun@orum corpora ef-
feruncur,funibusad ea fuftinenda inceximus.

Carerum le@os tabulis feu afferibus fternimus,qui-
busfaccos paleis plenos impenimus,{accisvero culcitras,
& tormenta, ne tabularum durities cubantes offenda.
Atquiin re facili multum laborafle videtur Ariftoteles,
tum etiam obfcure & inuolute nimis quaftionem tradtal-
fe. Diffcil#m enim apud eum habethzcexplicationem,
tumea  mdiximusdecaufla, tum etiam quod Grzea
le@io&  ‘naverfio corrupta,veapparet, premanibus
habeantur, ‘:nevtveritatem hocloco vindicarer in lu-
cem, egregie laborauit Picolomineus nec parum profe~
cit. Czterum curreftesnon fecundum diameerum exeru-
dantur,triplicem affere Philofophusrationem, Primacit
vefpondarum ligna,minus diftrahantur. Secunda,vtpo-
dusinde commodius fuftincatur. Terua,ve inipfatextura
minus reftium funiumucabfumacur.

Ad primam,cur extenfis diametraliter funibus (pé-
dziplz diftrabancur difcindancurue,, necillenecaliy do-
<ent,Egoautem demonftraremhoc pado. ‘

Efte fponda ABCD,cuiuslongitudo AB,craflicudo
AGC,inca foramen vetinque pertinens EF, reftis per fora-

men
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meninditus GFE, fitque E pars feucd-
putexterius, quodnodo in Edilt

® tur.  Sitautem fponda lignumiuxtd
longitudinem vt nacura afloletfcifl
Vis quzdam, funeita extentoapplice”
turin G,qug funem ipfum ad fe viole™
ter trahat, non dilcindetur idcire®
{ponda co quod non diameraliter

e nis extendatur. Modo fa&acapit®

T =D translationein H, trahacur valide
o1 ; nis,fictautem prefliovalidain ¥ i

nimimpedimentum facicangulus, ne funisipf@ dum 5

hicur,ce@itudinem aflequatar, Iraque vi praeualent®

gno vero feiffili,minus refiftente, funis,aficcura @it e

nefictin HIE (cifla {g:nda ad quaticatem crianguli £LBs

quod
Curautem funesab femi-
anguloin Jum exten
:?ss, C_ot_nmodf: oqdusf_ufh‘ncam,fa;: g:,:::,uocnimfw
I ogtor,codebilior,& preflio quainmedio fied vide-
C:j:t ::n‘i?uz -‘_lb extremis eft remotiffima, magis UM
extgndum:: Biergtaaton g s gug dianeE
4 Quatenus 3d ‘“ni
rationem per tinct ho
&o funes BN
' Eilofoph’. Enql'e&‘;
lus cum ﬁu'; fi ndd" A
2 CcD scuius 8
N o F J K & ﬁzpcdumfcg?ﬂ";f
g triti, Dinidarur AUP~
fariaminE & BCinF.item AE intres AIG, GH,HE &8
t°'.'d°‘“ ED,nempe EL,LM,MD. Similiter medictas al-
terius{pddx BF in tees partes diftinguacur BN, NO&?:E; |
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& FQfimiliterincres FL IK, KG, tum aleerofuniscapice
induéo per foramen A,ibique probe firmato,indatur per
Fiindeperlpoftcaper GHK CE, & in Eprobealligetur:
Erunc igicur funis quatuor partes zquales AF,1G, HK,
EC, quibusadijciuntur particulz cadentes extra , quz
funtFI,GH,KC. Poft hzcalterius funis principium per
foramen traijcicur,quod eftinangulo B.Deindeper E, in-
deper L,N,O,M,D,F & inF probe vincitur, & nodo fa-
" &o obfirmatur. Eruncigitur aliz quatuor alteriusfunis
partes,cuminter (e,tum criam fupradiétis zquales, nem.
peBE,NL, OM, FD, quibusllz pariteradijciunturpar-
ticulz,qua caduncexera,videlicet EL,NO, MD. quonia
igitur quadratisex BA,AE zqualeeftquadratum BE, eric
E quadrarum ;8. cmios larusradixue 4§ quam proxime.
Suntaucem huius longirudinis funes zquales octo. Ea-
rumigitarfimul fumpearum longitudo ericpedum 343 vel
circiter,quibus fiaddancur pedes fex funium quicadunt
extra,ericreltis toaus longicudo expanfa pedum 40 plus
minufue.Picolomineus vero aic 343, omilg:enim particu-
lasillasfex,qua,vediximus,cadunc extra. Idem rationem
funium diametralicerexcenfarumin idem, aiceflelongi-
tudinis pedum 4o} Hicaurem eas quoq; particulas pra-
termittinquz excracadunt.  leaque his addiis clare pa-
teg,plus reftium infumi diamerraliteripfis, 1uam latera-
licerexrenfis. Cxterumratio, qua Philofophushzc pro-
bare conatur,adcoeft mutila,inuoluta,obfcura, ve Delio
Erorfus,\naiun:,in&igcatnautorc. Huiuslocimexplica-
ilem difficulracem,vidic Picolomincus, qui idcirco at-
teftacuseft, interpretesin hacexponenda fuifle halluci-
natos.  Certe Grazcale&ioverfione ipfa Latinanoneft
clarior. Nosinterimneinutilem feré fpeculationem ni-
miadiligentia,caque fortafle fruftranea profequamur, a-
lijsdifficuleacem hanc diffoluendam aut ceu Gon:ln'(ii no-
v um
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dumgladiofcindendorelinquemus. Sed interim _ﬁ,’_b'f
mirari,cur veteres veiliori modo pratermiflo, m““h";i‘
fuerintamplexati. Potcrantenim reticulatimhocperts
neas lateribus zquidiftantes intexere.

> G Efto enim le@ulus

o 8 D ciufdem dimenfio

S ABCD, in cuius ]ace®®
AD fint foramina q¥ ‘

3 L qucE,F,G,Hl, totide
in latere oppofito A 2

B QP o r 4 € ONM. Duoveroid ‘e
tere breuiori ABme™P

RS, & toridemin oppofite KL incipiaturextenilo ifo:b
mine E,per QP,F,GON,HIM &in M funis obfirme
tumalerius funis capucindacur fi libee per K, & €€ P
S,R,L & in L conftangatur. Suntautem omnes EQ' ¢
GO,NN,IM,pedum quindecim,quibas fi addant®* e
RL,finguli pedumfexcrunt pedum xxvir.quibus adiedts
particulis extra cadentibus QP, FG, ON,HI, SRS et -
integrafumma pedum xxxir.~ Vide igicur quantt® bc-
minus infumatur reftium quam eo modo, quem P ;

u_it,ac ceuvtiliorem propofuic Ariftoreles. Praeercd '.’h:
difimum eft hoc texturz o

usne ficveralpo!
rumdiftraio fciflioue, niﬁus Imfxflx;n‘:u;t obnoxi3

caratio,quam prafertipfe Philofophus. Conclud.imw;
gitur , autnos cius verba & fenfum non incellexifi¢ s
Veteresipfos, quorum viumipfe explicar, rei, qUa™ g2
proponimus,naturam & commoditatem ( quod ™ *
menvix credibile eft )igno- .
rare, ‘

QuAE’
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Qvastio XXV
Proponitur & Philofopho examinandum , Cur difficiliss it , low,
ignssbextrems fuper humeros ferre , quans fecundum me-
dium equali exiffente pondere?

Vohic cenfiderar,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

,,F oblongum,fexile,& vt
A riviany T B itadicam., vibrabile
£ AB, imponatur hume-

ro, cique hzreatinC,
manu vero fuftineatur fa&a compreflioncin B. Nuteti-
gitur & vibretuninipfavibratione,ad parcem A. Sitau-
tem centrum grauicatis eius 1D, Lignum igieur in ipfavi-
bratione defcender fua preflus grauitace in E, tum fa&ta
ligui conftipatione in ea parte qua eltinferiusinter C&
D,&inde refifténtia, codem fereimpetuquo delcende-
rag,eepulfumper D,nec enimin fua reitudine tablc, a-
fecendetin F, faaiterum matenz conftipatione interC
&F. Moucbitur igicur lignum {uagrauicace,motu fre-
quentiflimo,{urfum deorfuin,& isinterim qui lignum hu-
mero fere,proceditantrorfum, impedicigitur motusifte,
qui ficfurfum deorfumlationem,qu ficad anteriora; La-
toremipfum quodammodo retrahens.  Siautemmedio
ligno fupponatur humerus, co quod vibratio fit minore
breuiores enim partes fune, quz 3 medio ad extremami-
nus a vibratiene remorabitur ferens.
Quoniam autem non fola vibratio in hoc lationis
modo,nempe ex ligni extremitate difficulcacem &d;; alt
2 1=
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e In MecHaN. ArisT, PrROBL.
Philofophus, forte id fieri, quoniam licee nihil infle@a-
wr,nequemultamhabeatloagitudinem, difficilius tan
fit ad ferendum ab excremo,co quod facilius cleuceur cx
medio quam abexeremis , & ideo fic ferre fic facilius
Curautem ex medio facilius cleuetur, canflam elle ait>
3uodcleuato medio ligno extrema fefe inuicem (utpen-

ant,& alteraparsalteram bene fubleuct. Medium eann
ficrivelut centrum, ybi is fuppenic humerum qui cleuat
autfere. Excremorumautem intcrimaltero depte
terum fuftolls. Nosinterin Mechanicis puncipijs»
ipfenon fecit,rem clariorem efiiciemus,

Efto cnimoblongum lignum AB, cui humert$ fup-
ponaturin B,manus vero premendo {uftinens in B fie "‘s
tegnlugm pars maxima AC,minima CB,maiorts augem a
minoiem propottio exemph gratia fit (excupla. Adhoc¥

turve fiatequilibrium incer potentiam fultinencem 2
tc':i poqdug comprimensin A, ita {c habere opof‘"l’:&

1aminB,ad pondusin A, vele haber pars ligni A ;
pattem CD. Eftoigiesr PO%

(]
quod

A—- . ; ] feXe
~+=g dusin A, puca librarum !
Cl)' - S Eric igin:rp otentia Q“’mp
S ad hoc ve fuftineatibrat™

;riginu fex,quashh :?:‘”mpo-c
. o
fuftinens pondus librarum qua:i::g?x:tgeé::m Siaute
2‘"“““? medio ligno,hoceltyin D {upponasur, adhoc¥t
l atxquilibrium, necelle erie potentiam in B efle zqua”
dcm poqdcn inA,quod eft fex, quare humerus fuftincbi®
C:Gg::nm. Vade pater, longe difficilius portati “B"f::
tremo, 103 g i
s dc}',‘“;ll)?t‘r:n?l‘:la: ex Dmedios quod Mechanice
_ Pollumus gealiceridemoftendere.  Incelligattr s
nimjdemloppofitis,vedtem quidem effe AB, culus &
ciment




EXERCITATIONES. 17
cimentum quidem B, pondus A, potentia fuftinensin C,
nempeinter fulcimentum & pondus. Res igiturad cum
vedtis vium reducitur,de quo G. Vbaldus tradtawu deVe-
&e,propol.;. Quarevtillcoftendir, ita fehabere oporeet
potentiam fuftinentemad pondus, vetotusvedtis ad par-
tem eius quad potentiaad fulcimentum. Iraigicur fe ha-
bebit preflio, quz fitin Cad pondusin A, verotus vedis
AB ad parcem cius CB, qua d petentiaad fulcimencum.
Erivigicurpotentia fepupla ponderi, & ideo fuftinebic
pondus librarum quadraginta duarum. quod fucrat o-
ftendendum,

Hincalia quzftio huicaffinis foluitur, Cur haftafa-
riffaue folo iacens manu ad alteram excremitatum ap-
prenfa difficillime excollatur?

Efto igitur farifla ha-
b = B taue iacens AB, cuius ex-
‘ tremitati A manus ad fu-
ftollendum applicetur, fic
autem é)arsgiuz digitis capicur AC, quariturcur parsre-
liqua CB difficillime fuftollacur:Facile dubitatio ex pra-
demonftratis foluitur. Eft enim C fulcimentum,fupponi-
turenimloco,pugnoadfuftollendum claufo, digitus in-
dex,potentiaaucem premensin A, vefuperet grauitatem
CB,cft manusipfios carpus, hoc eftlla manus ipfius pars,
quapondus falta fupprefione fuftollitur. Eftigicur AB
veétis,cuius fulcuncntuqx C,pondusB,porentia A ,lxaqi
?uoniam maximaeft propartio BA ad AC, maximam el-
coportet potentiam pondusiuftollentemin C.
Hucetamillud pettinet, Curhaftafoloiacente, i
alterum extremorum mann fuftollacur ,alterum vero ve-
lociffime furfum vibretur,, & codem tempore manusha-
ftz fic vibratz fupponatar,haud magna difficultate haftz
ad perpendiculum ficcre@io. _
V 3 Sic
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S o Sitenim hafta AB, qu%
manu ex B capta eleuetur n
C, & fiatin AG,tum fada e

C partis A veloci vibratloﬂe;
ipfa extremitas A crans crat:‘ )
in D,fitque vbiCD, amy 1 |
cimanus dcprcﬂionce!ﬂ"“i

tas C transferaturin Es fiaq

EF horizonti pcrp_cnc_!lc Sk
quod vbi factum fuerits €
in eadem linea qua ad centrum mundi, manus 1P
fuftiner, & grauicacisipfius centaum G, quare mant: oy
facka vibratione tantum poreat, quantum precileip
efthaftz pondus.

IIS? r.l !

Qvasstio XXVIL :
Dubitatur, Cur fivalde procerum fuerit idem ponds, diffibe
[uper humeros geffatur, etiamfi medium quifpiam iliudfe-
rat quamfi breuius fie? 1ofo-
szmo hxc fuperiori eftaffinis. Aicautem P o
< phus, cauflam non efleid, quodin przccdc""q?mt "
ftione dixerar,fed vibrationem : quo cnim longiord! (0]
ligna,co magis corum exreema vibramur.dcbiho"c-li‘us
func & dmedioremotiora, quare fuopte pondere A
nucant, Siautem breuiorafing ea cauﬂl; ceffant® ml?“’s
% firaucnullavibratio , quare breviora ferun!u',“c'!mr
Dupliciter autem vibratione ipfa, portans °'*‘"d“ui-’
tum ex cauffa quam in fuperion quaftione contiderd ™
mus, nempequod motus furfum deorfum afliduts Pﬁi
gredientis motum impediat , tum etiam quod 49P"

preflione grauecur ferentis humerus, quod PhilofOPh‘“
non animaduertic, :

Skcmm""b“s“mlisnum AB, quod humérome l

dwo
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@ & dio loco fuftincacur in C.
@ i @ nutabuntergo extremaAB,
e a centro C, valde remota,

cadent autem fimul A D,
&BinE trahere fecum conantes medium C, quare isqu:
inC fultinet, non modo ligni fultinct pondusex grauiea-
tiscentro quod eftin C, fed impetum quoqueinipfacx-
tremorum deprefionc acquificum exipta violentia llud
autem (ubtiliter confideramus,portantem ex vibrationc
perinterualla deprimi & fubleuari. fiat enim vibratum li-
gnumex contrariomotu, vbi FCG. allewabitigiturco
cafuporrantem, fiquidemimpetusex motuipfoacquili-
tus,medium Cerahatad fuperiora. ltag; cumeftin DCE
portans plus {uftinet in ACD , zquale, in FCG minus,
quod vique demonftrandum fuerat. Eftautem quitio
hacilli familiaris,quam 6. loco explicauimus.

Qvarstio XXVIIL
Luaritur, Curiuxtaputeos celonia faciunt eo quovifumenr mo-
do?Lignoensm plumbi adiunguns pondus,cum alioquin vas
1pfuem & plennm G vacusum pon-
dushabear.

Rifpondet optime Philofophus, hauriendi opusduo-
bus temponibus dinidi,nempe dumvas ipfum vacuim
demitticur,dumque exerahitur plenum : Contingereau-
tem,vacuum facﬂ: demicti,plenum autem difficuleer ex-
trahi. Expedire nihilominus tardius,hoc cft difficilius di-
mitci vefacilins exerahacur,plumbo nempe coadivuante,
& {ane Philofophifolutio cﬁ lucidiflima.Nosautem luci
ipfilucemaliquam adhucafferre conabimur.

Efto Celomum(Latine Tolenonema ppcllant)ABE‘i

cwius arreariam BD, tranfucrfum bgnum AC, q¥
con-
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16 In MEcrAN. Ar1sT. PrOBL.
conuertitur, circa pi&umfc"
fulcimcnmmB,pond“"Pl_“m'
bumue,vbi A,ficula E,funiap-

4) penfa CE.Dico rebusitacon”
IE!imtis difficilem quidem
vacua fitulz demi IOI'::“’,
cile vero cinfdem eX
nem. Vedisdiuifi, icul®a®
Eondcris, ad hoc vefiaczqw!

; rium, ea debet effc PO

tio,vtquemadmodum fe habee AB ad BC, ita fe b

plena ficulz Fondus Eadipfum pondus A.fupﬂ‘l’““g?

pondusin A firculam vacuamin Encc fiee 2quilibr™ <
taque ve vacua ficula demiteacur, tanea visadhiben
quanwum eftipfiusaque,quaficulaimplecur pondusﬂuz
vis dumapponicur difficilem,ve dicebamus, efficitfit®

:r!acuz demiflionem.Plena vero fitula fie xquilibrinm:""'

C‘g tantumuis pufilla viadhibica,fitula exerahituss quaf
exlemetipfa ponderis appenfi virtute afcendens- ‘

tum igitur pondus dum vacua demiceicur impedits 2%

tund;m plena dum extrahitur,adiuuat. yg cum ita

fi pariafuncdifficuleas in demittendo, & facilitas 19 ox=

trahendo,qua ratio hocinnegotio veilicatis? San¢ fiewl2

vacua,manu per funem facile demircitur, plena Jerodit
ﬁc:l_c cxgralutnr,vfu autem Celoni) res permud:ur.COf'
poris enim proprij pondere, dum premic, adiunati’ de-
miteens,qui perfunem fimplicem exerahendo,ab €9
2:_!;21.‘:0'})0:‘ pondereimpediebatur.quod quide™
risponderc,auxilium, i icinextrd
0 colnnfodu:ucm. LSO P.mmcxmh
; uippiam fimile accidic, aquas &puteis exerah€™”
tibus viderochlea. - Sit enim trt:‘chlca gutco immi"cc::

ABC D,cuius centrum Efufpenfaquidem‘n“’ﬁmizguh
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fitula fufpendicur ECABG, (itulavero G, Eft igicurdia-
meter CED,inftar librz,quare vefiaczquilibrium necel-
AeeftcapitifunisF,potentiamapplicare, quz fic xqualis

ndercficulz alua plenz, itaque extra-
ens proprijs viribus corporis pondusad-
ijciens facile fitulamaqua plenam excra-
hic , ex qua re magna extrahentibus A
commoditas. Patetautem diuerfomedo
extrahentes iunare Celonium. & Tro-
chleam,ibi enim corporis moleadiuuatur
demittens vacuam, hic veroqui exerahic
plenam aqua ficulam.
Czterum Celonijpartem BC, quid
fulcimento,ad funem longe maiorem ef-
{coportet,ipfa AB,vefitulain profundum poflicdemirti,
‘quamobremitafc debechabere pondusin A, ad pondus
ficulz plenz, vefe habet brachium feu pars BC, ad par-
temBA, Tuncenimexpermutata proportione efficicur
xquilibrium. i v

Illud addimus,nonum non effe Archiceétis Mecha-
nicifque, tum hominum tum animalium vt commodius
machinas moucant.adhibere pondera corporum. Nece-
nimaliaratione mouentur Rotz illz, quas b hanc caul-
{am ambulatorias vocant ; quarumviusad Mangana, ad
extrahendas € puteisaquas , & ad farinarias quoque mo-
lasagitandasadhibetur,

Porro Tollenonem bellicam Machinam a Celonio
tum forma tum poteftare nihil differre, videreeltapud
veteres Mechanicos, Mcronem Byzantium, & alios,apud
neotericos vero hac de re agunt Danicl Barbarus in Vi-

truuium,&luftus Lipfiusin librum quem de bellicis
machinis ediditelegantiffi-
mum..

Qv AE-
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Qvaestio XXIX. | .
Dubitatar , Cur quands fuper ligno,ant buinfmodi quapiam, 499
portascring homines , idem pondus man equaliser premun:
tur fedille magss cui vicimins fuerit
pondws?
SOIm‘t Ariftoreles;inquiens, lighum effe vcﬁ@m’l"r'
dus vero fulcimencumires quz mouccuris qui poRce”
ricft proximior:moucns veroqui remotior. ﬂ‘l“?q‘::
magis remotus et apondere, hoceft, 4 fulcimento ¥4

mouet, o violentius is premitur qui altera VC&"me

caque breuiori,mouctur.
: Eftolignum AB,pondvs

Cappenfum in E,vicinits €<
n'en';g B quamipfi A o .:“
portitium alcer quidem ¥4
alter vero BG, lm’sinmm
itaquelocum E 3 pender® -
ﬁgl & dcprimi;"r“‘mm%(
dem ferri nequaquamPo_
circa vero pun@um E -
e circacentrum fulcimen
plum ve&em conuerti, Lignum ergo AB vedis*
uens potentia A, pars vedtis 3 potentia ad fulcime®
AE parsciuldem quz i fulcimenco ad rem motam EB, &
ztl:lpmam quanto longiorcﬂ' parsve&isEAipfa EB,e0 "2
u?otcnm quzeftin A,operacurin id quod citinB:f
*es ad proportiones redigarur, erie potentiain As 3 id
:{nod mouctur feu premicurin B,ve pars veis EBad P2*
r‘;\_ EA,fedmaioreft AEipfa EB, ergo maiorem parte
uct:“;pondcris. & plus premicur isquiin E, & quim®
s " A Hxcfere Philofophi eft fententia: Picolomi®
usvero Parlphraﬂcs appolite duos veées in Vmc:n.‘
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gnoconfiderat,alterum AB, alterum BA, inprimo A cft
mouens B, motum in fecundo B,moucns A vero motum.
in quibus ve&ibus femper idem & commune fulcimen-
tum E.Etquoniamin propofito diagrammate breuioreft
pars vedis EB,quaque d mouente ad fulcimentum, parte
illaque ab eodem fulcimento ad rem motam, minus o-
peraturBin A,quam AinB,&idco cam‘ in Bmoucturplus
Eremjwr. contra vero quiamaior elt pars EA ipa paree

B,magis operatur quiin A inipfum B,quam econtra. Ee
fanc confideratio hzc fubrilis cft & ingeniof2, & quz fi
re&eincelligacur,quatenus ad proportioncs & cifedtum
ipfum demonftrandum percinet, a veritate ipfa non ab.
horret, Quicquid tamen fit,Mechanice magis hoc pado

uzftio dilueur. Dicimus enim,pondus quidem vere el-

e pondus,non autem fulcimentum, ve fibi fingebat Ari-
ftoccles:lignum vero ve&tem, duo autem qui pondusfu-
ftinent pro duplici fulcimento haberi, verifque erim ve-
&iscumappenfo pondereinnititur.  Potelt ctiam aleer
corum pro porentia mouente, alcer vero pro fulcimen-
to,& fic viciflim, Eft autem,quomodocunqueres accipia-
tur,pondus inter fulcimentum & potentiam. Quareex
ijs quz demonftrauic G, Vbald. de hoc ve&is generelo-
quens, vtfchaber AE parsad ABveéem totum, itapo-
tentia quzfufltinerin B, ad pondus appenfum in E, &ve
BE ad BA ita potentia qua fultinec in A ad pondus quod
in E.Acminor eft proportio BE,ad BA, quam AEad AB,
quaremagis fuperarur pondusin E i potentia qu in A,
quam i potentiaquxin B, & idco plus ponderis fuftineg
terensin B, quamferensin A.quovf fuerat demonftran-
dum.

Hinccolligimus, pondere in medio ve&teappenfo
ferentes zqualiter fultinere, proprercaquod totius vedis
ad partes ipfas proportio fit cadcm,;gl zqualis. Pal

3 .
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164 Iv Mecuan. ArtsT, Prose.
i -?qrehi'é autem dubitari poteft,anidem plorﬁis.éo‘*‘.'{

dngat,fialterum eorum quifuftinent, fic facura quides

procerionaltervero humilior. I

5 A Sitenimve&is AB,in cuius

‘ \ medio pondus H libere appen”,
fumex C, alter portantivu,“‘gro-

D, .

cetior AD, humilior veroBE 1€
1 5 autém horizoneis planum D E".'
demiteatur i pun&oCad horiZ%",
tem gerpen iculans, i?‘"ﬁx
'AD,BE,zquidiftans CF Tranit;
“ bit autem per ipfius ponder™,

ERG DOfR e - grauicadscenerum H. D087,
wr, nil referre quarenusad pondus fuftinendum P
nie Lvtrum poreances fine ftacura pares velne. Ducature
l& ?l:%ﬂZonﬁzg_qlqmans GB, fecans pcrpﬂld"“:"m-e-ml
et Qoniamigicur AGaquiditans e €1 1
IBincen s> Per4.fextielem.ita Gl ad 1B.Suntes0 O
; un&r cczqualcstlntclligaturitaquepondus H, folut’
ml; ey &_‘PPcn(umcﬂ'clibere ex punéto I, hoceft; €

o vedtiy GB.zqualitcrcrgo diuifom crit Pond‘!‘ g
ter Portanzes,liccraltc'rproccn’or aleer vero featurd P,
milior,quod fueratdemonyandum.” - 2 | . s
o3 aucem pondusita veialligacuim fe VeI
pen“eat, ve&te ex vna parte cleuato, ex altera Yer° de
'P:'C ‘0 » gfﬁl".t.'ltls centrum ad cam partem chgct
v: is flb horizonre ateollitur; & ad eam ipfam P‘""un)

: .'552 ponderead fuﬂincntcmﬁéB?éi‘:ior‘.‘g ai'
o, ﬂli}oehtm-veais AB,cuiusmedium C,po"a""‘cm
t]!li‘l‘brlt%“u',“ CFG, cuius gratitatis cenyrum H gorum

D feprocericr ABhumilior BE, horizoﬂﬁsl’l.“"’l
lan‘slHﬁm““ur percenteum Hhorizonti perpen g
HiRfecans ve@em quidem inl,luiu'iz'cmn'ﬂ":‘"’f:l n; |

n
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numinK. Poft hxcintelligatur pon-
f. dus folurum quidem a/puncto C, ap-
penfum vero expunéto I. Stabicigitur
ex dcfinitione centri grauitatis necfi-
7 tufuomouebitur.  Dicoautem par-
I tem Alipfa 1Befle breuiorem;hoceft,
' pun@umlcadercinter C& A, Sie-
< 3 & imnon cadat, vel cadetin C;autin -
ter C & B, cadarautemfifictipotelt
inC. Ericigitur CHK horizonti perpendiculans,ied ei-
dem perpendicularis AD. Eruncigitur BCK BADanguli
interfe zquales, fedipfi BAD angule z%ualis cft C1H,
quare & BCHipfi CIH zqualisent. Pro ucto igiturla-
terelC uian&uri 1CH erit exterior angulus zqualis inte-
riori exoppolito,quod eftabfurdum. non ergolcadetin
C. Eademautemratione monftrabiturnon cadereinter
CB,caderergointer CA,& ideo minor AlipfalB. Im}uc
vefe habee Blad BAsita potentiain A ad pondusin I, ed
maiorem proportionem habee Blad BA,quam [Aad AB.
Ergo minor potentia requirctur in B quam in A, & anc
pars 1B refpondet potentiz fuftinentiin A,at 1A potentix
uftinenciin B, minor eftaucem Alipfa1B.ergo maior po-
tentiarequinitur in B,quamin A, quod fucrat demon-
ftrandum. D
Hocitem concludetur, (i portantes ftatura quidem
pares fucring,fed per planumambulent horizonu accliue
aut decliuc. Sienimpondus liberependeat, vedkis partiii
roportiononmutabicurs fi aurem libere non pendear,
15 magis laborabitquiinalcenfu praibit, minus vero qui
indelcenfu. :
Hinc quoque Carrucarumratio pcndcz,quz‘dyp‘_x{
ci manubriovnica rota vulgo funcin viu, pro vecteen
| habentur, cuius fulcimentum ad Co;\(u&um'plmi&l’z-
w ; @;
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tz; potentiz vero ad extrenucatem duplicis mal‘;“‘:'{:
Reducicarenimadidem genus vedis, in quopott uﬁw_
ter fulcimentum eft & porentiam. quo igicur minor di-
ric proportio partis vedis qua a centro %"P'-"am adus
plum fulcimencum, ad torum ve&em co facilius pondd
cleuabicur. ¢ i pla-
Curautem difficilimehz peraccliue horizont! gu‘s
num pellancur, duplici fic de cauffa, cum quiz glji‘";; d
centrumadipfum poreantem feu pellentem verglt eds
€0 pars quza fulcimento ad cencrum grauitatis pon el
fitmaior, rum etiam uoniamip{umgrauc contrd
turam furfus pellicur erturque, CTimae
" Quazreread hzc quilpiam poffec , Cur Baiuli £
gna ferentes pondera,curui inccdgnt ? Dixcricautem i
quis:fonderis grauitate cos deprimentisid fieri. Nos am
tem dupliciitem de cauffaid fieri putamus,tum “.quw.
confiderauimus,tum etiam alia,nempe ye grauicatis cwi
trum ipfius ponderis quod futinent, in perpendict
collocent, ne fi exera Ponacur is qui fere a ccn“".cx‘:
fulcimentum pefico, ad €am partem ad quam vergic
atur,& pondere ipfo opprimatur, de-
Eademdecanffa fitquoque vt ij qui magna pon
rafiniftro ferunc humero,in dextram partem incliﬂ‘“‘“::
quiverodextro, contrario modo fe habeant, zquat

nim p ndusco padte, & grauicatis cencrum in |pf3 per-
pendiculari collocarur,

Qr&srio XXX 240,
Cﬁ"ﬂ'ﬂgmacm:frm tibiam ad acurum angulom conffs
"smss G peciors thoraciue fimiliter fiemur, quod w fibh
budqnqnmfwgaepom-nt?
Ahl"hllofbphus, forte id fieri, quod xqualicas fit %
| : MAino quietis caufla, re@tum vero angulum ‘l"‘;‘;
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angulum effe, & ftationem facere ;necaliade cauffa fan-
temipfi terrz effe perpendicularem, &ideo caput & pe-
desin cadem linea habere,fedentem veronon item. Tiic
autema fcflione furreétionem fieri,cum caput &pedesin
vna linea collocantur, quod fane fitcum peéus & crura

acutum cum ipfo femoreangulum faciune.
Efto cnun ftans AB hori-
< zonti IBK perpendicularis, cu.
ius caput A,pedes vero B,fedeat
¢ o modo fitque cius cum capite
Thorax CD, femur DE, crura
EF, fintque CDE, DEF anguli
redti, quibus ica conftitutisnon
417 ® funtin cadem linca capuc C&
s pedes F.Surgereitaque non po-
- 13 | terit fedens , proprerea quod
B : rtes omnes corpotis non fint
rizonti perpendiculares. Ad
hoeautem ve furre@io fiac, necefle eft vefedensreerahae
quidem pedesin H,& pe@ore inclinatoacutum cum fec-
more angulum conftituat GDE, quo cafuficntineadem
re&alinea, eaquehorizonti perpendiculari caputin G,
& pedesin H, ex cuiusfitus natura commoda ﬁlc)x abiplo
fedente furredio. Hzcfere, liceralijs ab eo verbis expli-
cata,ipfius eft Philofophi fententiaiqua licer vera fi,non
tamen ex propri)s, hoc eft,Mechanicis prineipijs eftpeti-

ta.quod quidem nos facere conabimur.

Dicimus autem primo, fcdentemnon ideo quicfce-
re, vefentit Ariftoreles , quod reétus angulus quietis fic
cauffa, fed proprerca quod eius thoracis tum ctiam fee-
morum pondus ab 1pfa fede fultincantur ; crura vero &
pedesideo non laborent,quod partim fufpenfa fine, par-
timyfolo ipfi innitantur. Quare cum corpus totum n{:‘ﬁg ¢
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“feflionem facere voluiffcinde apparet,quod clunes, g

rit,& ceruicalis cuinfdam inftar mollem & facilem.

168 In MecrAN. Ar1sT. PrOBL. ;
fultineat,neca pedibus fuftincatur, fitquies & I_am“_'d"
nis alleuatio.Natura autem ideo commeodam hominibt

bus tota fuperior pars, & grauiornititur, carnofam esc‘d

nosad quzftioncm. "
Efto enim ftans AB, cuius capu®

A Thorax AC, femora CD, crura DBS

~ desvero B, centium vero grauitatisints

® ¥ 4% ploThoraceE. Modo fedeat,fitque

utin F, Thorax FG, femora GH, ¢

c K I,pedes I, grauicatis vero ccntl'““‘;.l‘

: K. Producaturre@a FG in L, fitq®® "~
®a ¥ horizonti perpendicularis. Centrdme

: £0 grauitacis lgfulci:ur pun&oG'hqcr“;

® Lmy PundoL,inquopofteriores pedes '5 :n,

fedis folo harent. efficic autem fe

For TR duos re&os angulos FGH, GHI- Rebus

gftunn}dﬂp})ﬁtis feruatisre&is angulis , non fict furre-

io ,.&ld quidem nonideo quod, v aic Philofo h\"’ﬁ
qualicas & re@itudo angulorum quiecis fic caulld » f

Proprereaquod centro grauitatis exera pedum fuleifies

tum conftituco,non habet centrum ftabilem locum 4%

a&u furre&ionis hxrear,& fulciatur, ynde fic vefi fe!

e
fubteahatur fedes remoro prohibente,(edens ngﬁjsc_o;—

ruat.Modoretrahae quifedeecrura, & pedes ponﬂiln:':;

2 punéto autem M, horizongi erpendicularis €0§2"
N.grucrgo fulcimencum in Ki, ted adhucfurgere”
g:::_:lt.'cemro grauitatisadhuc exeralincam MN, 'q“".
a;l._“dcnmannmcﬂ.con&icuto. Reclinecur au“"‘g:‘
ﬁtque'?rcrlom.ggulnfccmorcacutunnangull{m ‘hoa
1GO, ericigitur grauitatis cencrum vbi Py

{ o

$Ehip ﬁP""Pendiculari NM,fictigicur inde com,m
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furre&lo.proptercac‘uod incadem linea fa&afint, graui-

catiscentrum P,& fulcimentumipfum M. Acutum vero

angulumin furre&ione neceflariumeffeclare patet, non

autem cffeétusipfius cfle cauflam, ve videtur fenfiffe Ari-

ftoteles;nifi dicamus,cauflameile cauflz, fiquidem acut

qui fiuncanguli cencrum & pedes in eadem linea collo-

cant,quicquid tamen {ir,nosideo furrc&ionem ficri dici-

mus, quodimmuutis angulis centrum grauiratis fupra

falcimentum, fulcimento vero fubipfo gravitatis centro

collocetun& hzc cft caulla proxima. Hzenos ad Arifto-

telem. Modoquafdamalias quaftiones ,necinuiles fed
& casnoniniucundasquoque proponemus.

Primumigitur quzrimus, Cur hominum & cxtero-

rum animalium,quz aliquando crecto corporeincedunt,

! pedesnon quidem breues fine & rotundi, fedlongiores

potius,&in inferiorem partem porredti? Item cur magis
ad digitos quamad calcaneum porriganturs

>4 Eftothomo animalue quodpiam ftans

7 AB,cuiuspes CD, pedis pars qux ad digitos

¢ BC.qugvero ad calcancumBD feemoris ver-

© tebra E, centrum vero grauvitatisipfius cor-

T porisF. Primumigituritacucndum eft, ho-

minem & cxtera tere animaliaa Naura fa-

&a efle vead anteriora moueantur, & idco o-

manes fere quod in fenioribus manifelte ap-

paret, adantcriora ex ipfa co is difpofi-

s tionevergant. Iraque dum qui itat hesizon-

ti protfus eft perpendicularis,grauitatis cenerum Finipfa

perpendiculari conflicuitur quz ad mundicentrum & B,

&ideo corporismoles pond}quc fulcicur punéto B. Mo-

dofiucexvereebra E thoracis AE,inclinatio in antcriora, 3
in GE & grauicatiscencrum D dilueturin H,& per Hper-

pendiculaiis demitcatur Hl, non crit ** extra pedis ful-
cimen-
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cimentam BC. Stabic crgoquiitainclinatur,nec corruct:
fiautemadhucpropendeat magis, fiatqueinKE, cgnu!;'ﬁ
grauitais confticutoin M, ducaturper M perpendiculd:
ris ML, quare quoniam linea ML exerapedis fula}nc:“'
tum cadic, orruet quico padoinclinacur necfuftine
cur. Curigicur nacuraanimalibus qug eceéo corpoream:
bulant, pedes in antcriora porreos fecerit , hinc clare
patet. 19 4 ' p g
Hincetiam ceu confe@arium habemus, cur mﬂ;:
nes fi impeliancur,magis ad calumin pofterioraguam i
anteriorafintproni. Necnon etiam cur fimiac, Vrils o
qux cxeera ciulmodi animalia dincius crcéto corpf >
ambulare nequeant, nempe ideo quod corum 00'?"':;
molesvalde inanterionpropendcat. necita commod®
vt ln_unam‘sl cucnit corporibus , pedum 1pforwm balid! ;
neur. : : :
Quzrercitem haud importune poﬂ‘umus,Cﬂf"‘.“
latores non ftent erei, nifi aflidue moucantur? S0t
facilis. grallz ctenim duobus tancum pan s folim ':' :
gunt,nec porrech beneficio,quod amgulantibus “dfnl‘:
vtipoffunt. quamobrem grauitatis cenerum fic €X¢08
cimentam , & ideo coguntur grallatores aﬂid“"‘mﬁb
grauicacis eentro fuldmenzumﬁlpponerc ,quoddum®
cafu prohibeneur, : : g
otcltaucemid quod fulcitur, eripliciter fulcify
peautpundo,autlinea,autfuperficie. 3
- Quod pundo fulcitur,nulla reimpedicnte ad quam
‘;‘S&m‘:m cadere potelt,centrum fiquidem, morusP
cit.
~ Quodlineafulciturad duas tancum partes> calqte

l‘:l:?"“m.'}:ul:mafum. fivillud fuperficics, cofl’“r::
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Efto horizontis pla<

num ABCD, cuiad re«

&os angulos infiftat fu-

: 12 : 2 perficies EFGH, fecun-
7 AT, dum latus FG. Sitautem
/ """ " [ ipfius fupetficicigrauita-
R — e s centrum L A quo ad

herizontis planum per-
pendicularisdemiteacur IK. Cadetautem in lineam FG.
per propof38. vndecimi clem.& anguli IKG IKF rectic-
runt.Iraque fuperficic EFGH circalineam FKG ceu cir-
caaxem mota punétum I peripheriam defcriber LIM, &
fiquidem cadatad parces CD,grauitatis centrum eritvbi
M.Siveroad partes AB,fiet vbi L, Suntautem LKM pii-
&ainre&aLKM,qua quidem communis fe&io cft plani
horizontis,& plani per IKLM,tranfeuntis,
Idem quoque de cot-
ore dicimus in latus col-
ocato. Efto enimcubus
LO, cuius grauitatis cen-
crum R, latus vero quo ful-
citur, NO, Sienimica col-
locetur, veinternafuperfi-
cies LNOQ ad reétos an-
los horizonti fic confti-
tuta, demiffa perpendicu-
laris i pun&o R, cadetin S,inipfalincaNSO. Cadentei-
gitur corpore fiecmotus circalincam NO, centro graui-
watisinterim peripheriam TR V.defcribente.
Hincanimaduertere licer, Cur prouidifimaNagu-
ranulli animantium vnicum dederic pedem, fed aut qua-
ternos, aut {altem binos, & binos quidem ipfos virtute
quaternos, fiquidem in quolibet animantium bipedum
Y 2 pede
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172 * INnMecHAN. Arist. PrOBI. :

pededuo faltem pun&a confiderantur,quibusipfumani-
malfalcirur. '

A Sint enim humani pedis ve:

ftigia A,B,C,D, invtroque igieur

duo punéta confiderangur, A,B,

G, D, illa quidem ad digitos, hze

antemad calcaneum. 1demquo:

que in auium pedibus obferua-

tur, exquibus concludimus, O

b " pedum omnium fulcimentum et
equadruplex. Porro qu;admp‘;
B dia eo quod tota corporis M

. adinferiora verganr,quatuor ™
cimenta,caque diftinéta, & commode ab inuicem
tacademmet Natura praparauit,

Eadem quoquein artificialibus confideramus: S
::inin;3 vasquodpiam ABE, cuius pes vnicus, ifqueror™
us BC, Brauitatis vero centrum D, Q yoniam igite "
pedisipfiusperipheria,infinica punéta intelligantur> dici
quodammodopoteft vas ipfum infinicis fere P““&?’h o
pesvnicus fie faftineriNO2-
nulla autem col’P"‘.‘“?u.
cialia quatuor pe ba sdi,
ftinentur, yemen{z qu% Ve
nonnulla criam cribu$? fo

 tripodes, quinomen abIP P
“\ pedum numero f°wm“6'
Sit enim triangulum 27
cuius centrumgrauitacss
gitlmr autcmb tﬂ'b‘."uf u‘;
autem is 1, K, L, ftabic igieut
&is un':::;b?ls(“n".'mmon ftabic, dudta enim 1K {ipun”

nnitatur, conftituco grauitatis centt‘:
<X
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extrafulcimentum IK, verget cedens verfus partes, L, Si
auteminnitacur pun&is IL,caderad partesK.Siveroipfis
KL,caderad partes LEx quibus apparet, inanimata cor-
pora aut vaico pede plurium virtutemhabente, autfal®
tem tribus aéu,ve [uftineantur,indigere,

Hinc etiam pater,curfcnes,imbccillcs,curui, &pe-
dibus capti,baculi baculorumue fulcimento egeant, ete-
nim cum hidebiles fing,& inanteriorem partem magno-
pere propendeant,ne grauitatis centrum exera fulcimen-
tum hat, baculo vel baculis indigent, quibus centrum i-
pfum fulciarur.

Czterum cur duplici genu ingeniculadi difficile in
cofitu permancant,ea caufla eft,quod auitatis centrum
in thorace conftitutum , duobus genibus fulciatur, eof-
quepremat. qua quidem genua co quod natura aprana-
tanon fint,veluri pedes, a (uﬁincnaam corporis molem
laborant,idque comagis,quod camoffea fint, cucem in-
ter oflium & planiduritiem conftitueam , accidic ar&ari,
&ideo dolorem & moleftiamingenicalacis facere.

Siautem vnico tantum genu quifpiam nicatur, dif-
ficultatem fentictlonge minorem. Triplici enim fulci-

mento €0 cazx ingeniculatus

A B fulcitur. Sicenim ingem'culz-

O O tus ABCDE, cuius grauitatis

centrum F. dextrum veroge-

nu,cuinicitur D, finiftrum ve-

ro,quod clenaturB. Tribus ergo fulcimenusingenicula-

tus vediximus, fuftinecur, CE. Diwidituritaque pondus

in tees partes,& ideo fingalx minus fatigantur. Magis ca-

men laboratpundum D,vepote illud,cuiad perpendicu-
lumF grauntacisccmruminnitimr. -

Viiqueillud q{nnqucumnhi’ccﬂ,Aucs dormicntes

¥nico tantum pede fulciri & quo \('l magismirumefts dor-

3 micntes
l
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micntes pofe,quod veliplis vigilantibus eft difficile.Car
id Naturadocente faciant, cam puto efle cauflam, qu¢
' dum dormiunt, caputfiniltrz alz, ve nacurali calore it
uencun,fupponunt,quapropterad eam partem declinan
tes,veinterim zquilibnum faciant, pedem fubleuant, &
eocafuceu inutilemretrahune atql.u:fu{pcmiunt-'tldd""a
itemalia caufla,nempe ve pedemipfum dormientes
uo calore confoueant. -
uzritur etlam,Curij quiinclinantur, veré quam®
piami folo fuﬂollanrz,al:crum crurium ad antc;ior:; -
everfus manumipfam,quam porrigunt,extendan
0 a E(fo cn[i;m quifpiam QCQ'
A cuius crura BC, BD, grauita®
- centrumE, velicautem %“'PPM
afolotollerequod ficin -“FP".;
pendicularis, qua pcrgﬂ_“’“n
centrum GEH,  Dumigitur?
o anteriora inclinagur,cent™ an‘l’
0 mouct a perpendiculari, 4% 8C
e nu % obremdocence Natura, crus ;
ad centrum ipfum fulcicnd‘::
faltollendam porrigieare oo+ hoc e verE
Huius quoque e : - - , Cur
Suadrapedtdum ek pde e S 10
veant.Cuiusreiverba fecitipfe quoque Philofophus lib.

gﬁ::;‘::l‘::’m inccg.u ¢ap.r2.Nosautemad maiorem ¢
nicis dcmon&rﬂ?m?f hyficis principiys fecic, mee

Sintduz in plano parallelz AB,CD,in quibus 49"
dﬂ;}pe‘.h; Ped.cs E,F,B,D,quorum EF;IDIC’:::):!CS;BD vere
polteriores. jungancur BDEF, eritque EBDF P i
grammumalgerz partelongius, cuius diameeri duwllit[‘;r
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ED, BF, fecantes fefein G, vbi& grauitatis

A € centrum. Matoigicurpefteriori finiftro pe-

3 L de BinK, fianteriorem E, eademtempore

£ . moueretin Litancubusinterim DF, ceu ful-

cimentis,centrum G extra fulcimencafieret

X y adparees BE.Caderctigicurad parces BE. St

autem eodem temporemoucret dextros co-

5o dem pacto centrum extra fulcimenta pofi-

tum caderer ad parees ipfas DF.  Siaurem

moto pede BinK, & eodem tempore Finl,

& DinH,E,in I, centrumeritindiametris HI, KL, hoc

eft,vbi M,fuleum quidemab ipfis pedibus K, L, H,l. Hoc

igitur pa&o eransfereur viciffim cum grauitatis centro fi-

mul eranslacis fulcimentis fefe diametraliter refponden-
tibusiquod vtique demonftrandum fucrac.

- Sanc&bipediaquoquealternatim gradiendo gra-
uitatis centrum eransferunt. Dum enim dexerum cruse-
lewatur,cencrum finiftro fulcitur,& econtra.

Naturaliaifthzcfunt; in artificialibus autem quaeri
pofler, Cur Archite&i, Arciummuros non ad perpendi-
culumcreéos,fed introrfuminclinatos conftituant?

r - Vtique hoc faciunt, veminus
T fint ad ruinam proni. Eftocnim

murus ad interiorem partem ver-
[ gensABCD, Cuius grauitatiscen-
trum E bafis BC crigatur 3 puncto
y B horizonti perpendicularis BF,&
ad cundem i centro grauitatis E
N E * demittacur EM, cum BE iungatur.

Poft hac a punéto BG angulumu

<um linea horizontis BK faciensreéto maiorem. lta?“
murus hoc pa&to conftitutus ad interiorem parcem fuo

ponderevergit,cadere autemnonpotelt, vel quod viuz
ru-
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176 In MecHAN. Ansr.Pn?Dl: 3
,zp,', cui forte hzret, fulciatur, velantiftatis, q'::“"’
ftracesfperones & contra fortes appc!lmt,lm}lm ;
nec in anteriora corruer, quandoquidem ruuum.n s
rus,necelleelt vegrauitatis centrum fecum erahat i dli,cu-
endiculari BF,& demum in eam quz vlera perpen &
aremelt BG,facta nempe circa B,cencirca ccntr;'é‘ één-
uerfione, Moucaturautem & ex femidiametro et 3
tro B portio circuli defcribatur EH, qua fecet Bd ularis
&BFinl; ErquiaEM femidiametro BK perpen "&
ct B,cencrumnon tranfit, erit EMipfa BK, h°°£‘;"; oi
reuior. Abfcindacur ex Bl,ipi EM zqualis LB. Jicen
tur punétum Linfra pun&um Lhoceft,ipfoI,mun roib
tro propius. Necefleigitur ericad hoc ve murus Cl‘_’
centrum grauicatis E facta circa B, conuerfione ’I' remo*
dofieriin Lvedemum transferri poflicin H,.fc.d e
tius et 4 mundi centro ipfis E, L, afcendet .g“m:gﬂ
contrafuinacuram ex Ein I, at hoc eft impoflibile’
fueratdemonftrandum. i " Cur
Exhisijfdem principijs alia foluicar quftio » 2lia
fcilicer Campanaria tugris qux Pifis vificuc, nec non
Bononiz inforo prope Afellorum eureim , quam 4 10 Yo-
olim Carifendorum familia exftrutam, Carilcnd”‘co_
cant, cuius meminic & Danees Poécafummusin(Ua det
maedia. Propendctautemhxcinlams,&iu prope™ lo-
veperpendicularis, quz A fummo inclinacz pareis muod
lum demiuitur,longccadatabipfa,cm' niticur,bafsg
fanemirabile videtur, murosnempe, in ruinam pro
finamnon facere. . ontis
Efto enim turris ABCD, baf fulca BC,h"_“z‘." 20
Planum BCF latera AB, DC, centrum vero grauvicat®® |
tiusmolis E. Propendeacautem ad partes DCex ;?g:
4 rautem confhituraineclligatur ve perpend Zotlr
tisab A,in planum horizontis dcmnl'apctsrl“’um“um
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ceum E exerabafim BC, non cadac,
cadatautemin C. Quoniamigitur
ABCD moles per E grauitaris cen-
crum dividicur,in parces fecatur -
queponderantes, fed & cencramu
grauitatis exera fulcimentum non
cadit,quarenecpars ACD, trahet
partem ABC, nee centrum cxtra
fulgimentum poficum locum pecee
centro mundiviciniorem. Curigicur Carifenda fter,8 -
gregia illa turris campanaria qux Pifis prope fummum
Templum mannoribus praclare exftruéta videtur, licee
ruinam minentur,ftenczeernum, neccadant, ex his'qua
confiderauimus, liquido patct.

T T

wae

B
= F

Qvaestio XXXI-

i facilises mioweatur commotum quam manens, Veluti curyiu
COMIMOLOs CHINEAZILANE , GHam mioweri incipictes?
- S Ho quaritr. ¢

PRoblcma hoceft mere Phyficum;: verumeamen quo-

niam ad localem motum pertinet, de quoiple quoque
Mechanicusagit, Hifce quaftionibus contemplatio hxe
interferitur. Soluitautem Ariftotelesinquicns, id foreaf-
feeade caufla ficri,quod difficillimumgic pondusmoue-
re,quod in contrarium mouctur. Demic enim quippiam
demotoris potentiarefiftent, licer mouensiplo motofic
longe potentiusaeque velocius. necefle enim cileidrar.
dius moweri quod repellicur. Hae verba hicerde capo-
tentia dicta videaneur, qua rem motam in contratian.
partem repellic ; nihilominus illi guogue aptantur qu
rem immobilem A principiomouere conatur. ¢t cnim £e=

fiftencia rei quz a {tacu ad motamtran:fercur ceuquidd
7 cons-
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178 Ix Mecuan.ArisT.Pro®L.
contrariusmotus. Contraaurem acciditilli quirem mo-
tam mouetinipfo motu: eo cnim cafumouensab ipfo
motumagnopereiubatur, coeperatur enim motus moto-
rijiniplam rem motam operanti. Auget autem resmotd
quodammodo mouentis potentiam.quodenim d moue
te pateretur,ex (eipfaagicres qua mouerur. \

A Efto horizontis pla-

num AB, cui moles l‘:'

) = dam infiftat, CD. °h.‘3

b potentia quzdam ’PP;,,
ceturybi E,quamole®

antcriora propellat s ”
eft,verfusB. Primumigicur,quoniam 3 quiezead oty
ficeranficas,refiftic fua quicte corpus graue, P°‘°"uzl:i
pellenti, fuperaca demum refiftentia moles qua moY
ecpit,fercurin F & mouetur, quare potentia Que 3P 4
cipio refiftentiam rei non more fuperauerat, F‘ucndo
remmotam pergens facilius pellic : Dyg cnim A9
dammodoe motores,mouens videlicetipfe, & motus o
resmotamouctur. facilius ergo pelleturex Fin G'Z‘:}:
exDinF,&ex Gin B,quamex Fin G, & comotus
progreflu facilior atque in ipfa velocitace velociors 1%
magisinipfamotione mouetur, i
3 Hincfoluiturea quaftioapud Phyficos d.'ﬁaﬂl”’;m
ur Aempe in mau naturali velocitas vique aVgea" .
:rcmm ibi Naturamouenseft, atque cadcmiﬂr‘*mb'm
remota, vigetigiturafidue,d principio quidem s
pofthzcautem eaquam diximus,de cnu(ﬁqu“"&'fqu?
:!iocms.Mo:us ergo fitin motu, qui mocus com [eMPE*?
me;ote,& motuiplo augeatur,crefcit ex progreiiv in md
ot “:' Certe caullam velocitatis aute cam cfe:94°
s‘ ‘L‘, AMouens rem motamin motu ipfo moucatn
Arbicroninficias ibit,acquirit enim corpus m°“3:‘wg:
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derofitatem quandamaceidentalem, qua cum exmortu
perinde augeatun,ipfummotum faciliorem, coque velo-
tiorem facit. Difpucat hac& Simpliciuslib. 7. Phyfic.c.
11. Ariftotelis de Naturalibros cxponens.

QvarsTiO XXXIL

Duaritur hic,Cur eaque projciuntur,ceffent
alatione?

Ogitidem problcma eftmere Phyficum. Adquodea
pertinent quz d Philofopho tra&antur libro Natu.
calinm 8.8 lib.1. de Ceelo. Tresauremaffert fubdubitan.
do rationes, Anquiaimpellens definit potentia, vel pro-
perrecradtionem, vel propeerrei proicétz inclinationt,

quando eavalentior fuerit quam proijcientis vires?
Quicquid dicat Philofophus, id ytique exploratil-
fimum eft. Proic&aideo amotu ceffare,, proptereaquod
impreflio,cuiusimpetu & vircuce feruncur, non fic proie-
&us quidem nacuralis, fed mere aeddenu!is&viorenu,
atnullum accidentale & violentum quodque, non natu-
raleefbperpetuumeft. Ceffac ergo acci encalis illaim-
reflio, caque paullatim ccffante proiedi motus clan-
guelcit,donee quiecem prorfus adipifcatar. Illud quogue
notamus,quod a multis vidimus non obferuatum,ncmpe
violentum motum violentia prazualente non differre
naturali,& ideo tardiorem effc i principio pofthac, in i-
pfomotu fierivelociorem, remiccente demum paullatim
imprefla violentia,tardiorem,donec impetus,& cum im-
petumotus cuanefcat, & resipfa motaquictem adipifca-
tur. Vnde etiam experientia docemur , iétum ex proicéis
violentius fieri,fi fiac paullo remotior 3 lsrrincipio. & tunc
demum efleinnocentifimum,cumibific, vbi roictum
exmotu pleneacquifito, ummam agepxumex velocita-
2 cm.
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tem.Hinevidemus,vel pucrosiplos, docente Natura cit
auces,velaliud quippiam , parietiallifum frangere cond-
iy paricte moderato aliquo fpatio recedere. Siautem
cosinterroges,curid faciang,relpondebunt, veinde ius
valentius flatarque efficacius. Elegancer exSumplic) ;‘
Alexandri Aphrodifientis dodtrina, qua lucidifiima ¢ft
quzltionem hanc in fua Paraphrafi explicac Picolomi- J
neus,

Qvarstio XXXIIL

Dubitatur,Cur proteéta moweantur , licet imlneﬂﬂn i pmcff(ﬁ'
paretwrivelve verbis Philsfophi viar , Cur quippiam #ow
o Maremfibifertur Lstioners impalfore alroquem
. monconfequente: el

Spluir,inquichs,an videlicer,quoniam primum, lect
“impellens iplead efficicvealterum , nempe prei
ipfumimpellac, illud vero ( hoc cft proicétum) alecsrl
impellac.hoceft, acrem iplum mediumue, quodap e
@orepelletur. Ceffare aurem motum, cum res €0 wn‘;:,
nit, vemotuscidemd proijciente impreflus, nont PO f
ampliusrem proie@am mouere, & itidem rem "Pf“""h 5
remyidelicetnon poflicamplius repellere. .
quandoiplius lati gravicas nutu fuo declinat magis qu:l:
!mpellenusinante ficporentia. Veiqueres perfeats 12
1.ctenim motusimprelfus accidentalis eft,quod Ver©

tioni violentz rcﬁﬂn:principium,na:u:alc. scabiplom?

tpmfcpara_bilc, vincente igitur quod na:uucﬁ»k’“.uﬁ"

Umremictitur quod exaccidenti eft , & indeproiet At t
W ggtes.E{lauzcm &hoc quaqueProblema pure phy ﬁcy_?:
,‘, “Wperiori,de quo immediate cgimus, perquan
% “¥€; quamobrem ex ijfdem prordus Joluitur
f : principiys.

Quak



EXERCITATIONES. 18t
Qv astio XXXIV.

Cuur neane parns multsm,neq, magnd wimis longe proyjci quénnt>
ﬁd;ra;:ﬂiammquudﬁuhjﬂuprm ’fu{m’; aad
cins -uimqui,rqjdt? -

PVlchrc dubitationemdiluininguicns, Anquianccel

feclt quod protjcitur, & impeiiicur contraniticivade
impellitur.Quodautem magnicudine fua nihil cedir, auc
imbecillitace nihil conraniticur , non cfficit proiectioné
nequeimpulfionem.quodenim muleoim pelientis exce-
ditvires;haudquaquam cedic. _Quod vero et multoim.-
becillius,nihil contranititur » & imprefionem non fufci-
pit. Aliam quoqueadiungit rationem, vz licer, Tantum
terriid quod fereur quantum aéris moucrit ad profunda
(hocelt,ad campartem aéris remotiorem, ad quam fer-
tur)erenim proic&umi rincipio dum fereur acrem pel-
lit, non pellicautem finihil mouctur. ~ Accidit igiturve

concludic Philofophus, roictailthaccontrarijs ex cau- |

fisminus mouggi. quodenim valde pﬁtﬁi\l@‘p&ﬂhﬂ mo-
uecimbecillitate fua impediente. quod vero valdema-
gnum cft,ex contraria cauffa nihil mouer, nempe quod
ob magnitudinem fuam nibil moucatur.  Vnde fig pro-
portionem inter proictum & proi:cicntcm:cﬂ‘e inprimis
admotumsneceilariam. Hacecadem prclareiniuaPa.
raphrafi explicat Picolomineus.

Huichos,de proiectis quaftioni;hzc addimus.

Cur proieta co:pora non fibimet iplisfecundum’
partes z%ucgrauia,li fuerintirregulans figurzinipfo mo-
tu,fecundum grauiorcm partem antrorfits inuiolento, &
deorfuminnaturali ferancur; & dum in latione conuer-
tuncur,fonicum edant.

Eftopila ABCD, cuiuscentrum E concinnatacx

difpari materia leus,nempe BCD, & gaui ABD.nonergo
3 ernc
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18 In MecraN. Arist. Pros®L.
ariccentril grauicatis & cen-
crummolis,ficautem grauiea-
tis cencrumF. Defcendat cor
pus prohibente remoto pef
re@am AG. Ecquoniamgr
uiora deorfum tendunt ma-
gis, fid principio motusgra
uior pars fuerit fupra in 1P
defcenfu conucitetur Prids

ic doneciv”
fitcum non feruab ot

erior pars ca quz g0
£ gcorfun!: fiat, vtq"id"c ‘-R:
pilaHIK,cuius centrum et G. pars grauior HIK- Si ;'ut
| ;sm c¢lm1¢:m pila, laterali mertu violenter fcf“"f::
»ad eam quoque partem w2
‘ &oenim I:Ilolitq &upmagnitfx%lmir::m:g :rls’igl‘:» grauiof
gnﬁeﬂnM‘NO iquecunqueigitur func corpof‘““
tuea, veinillisnonficidem molis & grzuimiSc‘“ .
inipfalatione conuertentur, & corum pars grauior 7
trorfusfiet. Sontrus porro in ipfomortucditiea cftcat "7
quodirregulare corpus i principioincipit conuerti
.era. conucrfione dum fertur aérem verberar,&abe®
viciffimreuerberacur, ex quareuerberatione ficcorP® “
rotatio dum fereur , & ipfe fonicus, quem Grzel pole
Rhazumappellant. ;.
3 Ad hanc_quoquc fpeculationem |:u=l’tiﬂ¢5hcm'hpl :
me:'a’ddfuﬁcrﬁc:em'aquz proic&i non ftatim dem¢® .
de;c"‘ai u;]::t vicibusaquzfuperficiemradentes) abes
Efto aquz fuperficies AB,lapis proic&us C;ﬂ"gw’
| aquzfuperficiemin D, &inde rcpﬁlizns in E,moxiteru™®
- “"d‘"""‘d;emin F,&refiliensin G,donecvioléto ™0°
tuceflante demergatur,  Vtique lapis C,proie@us mniﬁ.

—

=
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EXERCITATIONES. 183
nifi medio denfiori, aqua vi-
G £ delicet, repellerecur, pene-
~. v < i
g R LR iy traretper DoinH. Ateo r;ﬁ-
P F ftente, & adhucvigente im-
4 etu , fertur in Eadangulos
ere pares. Dicoautem fere, <
fiquidem maioreft ADC ipfo EDF, proprerea quod vis
non fit cadem,fed minor eaquaz ex D pellitin E. Durante
igiturimpeeu quo pellicurantrorfum, fiuntipf refilicio-
nes,& co ceflante,refilitiones ceflant, & lapisfuapte gra-
uitate demergitur, y
Huc quoque fpedat, Curpila luforia in horizontis
planum proicétaad pares refiliar, angulosnemperectos?
Efto honzonuis planum
< AB, in quod 4 punéto Cper
lineamperpeadicularem CE
cadac projjciaturue pila DE,
cuius grauitatis centrum Fu
Tangic autem sh‘.nnmia pii-
2 &ok. Perpendicularis ergo
A 3 EC,circulum DE per centrii
fecat,hoceft, inpartes zqua- -
a les & zqueponderantes, fed
dum pila cadic projjcituruc, >

agitin planum horizontis, vbi E, &in codem punétore.
petitur,quare cum cadens & agens dividaturin parresz-
uales & xqueponderantes & item repatiens & refiliens
inidacuritemin partes zquales & zqueponderantes,ica
refilicrepatiendo,vti egeratin cadendo,hoc eft,ad angu-
los paresiquod fucgardemonftrandum. Modo fit plani
aliquod itaad horizonteminclinatum, vt GH, & inillud
cadat proyjciaturuc cadem pila. Dico eamab codemin-
«clinaco plano ad paresangulosrefilire,non tamen rcgof-
ti-

“ — ]
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184 In Mecuaw. Arist. Probr. :

Vieique pilacadens, planum nontangetin E. cflecenim

GH,vbiAB, Tangacautemin I, & a centro F ad contin®

gentiz pundtumI,re@a ducatur F1. Eritigicur FI (prop:

18.1ibg.elem.)ipli GH rl:mo pc?cndiculms. Ducatur
¢

item perl,ipfi EC,parallela IK, fecans pilz circumferen®
taminK.  Agicergo &repaciturpilain punéto Inon®
qualiterinzquales.ctenim func pacees KDLEL, & 1K €0
quod IK fecet circulum non per centrum  repeiliturerg®
in rc‘faticndo nonzqualiter,fed iuxca inaqualicatem €3°
rundem partium.  Ducaturautem reéa in circulo
qualisipfi IK.Ericigicur LELxqualis 1k, & tota KD_U"
qualistoti IKDL, Veigituractio eft per defcenfum e
re&tam Kbica eft repalio per afcenfium ex 1L, Dicoaute™
angulos KIH, LIG effe zquales & fingulosreéo minores
Connedtantuc FL,FK.Quoniam igitur IK porcio#quali
elt portioni IEL,& reda Ll zqualis recte IK, & LF 2992
lisipfi Fx, & FI communis, triapguium LEL, zquale 2
teiangulo IF x.({étimrc&angulu'sr L ¢qualis angulo FIX»
fcd - lF) HIF re ifunb Cfgo rcﬁdhl LlGn Kll{zquale’
funcinter (e comparati, & reto minoress quod fuerat &
ﬁcndc‘;\dum. @
. Hinccolligimus,quo magis planum ab xquidiffa®
tia horizontis recell'cri?.eo pilagm npn co pToic&ﬂn in par-
tesinzqualiores dinidi & ad minores iphi plano angulos
re(il‘u-e. Nihil autemretert,yerum planum,in que pite
cadic,ad horizontem fitinclinacum,vel codem horizo8%
zquediftante pilanonadperpendiculas, fed iuxtaalid®
angulum n illud proijciacur. Hrclane ica ex demonft®”
toncficrioftenduncur. Veruntamen quoniam prot
PHamacerialiselt, & ideonec xqualis, ncqu“l"?nd?
i’;"“ & fisa grauitaterefiftens,non ad pares ex amulii rel
tangulos,fed minores aliquantulum in refilition¢ » ¥¢*

migcente nimirum viiniplarcactione. Ec fancfierino?
Potcnl




251

= o - !l ™ - Ty
EXERCITATIONES. 185

poteft , pilam a plano refilicntem eo peruenire vnde &
principio difcefierat; Id enim fi daretur, xterna quoque
pilzipfius darceurrefilitio, & paullatim vi & impeture-
mittente per paruainteruallamotus effet, donecres qua
mouebatur,omnino quiefcat.

Qvastio XXXV.

Querit hoc vltimo Problemate Arifloreles,Cur ea quRIn Vorti-
cofis feruntar aquis,ad medinm randem agan-
turomnial

Ribus rtionibus folui;quarum primaeft: Quicquid

A fereur,magnitudinem habet, cutus extrema induo-
busfuntcircu'is,hoc in minori,illudin maiori. Etquo-
niammaiorvelocior eft,magnitudo media, non xquali-
ter ferrur,‘ed d maiori quidem pellitur, d minori verore-
trahitur,ynde transucrius fitmagnitudinis motus , & 1pfa
ma‘fmmdo ad inreriorem propellitur circulum, iraque
codem padto, & maioriin minorem propulfa in cencrum.
cancum fertur, & ibi quiefcic. : :
Eftovortex AB,cuius cen-
teum C, magnitudo que fer-

tur AD, maior circulus AFB,

minor DHEG. Velocitasigi-

tur in A maior cft velocitate

quz in D, magnitudinis crgo

extremum A, velocius rapitur

in Aquam eiufdem exeremum

infenus Dan D. Velocitas igi-

*turmaioriscirculi pellic Aver-

“fus F.tarditas verominoris cit-

culiDretrahitad partes G. conuertituritaque magnitu-
dointerpellentem & retrahentem circulum, donec ex-
Aa tremi-
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tremicas A incirculo minori fueritybi H, D vero vbil, &
itadeinceps eademratione vbi KL, donec paullatim fe-
raturin centrum C,facto nempe a maiori in minorem cir-
culumeranficu,

Secunda ratioira haber, quia quod fercur, fimili fe
habetmodoad omnes circulos proprer cencrum; hoc cft
in quouis circulo,qui circa idem centrum fereur. Omnes
autem circulimouentur, centrum vero ftat, neceflce
motu tandem id quod moueturad quictis locum,hocefts
Incentrumipfum peruenire.

Tertia,quoniam circulorum,qui in vorticibus fiunt
velocitas,& ideoimperus non eft xqualis, fed femper X
terioreftinteriore velocior & violen tior, AEqualis aurem

perin mota magnitudine, grauitas , diuerfimode €
habetad circulos, 3 quibus mouctur, & idco modo -
citur,modovincit:vincitur autema velocioribus circuli$
vugc!nnmp tardiores. Itaque quoniam fua gﬂ\u““cre.
€ns, maioris circuli motum prorfus non (equitur> #
tardiorem reijcitur, hoeeft, interiorem , & fic deincep®
oncctandem centrum ipfumnancifeatur,in quonceitis
PCfim,ne‘ffuPerataquicfcit. i
z {unt rationes,licet obfcurif; ofitz, 94,
bus,vediximus, veicur Ariftoteles. “un:; E’::g illz quidés
attamen l\andqua?uam vlero admicrendz.
~ Primocnim falfum videtur, quodaferic, vortlces
circulosefie, & circaidem centrum fieri atque rorari- pi
f®enim potius funt, quz ab extcriori parte remotiored’
Incipientes fpiraliter circumuolucz, nf?ntimlm cande
partem, qux media eft & centri vices gerit, deucniunt
3" Veritace cognita, omnis prorfus difficulcas tollitu®
UM €nim ea qua feruncur, ab aqua ferantur, aquaver?

feraturpiralicer, caqueque fpiraliter ferxi, eft ﬂ‘:i ;
u
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rium. Hzcautem clariora erunc fi quo pa&to vortices
ﬁnnt,qui(‘iam confideraueri.
Efto fluminis cuiufpiam curua
cademque profunda ripa ABCD.
Aquz vero moles rapida EFDC,
quz quidem co quod maFno impe-
tudeferarurin C, ripz ipliusnacurd
fequens turbinatim circumuoluitur,
cgrefla autem extralocum feuripam
Brotationis principium {ecundans,
in feipfam {piraliter contorquetur,
& verticemu efficit GHFIK, cuius
quidem centrum eft vbi K.
Aliaquoquedecaufla, ex uiefcente nimirum, &
motaaqua fiuncipirz vorticesuc. Efto enim Auminisripa
o ABC, finum efficiens, quiaquamex
ripz ipfius obic&u contincat quic-
feencem, Curfus vero Auminis liber&e
re&us,ficinterlineas AC,DE. Iraque
dumaqua AC rapide fercurad parees
A, quicfcentem ABC inxea lincam.
CAlateraliterprepellit, & eiusqui-
dem partem quam tangit, fecumra- ;
pitputa exFin G. Delacaigituraqua
s & currence ex F verfus G quielcens
- lateraliter eidem fefe aliqualiter op-
ponit,& currentemrepellitex Gin H. Cacproitaq; fpirali
motuaqua circumuoluitur fecundum lincam GHK, do-
necperueniatad cenerum Lybi circumuolutx aquz par- -1
tes {efeinuicem tangune. Porro vorticesifti fpirzuc,quod ‘
nosperPadum, Abduam, & magna fluminanauigantes -
| obferuavimus,non eodem permanentloco, fed rapientis
| aqua motum fecundantes , paullatim in currentemaqui
| Aa 2 delaci -
;
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delatienanefcunt, fiunt eciam cinfcemodivortices n;z
tis quidem valde formidabiles ctiam inmari, dequ!
Poétalibro Ancidos primo. .
<e~ aftillam ter fluétus sbidem
Torquet agenscircum,C-rapidus vorat equore W”xbus

- Sed &idemquoquedevorticibus,quiin flumint

fiuntlibro 7.

< == buncinter fluuio Tiberinms smen?
| Vorticibus rapidss, & multa flanus arena
| Inmare prorumpit. :
Fiune autc_mpm mafi partim occultis de caaffis, P“"m
etiamex violentia aquarum fibi inuicem obunammﬂ‘u‘
Eitxau‘onc. Sed nos hifce explicatiscommodead €34
ixerat Ariftoteles,reuertemur. i
Dicimusigitur, primam ciusrationem ha“fim’g‘;
videri ponderis, fiquidemnon per circulos actu diftin
aqua circumfertun,fed ipfamet fuamole rota fimtk oL
< A Efto cnim vortex _AB’ &
ius centrum C, femidiam® a-
CA,fiataurem rocatio
qux CA ad parges D, 10 00
» autemAC,ﬁl: corpuﬂh:l"? AE
quz rotatione circuml

inter circulos maiorem AIZ'B“’
i “ minorem EFG. velociusattt ¢
3 5 mouctur ADB,ipfo EFGs alﬁ

ergo fertur pars fuperiof P

‘ 3 ) corporis vb1 A, quam it

i vbiE, AcidnecA repellir,necpg retraIn‘r,(i<§ndcmco .
i tempore quo A permeauiccirculis A DB,codem & E

! currit Cicculum EFG. Itag; A reucrfoin A & E, pun

| reucilumeritin E, nulla facta corporis E quoad 5“““’_’

. mutauonequod voluit Ariftoteles. Ad
|
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Adfecundam verodicimus, non ideo quod omnes
circuli zqualiter circa cencrum ferantur, nifialiaquapid
extranca visinterceflerit, quz ca ab execrioribuscirculis
pellens agatinmedium,

A Tertia quoque ratio la-

borarc videtur.

S ~ Efto cnim vortex AB,
cuius centrum C, fit augem
corpus aliquod E, cuius na-

= turaapraficrotationialiqua-
tenus refiftere. Quoniami-

5 / gicur cius refiftentia aliqua-

tulum ab aqua rapiente fu-

peraturiniplarotationc,par-

.3 timaqugimpetum fequetur,

partim fuapte natura rerardabitur.  Quamobremaqua

?uz eltin A, translatain H, corpusipfumnon ericin H,

edin G. Tardiusigicurcorpus quamaquaipla, rotatio-

nem complebit, non tamen propterea, nifi alia quapiam
adfic caufla, ferceurinmedium.

Caterum horumvorticum effe&um & cauffamob-
feruare licet, fi vafe quopiam aqua pleno aquam ipfam
baculomanuue circulariteragitauerimus, fict enim vor-
tex, & (i quippiam quod leue lit, inaquam motam proie-
cerimus,ea quam diximus de cauffain motumipfum, hoc
cit,vorzicis (pirzue,cenceum feretur.

Hzcnos,vevera proponimus, & foreafle decipimur.
Certe Philofopho tantz au&oritatis contradicere, ma-
goz videturaudaciz,aut potius infaniz. Quicquid ta-

menfit,pro pulcherrimaveritate laborafle, 4 parte
aliqua laudis non fuericprorfus, ve :
arbitror,alicnum.

Az APPEN-

255
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' APPEND IX.

MOdum inueniendarum duarum mediarum propor
vonalium non tantum veilem effe, fed prorfasnecct
farium,illinorunt, quiin Mechanicis difciplinis velpard
fucrint verfati.Nulla enim alia ratio eft,qua corporeg ma-
. gitudines feruata figara & fimilitudine augeri prope™
tonalicerimminuiuce poffine. Quamobrem lﬁ“"?d.t"
inhisinuenicndis tum veeufifimo tum eriam inferiot .".
' uo,clariffimiVid magnoperelaborauerine. Plate crenims
| Eudoxus (cuius modum repudiauicEutocius) Heront m;
lexandrinus , Philon Byzantius, Apollonius, clariff
Geometrx, Diocles, Pappus, Sporus , Menzchmus»
chytas Tarentinus,Platoni zqualts: Eratofthenes, &'
comedes ad has inucnicndas varias rationesexcogitars®
quorumomnium modos, & inftrumenta , demonftratio”
nefg; diligentiffime collegit,& inillos Cmentatios €01°
iccitidemmer Eutocius,quosclegantifimosin Archime-
® dis!lbros de Sphra & Cylindrofcripfie.Nos autemijso-
mnibusaccurate perfpedtis,& diligentiflime ponder e
inucnimus cos fere omnes tentando negotium abfoluc-
re,quod fanelaboriofum valde eft &operanabusp o
leftum. Iraquecum modum praximue inueni emuseX
quaisquioperatur cutiffime & facillime adquzﬁl“'?r”
medias manuducitur,huncpulchcnimz hutus fac“lf’ i
ftudiofisinuiderenefariumiudicautmus.Quod fi quifp
dixerit, Balliftarum,Cata ultarum, Scorpionum> =
terarum eiufcemodi Machinarum vium, olim ’I’“d =
defiyfTe,& ideoProblema hoc videri fuperuacancum ™
{pondemus,nulla alia ratione zneorum cormentord™ P
lasaugeriimminuiue feruaca ponderis ratione pofle, 10
Rumecraque effie,quz ve rice perficiantur, hxc penitusin®

digencfpeculatione.  Nos rem Mechanicis v‘ﬂc‘?‘;"i;

_—A
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chanicis noftris Exercitationibus anne&ere , haud im-
portunum iudicauimus.  Sed tempus eft, vehisbreuicer
prafatis,ad remipfam explicandi commodeaccedamus.

Datis dusbus proportionalibus prima, & quarss duas inser ess
Iedias in COTInNA propovIione inuenire.
ESto primadatarum AB,quartaBC,inter quas fecundi
& tertiam oportetinucnire.gDucatur reéta DE, cuid
Pun&o F,vecunquefumpro, pxndimlaris demittatur
G,Tumab F verfus D duplicetur quarta BC,fique FH,
deinde ab H ipfi FG parallela demireatur Hl, &abHF
ablcindatur HK, ipfius BC quartz medictati xqualis.
Pofthzc punéto K fpatio autem medietati, prima data-
rum zquali, in linea HI notetur punéum L, & ipfi HL
fiaczqualis FM, & K M iungacur. Hisita conftitutis pare-
warleorfum fcheda regulaue quapiam NO, in cuius late-
i‘:ﬁalc(cl,f'?rmr op, zl:ualis medictati primz datarumfeu
umre latusapreturpunéto L, extremum
nroO.&lm-E:lucperM,vafulﬁ,ﬁunqm
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191 Ix Mecn AN, ArisT, ProsL. do-
interim regulz latere ON amoro a punoL, idque vbi
necpun&um P,obuians incidatinlincam KM’_P"'? .
extremumvero O inueniatusin R, notatoigicur m“--
nca EK punéo R habebitur,quod quarebatur. Erun
gitur AB prima,RK (ccunda, QL rertia,BC quartd-
Hzc praxisijfdem principijs demonftratur, g4t
fuam ex Conchoide oftendit Nicomedes. Conficitite
inftrumencam,ex quo deferibic Conchoidé,ex quapo
eaduasmedias venatur. " Nos autem nec mﬂrumm: 3
conftruimus necConchoidem defcribimus,& duaby el
relineis remabfoluimus , venemo ferenon di““"t}o’ .
ftud quod docemus , i Nicomedeapraxieffepror®
licnum. . cdes
Scdnos, veeius, quamoﬂcndimus,opcranon;’o"
monftcatio habeatur;ipfius Nicomedis ex Papp! li :l
propof.s. defumptam inmedio afferemus, quipped re-
ca quamin {uisin Archimedem commentary®
fere Eutocius,ficlucidior. izill
Dauis duabus reis lineis CD, DA; duz medi
continua proportione hoc modo aflumunsur. g
~ Compleatur ABCD parallclogrammum, 8‘,“2,.
iplarum AB, BC, bifariam (eceturin pungtis L, E,iun ipli
que LD producatur;& occurrat produétz CB, in G’gur.
vero BC ad re&os angulos ducatur EF, & CF iung? lle-
qua fitxqualis AL lungarurpratcrea FG &ipfi P’SGF,
lafic CH, eritque angulus KCH,, zqualis angulo ™ =
Tuma dato pun&e F ducatur FH x»qug faciac xH z.gcm
lemipfi ALvel CF. Hocenim perlineam Concho cur
fieri poffe ofteMdir Nicomedes,& iunéta x D produetis
Occurratqueipfi BA,pmdu&zin né&to M. Dico Ve B
4d CxitaCx ad MA & MA ad AD, Quoniam cnim B
bifariam fe@a eft inE,&ipfiadijcicar Cx. Rc&mg'; %
X C per 6.fecundi:vna cum quadrato ex CE, 943 irﬂ'
qua
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q,u‘adnt::xlgpc" AnisT.PRosL. ExsrciT:
qualeelt quadn;‘?:: E“l'_.“ quidem quadratum exAli_t-._
qualis,crgo reliquum A poréuur cnim AL, ipfi o
quoBkC, Vrigicur MBad re@angulum zqualecht
ad Bk, itraDCad Ck ad Bk,ita Ck ad MA. Sed ¥t
MA veautem MD ad i’f*'anC ad Ck, ita cft
prima,ad Ck fecundam 3ltac A,ad AD. Ergo vel 4
&MArcrtiaad AD , ita Ck fecunda ad MA cert?
- dum.HzcPappus. ‘l“-‘:i:am, quod fuerat demonltrat
QL Cﬂ'cccrtialg ca%‘-) autem in noftea Praxidizin®™
eft, ficzqualisi i Lh;?;:,ﬂa quod LR vein prime s,
"‘Pﬁfri.quui e de ind figurz, in demon ratio- §
fes,reliqua QL n‘mz':;"’"’ QR & LA ,quz(untzq“z‘
; gurz,hoceft,i ‘f Pt il gurx zqualisclt AM fccundz®’
maﬁgnrldicciamm A’g°99rnonah:5m5imr, veinp!
BC q;g:;a_ »AB prima, kR [ccunda,QL certids
tdesigic R
ftratione (QUEI(:,:;: :gﬂllcgl.s , nosex Nicomedis dcmj
fe, &abfque ConChois,ra-x inpertiner) fuperfluare’
cciflesidquenon :cmﬂr umento lincauerem iphm
dicntCS,& qmﬁntm(cs) Vtah) ’ (C.dp
tami manuductos quaii-
mucﬁlgaﬂ.c'

N ; e
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Typographus beneuolo Le&ori.
Amice leltor antequam adlilvi leltionem adw et quefs errara corrige,
Pag.2.L4 ciflimal.ciflime.lin.s.lineard I-planorum. L1,
Tedericusl.Federicus. L
.41 23 fecetur fererur, Lag. violcmiavio_lcntiz. 1.28.
DCD.per CD.lin.penule.Natura & Violentia.
p-7:l-20.qux qua.l. 25 fparfum fpartum, ;
p-8.lin.2. mouentel. manente. lin. 11. circumlatione. 1,
22.Moto mota,
p-9-lin. 2. circumlatione. 1. 6. vacual. vnica, L1z, defid,
confid.lin.vle.B 1.D,
p-to L.7.notionemotione.
p-rl..& 2 femota leruata.in fig. infra D redintegra G.
5 p-12.l.25. circiilata.L26. egreflalin.z9. AD,l. AB,in fig.
melius exprimeliteras,B.T.X.M.Q.S F.
p-13.Las. rztereprofert.
p16.vicdumeum.
p-17-Las. 18,1,

p-13.in fig.infra P repone Q.& inferius, ad finiftram,G.

P19 L8 HDH LH Q.l.20.CH L.CA LvILFI G

p-2o.l.2r.gracilisl.gravitatis.in fig.centroapponeC.

P-24.L13.DLE LDCE,

P-25-h2.quadi quidé.l 11 aduere.cBuere, l-23.ad cétra,

p.za.l.u.teﬁdutcﬁduum,l.;x,quam quarum.in fig.in-
fraBpone G.&inter H& G pone M.

it
P-27.1.13.propolitio proportio.L 10, detinent . definéti-
bus.ina.figinfraBponeD.

P-28.L.14. imagunculz, in fig. redincegraB, & infraap-
poncE,

p-29.L.6.HBEI,HBLin & dinter H& Ereftaura G,
P 3tL8.them.fchem. )21 habet traber,

p32l14.mouéeur Lmoueatur.L15.pofitam,in fig.fupra
BponeG.

P-34L1 ICHLICA.L 22 veltes vedis, -
Ce P-35.
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p-351nfig.perfice lgneam AD.
.36.1.3.hypomochlio. i ne’
;. ;s.in’.frz R(;n quadrangulo fig.pone D. & infraF.po
H&infraGponeK. :
39.L.5.HC L. AC, ; ?
P.?z.l.s;BA,l.B fiat A. L.13.maxime im;l.malfmc""‘ct
in fig.fupra D pone G,& in angulo pone B. ar
' pﬂ.;.ii’n ﬁg.?nfm E,pone G,& fupra A,D.& fuprakh]
P-45.l.25.ficl.fic.
.46.1.27.inL.vi. {a-
l;. 47.I.7.7alnuml. alucd.infig.fupra Bappone A, a:un ‘
praD,C. & ex A vrcentro ducatur anaui nsaL
' CD,portio circuli punétata,ciqs apponantur M |
| P-49.infig.2.adinem linex BC appone A, & in cob”
duc lineam oblique HI fuperion l?arallchh}- &di G.
curfulinearum ex A.C.B.appone F.& in eariime

Pstinfig.vbi H & A fefecantpone D.
Ps2l2oiipfilad.\viracLAC.

P§3-"14.adhoceftl.ad pddus,hoceft,in ﬁg—"mvw
raforcipis pone A.in 2.fig.exIfacE.
P-s4-l.r.uburrz]. aburrz. facH.
p-ss-infig.ad finift linez re@z pone G.&exN EF
P-56.infig.infraB pductz linez apponc C, & infd ™
P-57-infig.centro pone C.& in contadtu, B.
‘ p-6o.inrfig.adrettz dexcram poneC.
i p-6rl23. HILEL : F.infr3
z p-62.infig.ad iniftra DponeB.dele D & pone -
, Kpone C.dele F&pone D.ad finiftram G pone &- amd
' Pag:63.].17.fecundam per lineam.|. feciidum lin€

TR T ey

TF

§.perpendiculan.in fig. perfice re@tam BK. ra

‘; P-64.infig.angulo rcslzt’fun B.& infra C pone F'&ﬁl?

4 incirculo pone I fuperius excra circulum refticuc lade
P-65-13.col&.1.22 FBC FBG. I.x;.mi’m‘wm'n'c ;

! litcram lineam. in fig.pro Npone H& inter B& Ep 09,66.
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$.661.30.EG L. EQ mﬁg proHfacN &ioxtaOpro?
facP &iuxta S Ee
67.).22.D
p-68.116. clrculo.m ﬁg. infraE reponc F.
.69.1.n.&parallelil. para\lelq.dclc&.m 2. ﬁ& Sfuprema
lineareftituc A.F.D.in mﬁma E.C. In;.fig ficreftitue
literas,in fupremaredae.S Yt aulomﬁ'nd lineam curud
o-Au_;_nz.te&a Qe ZY.X 8.3« R.ininfima curua,
Lz
-fp 70.l.13.erlaV 150, DELDC.infig.ad coni bafinpo-
ne ('upenus,A,mfra.E,infent .adverticem coniC, infi-
neredtz,l.
pulaA AEBF.
P 7; mﬁ adﬁmftnmaoncn &rerﬁcecumam AD.
13 FEG.L4.&1.GF.1 G,F.Lg.graui’® l.glamtans.
.20 LKl LK.infig. mtraBponeC,fume.G infraD,F.
& inferius;Linter L& A pone M& produc lincaKO qus
ad diametrum CA.
77.infig.fapraF pone A.in centro,C.iuxtaB rc&aun
H.(nccntto,l( infra ,Cpone E.& fupra K, L. & per fice

cas.
p-78.infig.perfice diametros.
p-79-1:17.DLLD,1.L15.centrd.
pSul7. FL,LF,L, 1.9.axis rotz Laxis G, otz 20.locit
1lorum.in fig.1.ad centrum pone D,& fupra,C.
p-82.L.16.0bliquum.l.23. AB;l. A;B, L.26.F pondercLF,
ponden 1.28.831.8.Ls.
p-83:Lifecerurl. feretnrl 2.&18.15L.15.
z-&yl.u-BG B,G.L14.CH G,H. L15.ACFH AC,FH.
2d dextram A pone B.ad dextram F, G. & infra G,1
mterH&Alpuﬁoq .ﬁ;pnOponcK,lnxc:F&HyonM
p-85.infig.fupra Cponc A
86 1.16. ﬁt rinﬁg 1.ex CfacG.infraladde A. ﬁlsra
Dﬂﬁﬁco.kp.nip erfice H. hﬁaEp«ﬁw F. &1

p:87.
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7

.G.
p-87.1.6.maiormai”.1.16.CD C,D, L. '7E¥?H(E;£m-
H.in fig.r.fupra N reftaura K& fuperius,L.in ;nt-r:'a 0.
fraCadde A.In z.fig.perfice circellum & inc v
p.ss.paﬂimmalcintcrpundum-l-lj-QR-Q Z
p-89.1.17.CH CA.
P-99.L26.{erofulam (crofulam. ;
P91l.29.&30.DE iplis FG . D,E,ipfis F,G, SIKLLK
p92liz20.21.AB,L A.B.Il.u).rcﬂxmaturl.z .
-93:L.10.litcerales liceorales. eD
:;’S figuram inuerce, & in medio reftaura D.ant
pone A.poft D,B.iuxea B ad curuam addeC.
p:96.an2.fig.exlfacF.in 4.ﬁg.mcd|oad_dcﬁQad‘“u§
P-97:1.10. QS.L.QP,1.25 25. AB 1. A, B,in g
pone Buinferius C.in 1.fig.uxea Dpeifice E. feant: 119
p~98.lin.t;.l6.cautcrijs.bifcam.cantcn;s. bi 2

- 2 vis contrl
meral.ag.C %muitaﬁs cenceum F. C, grauicatis cen
F99.L14.KL,1 K,L,

P-100. figu a non quadrar,
fcd hzc ,-23. CADB ApDB,

P-1erla; ¢ torumibid. KL, 1
quaxumK,LJ‘.x;.MH MA L. "
AHBI AH,BLL2g 31 EF E,F,

P10z Ls.corporum 1.6.GH :
ibid EF GA,E,F,1.o.EH FA |.
u.26.AB 4,8, 118, 23, & fe

4g-pro cauter.lege canter,
& gP.PIO;.l.4.7.AB-A,BJ-IO.PE‘ : |
debitpandabic),2 4. EF E,F,in
figiinter BA ponc E, mu;;AC 4

neF.& infra EG pone H. jcde-
i lwp.lo.;,l.l;.DE D?.é.l.x.;.DH DA 1.18. BC B-ci"g;e :
5 ¢ guxaquamcxpag.lys.hucuan;_fer»ﬁqiﬂ“‘og cCad
' p-r05.lins.cum tum. in fig. ad finid. Llincx p R facK-

excram D.& infra, B fup:a G ex R F, infra cx win

P

s o

= v.f-- 7 R

_
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ainferius pone E. infra A pone L.exD demitte perpen-
dicularem verfus M.

p-106.L24.ED,E "
p107.1.20.tertiumverticél 1. EFLE,F,133.HKL. NK.
1081 1HLINL4.CHinNL.CAinHL7.ANL.AHL
13.HG L. N,G,in fig.dextro pro X fac Y. ;
g.log.ﬁﬂ.;.BH,ibid.OP. A,O,P.15. QRS QR.S.18.
Q5.ibid.OH, Q,S. OA,L.19.NG ND.

p-110.in fig.dexcro,infraH pone M, fupra,perfice L. iu-
xta H dextrorsi perfice Q.in ACPOM D.infraBponeC.

p-1rinfig.ex Cfac G &ex G,C.

a1zl HinF, AinF 1.28.8T.S, T, Lvle. QR QIRM

i QIR M, ibid.in fig.iuxta Fad angulum pone S,inter

& SponcA.cxR&G produclincas veconeurrant & ad
concurfumpone T & fupra R pone X.inareu GRN per-
fice N. & fupra N pone M. intra K & N perfice Z &infe-
rius pone E, & fuperius D.fupraK pone L.

p-113.1.3.QR Q,R,\.13. & alibi,aperitione apertionelin.
arinH ABLin H,AB L.29.risre.in fig.ad dexeram 1facP,
exD facB.inter F& R pone C.inter N & E, facD.1uxta
Mreftaura Hinter H& R fac G, :

p-114.1.7.maiorum murorum1.14.8G B,G,l.17. DE in-
cumbisl.D,E,incumbas.25.cum cum. in fig. produc DK
ad B,ibig;adde C.fic& EL.ad G ibig;addc F.

{.us.l. 15.poft EHF,adde, GIF,1.27.EG E,G, 1.28. HI
H,Linfig.ad Gnift. N. pone A.vicerius P. infra A, fac B, fu-
pra O perfice G.ad finiftram O pone L

p-16.laz.deleiM,vel fctibegBM.in fig.r.dextro delel.

p:119.Li6.vitro introl.31.ad Lnd.in fig. mfra A fac B. in-
fraF,G.infra E,D.infra H;I.fupra Fperfice C. -

p-1zo.infig.fupra N facL.fupra Oex Gfac P.

p-121. )23 fignistignis. .

praz.lizSifili6.AB A.B‘,inﬁF.fupedus addeE..

p-123.10 fig. linea fupeniore ad finiftram adde A, 2d fu-

Cec 3 petiorem
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‘periorem 2.circulum adde Q & P.ad v.inferiorem . infra
2.H.

| p-124.1.26.BCL B, C.1. 0. D,J.B,in 1.fig.fic pone lite-
\ ras,A.B.C.in z.ﬁc.g.‘cl:".E.
.125.1.24.BCL.B,C. T
| l‘:.l.‘.7.l.|:.cubiculoruml.orbiculorﬁl.&S-H‘l'N'mﬁ"
h infra A pone C.& numeros corrige ex texeu. s
p:128.1.8.cexeus Lfexeus . 0. igicur connaca Ligitur
cundum connatam. e
p129.1.10.DEL D,E,L.15.G fex]. G,(ed |. 22.dimitte
‘tur.in figura reftauraliceras A.B.F.G.
P-oinfig.exeer.circuloadde H& G.
p-ir.penult. EGLE,G. .
p-132. .lhABl.A.B,
-133.infig reponec A.E.F.
ﬁu-‘.l.c.ilil&as.in fig.iuxea H przpone A.iuxta EC
p.x;;.l‘.';,eum L.eum. K
P-138.Vbiqueex F fac E, &in f raad nucemadde X
A:25.BELB,E,1.25.ponderis, A |.» fulcimentum,BE*
P-139.1.3.2pertionem, 46
. K.uo.m hg.perficerhombilagera &parallclas&’
ni ram,ap%%nle ‘f‘uglfci: EB.G aDLAC
Jd41.l0. <AuD.LareritigicurinE. L 21,
BPD.!.;I.BJ-B: i

p-142.1.6.in¢qualial.ingqualia.l.;. AB1.A,B,l.17-0%"
dor l.munor.

P-143:10 2.fig.reftaura perpendicularem A C.
P-144.l.2inon . non,
P-146.1.4.confideraffe.

P-147.0fg.infraH pone C.fupraMex G facP-

P. l'48,l.8. U’Elbld- ll- D,I;E, p,l,l,",hocmmm l.ho“
«elt,minoris, i

P-150.126. velkes reftes. in fig.ad dexeram C addeF:

P-15t.L16. tormenta Ltomental.24.cxerud l.exw; 152
"

~
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.ag2in fi fuperiusaddeA.C>
%.1;;.!.;. JH,K,CE.
p.x;4.l.r.fdndendnml.lo.azx:.QP,O,N.M.I.x;.&q?
fireras diftingue comatibus. 1.23.veravila. Lylt.rarcraffe.
p-156.1.1 fuftinensin C.1.19.CD1.CB.
p-158.in literz reponantur iuxea textum.
ag. 159. lin. 2. AB, L.
A,g, Figura non qua-
drat, fed hzcl.r4. fuftic
neninl, pen. Tolleloné.

p-161. .2.CEDL.CEB o
1.13.qui Equz.

p-162.1.30.in E,&lin a
B,co.

p-163.1.2.. vbique poft mouenspone comma.

p-164.1.2.aleer .31 AB, L AD. gura cftinuerfa. & pro
DponeB.pro 5,A.pro A,D.
&p.xs‘;.l.xs.cx 1.& figura fpe-
atad pag.173. Hucvero
linethgc.; 7 e

p-167.in fig. fupra B pone
A.ad ﬁniﬂran% L &IZ duc lined F i
Inx.lupra x petfice D.ad de-
xteam facH.poftea F. = e

p-168.in fig.perfice lincam &
Gn.&infraGponeL&delea

p-169.L.9.fulcimentum.in fig.reftaura F.M. &interF,
M, pone .infra M ad C pone L.lin.penule.D diluetus
Lconftituctur. 7 e

p-171in1.fig.ad init FRY: ¢'Ajante G,».perfice femi-
circulum, & fupra K pong J. fupra: G, 1. produ@alinca
Gu & du@a E parallelaipfi G!'F..ln i.fig.flupra O perfice
Q.&dextrotfumL. =~ - -~

p-l?l.lsQ-A,,)C.D;LA.)CD*

p-173-
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p-173.figuranon pertinec huc,fed eaquz eft pag.165.
p-174.infig.fupra E pone G. > DfacA.in-
p.175.L3o.pundo s duc G. in fig.inter E & D facA.

ca G, u.inferius ».
p-178 Figuradeelt.& qua hic eft,fpedarad {’35']";’."
p-l79.l.,n7.proic&is.pcnul(.innoccntiﬂ.wq encifl.
p-131.l.28.inviolento.vir.none goidem ciit.

-18;.1.26.repereuticur. :

3.184.'.7.:q£alitcninzqualesl.:.7. crpcndrculum-
P-185.L.i8.tandem.in fig.extra s addcF.
P-188.L1z2.violencal.rin A, & E. o T
P-189.infig.centro adde C.1. 25. motum |.medium:
P-19o.penulc.hzc hac. :
P-19rinfig.produclineam FM vig;ad G.infea LIPP:c )

nelexK adﬁducre&am pun&acam.reétam L Qpro

& vbicatangitre@am x E ibiadde R, AR
P-193.infig.perfice re@tam Gx. & duc D C. & inter

sfacL.intern & C fac E. & ducre@am EF. & perfice F.
&fupra AponeM.
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