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search results and the relevant sources in a new format, combining the ad-
vantages of traditional publications and the digital medium. The volumes
are available both as printed books and as online open-access publica-
tions. They present original scientific work submitted under the scholarly
responsibility of members of the Scientific Board and their academic peers.

The volumes of the two subseries and their electronic counterparts
are directed at scholars and students of various disciplines, as well as at a
broader public interested in how science shapes our world. They provide
rapid access to knowledge at low cost. Moreover, by combining print with
digital publication, the two series offer a new way of publishing research
in flux and of studying historical topics or current issues in relation to
primary materials that are otherwise not easily available.

The initiative is supported, for the time being, by research depart-
ments of three Max Planck Institutes, the MPI for the History of Science,
the Fritz Haber Institute of the MPG, and the MPI for Gravitational
Physics (Albert-Einstein-Institut). This is in line with the Berlin Dec-
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launched by the Max Planck Society in 2003.

Each volume of the Studies series is dedicated to a key subject in
the history and development of knowledge, bringing together perspectives
from different fields and combining source-based empirical research with
theoretically guided approaches. The studies are typically working group
volumes based on integrative approaches to problems ranging from the
globalization of knowledge to the nature of scientific innovation.

Each volume of the Sources series presents a primary source — relevant
for the history and development of knowledge — in facsimile, transcription,
or translation. The original sources are complemented by an introduction
and by commentaries reflecting original scholarly work. The sources re-
produced in this series may be rare books, manuscripts, documents or data
that are not readily accessible in libraries and archives.

On the basis of scholarly expertise the publication of the two series
brings together traditional books produced by print-on-demand techniques
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itage Online (ECHO), this initiative aims at a model for an unprecedented,
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Part 1: On this Book






Chapter 1
The Author

Guidobaldo Marchese del Monte! was born on 11 January 1545 in Pesaro
in the territories of the duke of Urbino.? His father Ranieri Marchese del
Monte was a soldier and author of two books on military architecture. He
was honored with the title Marchese del Monte by Duke Guidobaldo II of
Urbino®. Ranieri’s son Guidobaldo inherited the title and became heir to
the family estate of Montebaroccio.

Guidobaldo studied mathematics at the University of Padua in 1564.
The military expertise he gained from his father encouraged him to serve
for some time in the army and to take part in the unsuccessful campaign
of the Holy Roman Emperor Maximilian 1I* against the Turks from 1566
to 1568 in Hungary.

Guidobaldo left the army and returned to Montebaroccio. In Urbino,
as a private disciple he joined the circle of Federico Commandino®, an
important translator of ancient writings on mathematics and mechanics,
including Euclid’s Elements.% Guidobaldo became a friend of Bernardino
Baldi’, a disciple of Commandino. Baldi became a versatile scholar and
and poet who published numerous works and translations, among them
notably a commented edition of the Aristotelian Problemata mechanica

1Guidobaldo del Monte, 1545-1607; often formerly referred to as Guido Ubaldo.

2For the following short biography, see Rose (2008) and Gamba and Andersen (2008).
For extensive discussions of Guidobaldo’s science and historical context, see Gamba and
Montebelli (1988), Biagioli (1990), Bertoloni Meli (1992), Gamba (1998), Micheli (1992),
Henninger-Voss (2000), Bertoloni Meli (2006), van Dyck (2006a,b) and Bertoloni Meli
and Gamba (2011).

3Guidobaldo II della Rovere, 1514-1574, was duke of Urbino from 1538 until his death.
4Maximilian II, 1527-1576, was emperor of the Holy Roman Empire from 1564 until
his death.

5Federico Commandino, 1509-1575.

6See, in particular, Archimedes (1558, 1565); Ptolemaeus (1562); Apollonius of Perga
(1566); Euclid (1572); Aristarchus of Samos (1572); Pappus of Alexandria (1588).
7Bernardino Baldi, 1553-1617.
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and a Cronica de matematici containing biographies of more than 200
mathematicians.®

In 1577 Guidobaldo published his first book, the Mechanicorum liber?,
which is reprinted here in a facsimile edition. The book is a comprehensive
treatise on mechanics dealing with the five simple machines, the lever, the
pulley, the wheel on an axle, the wedge, and the screw, their properties
being in turn derived from the workings of the balance and lever. The
idea that every mechanism can be reduced to these five simple machines
goes back to Heron of Alexandria'® and has been transmitted to the early
modern period by Pappus'!, while the foundational role of balance and
lever goes back to the Problemata mechanica'? ascribed to Aristotle.!?
In 1581, the book was translated into the Italian vernacular'* by Filippo
Pigafetta'®.

As a military man Guidobaldo was appointed in 1588 visitor gen-
eral of the fortresses and cities of the grand duke of Tuscany. He visited
Tuscany in the Spring of 1589.16 In the later part of his life Guidobaldo
pursued scientific studies and made scientific instruments at the family
castle in Montebaroccio. He published further works on geometry (Plani-
spheriorum universalium theorica'”), on the center of gravity (In duos
Archimedis aequeponderantium libros paraphrasis'®) and on perspective
(Perspectiva'®). Further books were published posthumously (Problemata
astronomica®® and Cochlea®!). Several minor works remained unpublished
and are known only from correspondence.

It is known from the exchange of letters that Guidobaldo was in close
scholarly contact with many of his contemporary scholars. Historically

8See Baldi (1621, 1707).

9Guidobaldo del Monte (1577).

10Heron (or Hero) of Alexandria, ca. 10-70 CE.

HPappus of Alexandria, ca. 290-350 CE.

12 Aristotle (1980).

13The attribution of the treatise to Aristotle, 384-322 BCE, has long been a matter of
controversial discussion. See the recent contribution by Krafft (1970, 13-20).
4 Guidobaldo del Monte (1581).

I5Filippo Pigafetta, 1533-1604.

16Menchetti (2011).

17Guidobaldo del Monte (1579).

18Guidobaldo del Monte (1588).

9Guidobaldo del Monte (1600).

20Guidobaldo del Monte (1609).

21Guidobaldo del Monte (1615).
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most significant was his encounter with Galileo??. Their first contact?
goes back to the year 1588. Galileo sent Guidobaldo a proof of a theorem
on the center of gravity of parabolic solids, a subject that Guidobaldo
himself was working on at that time. That they remained in close scholarly
contact is documented several times in a notebook of Guidobaldo?*. In
the meantime, Guidobaldo as an interlocutor and patron furthered the
young Galileo, in particular by securing appointments for him first in Pisa
and then in Padua. When Galileo visited Guidobaldo in 1592 on his way
to Padua they performed an experiment together on trajectories on an
inclined plane which triggered Galileo’s work on moving bodies and finally
his new science of motion.

The encounter with Guidobaldo not only influenced Galileo’s theoret-
ical work, it also led to a practical turn in his life: like Guidobaldo Galileo
became an engineer-scientist.2> He opened his own workshop, taught and
wrote treatises on practical matters. In particular he wrote a treatise
on mechanics?% following the model of Guidobaldo’s Mechanicorum liber
reprinted here. Guidobaldo del Monte died in Montebaroccio in 1607.

22Galileo Galileo, 1564-1642.

230n the cooperation between Guidobaldo and Galileo, in particular on its role for the
discovery of the law of fall and its dating, see Renn et al. (2000).

24Guidobaldo del Monte (1587). See the discussion in Renn et al. (2000).

25See Valleriani (2010).

26This treatise, completed in 1602, was originally only copied and sold in the context of
his teaching activities. After his condemnation, it was published in French translation
by Marin Mersenne (Galileo Galilei, 1634).






Chapter 2
The Context

Guidobaldo del Monte was a central figure of early modern science, he
was pivotal for the history of mechanics in a way that has been obscured
by the later glorious achievements of Galileo and Newton.! His work on
mechanics embodies the High Renaissance of science, preceding the age
of the Scientific Revolution. Unlike the history of art, the history of sci-
ence associates such a chronology with an image of progress according to
which one achievement is just a stepping stone towards the next. With
such a perspective, one can easily lose sight, however, of the historical con-
stellation that made a particular scientific achievement possible in the first
place. In Guidobaldo’s case this constellation may indeed be characterized
by labelling him a Renaissance scientist. He worked in a time in which
the humanistic recovery of the scientific knowledge of classical antiquity
had recently culminated in the work of his mentor Federico Commandino.
Against this background, Guidobaldo attempted a new synthesis, building
on the fragmentary heritage of the ancients. His intention was to continue
their endeavor, revitalizing their original spirit while distancing himself
from medieval aberrations and from those contemporaries who based their
own work on medieval predecessors such Tartaglia?, who in turn relied on
the work of Jordanus®.

Guidobaldo aimed at more than a mere revival of antiquity focusing
on translations, paraphrases and commentaries of the recovered ancient
sources. He was not interested in technical accounts that merely described
ancient or contemporary engineering feats. Instead he attempted to de-
velop a deductive, explanatory treatment of the technical knowledge of

1A number of recent studies have contributed to a better understanding of several
details of the role of Guidobaldo del Monte in the social context of his time, see in par-
ticular Micheli (1992), Bertoloni Meli (1992, 2006), Gamba (1988, 1995, 1998), Gamba
and Montebelli (1988), Sinisgalli and Vastola (1994), Henninger-Voss (2000), van Dyck
(2006a,b, 2009) and Palmieri (2008).

2Niccold Tartaglia, 15007-1557.

3Jordanus Nemorarius (also Jordanus de Nemore), early 13th century. See, e.g.,
Tartaglia’s edition, Jordanus Nemorarius (1565).
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mechanics following the model of Euclid and Archimedes*. Yet, in con-
trast to the generation of scientists following him, for instance Benedetti®
and Galileo, he refrained from criticism of the ancient authors, even when
they offered mutually contradictory approaches and results. Instead he
made every effort to reconcile such conflicting traditions and was ready to
sacrifice entire domains of knowledge in this synthetic enterprise if they
seemed difficult to incorporate, for example, Aristotelian physics and, in
particular, the Aristotelian theory of motion. In contrast to his follow-
ers, Guidobaldo excluded, at least in his published work on mechanics,
the consideration of challenging objects, that is, of objects emerging from
contemporary technology and representing intellectual challenges for con-
temporary physical theory, such as artillery, the pendulum, air pumps,
the stability of matter, the spring, etc.

Yet Guidobaldo lived in a world that would be inconceivable without
an emergence of novelty and proliferation of knowledge, which reflects the
dynamics of the early modern economy. This was a world in which com-
mercial capital played an ever larger role and shattered the foundations
of traditional feudal organization; it was a fragmented world of competing
urban centers and feudal courts. In this world, classical antiquity served
as an alternative model for shaping individual lives and collective culture
in a way that mastered the challenges of society and nature. Thus Re-
naissance culture, including science, was from its inception burdened with
the dilemma of relying, on one hand, on the image of an ideally stable
world to be emulated, and on the other, of coping with a rapid expansion
of economy, technology and knowledge, without any historical precedent.
Accordingly, also Guidobaldo’s classicist synthesis of mechanical knowl-
edge could only enjoy transient success and was quickly superseded by the
new sciences of the 17th century. Nevertheless, it offered a crucial point of
reference for future scholars; until then one could proceed along the tracks
laid out by the ancients, but no further. What came after Guidobaldo was
no longer Renaissance, it had to be genuinely new, a veritable scientific
revolution.

But even Guidobaldo’s revival of ancient mechanics was marked by a
context significantly different from that of antiquity. Guidobaldo himself
was not just an intellectual, he was a military and a practical man, an
engineer-scientist® comparable in this respect to Archimedes. But, in the
early modern period, the numbers of such engineer-scientists had signifi-

4 Archimedes, around 287-212 BCE.
5Giovanni Battista Benedetti, 1530-1590.
6See Renn et al. (2000), in particular 336-340.
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cantly increased, with possibly more of them around than had ever lived
in antiquity. New means of communication such as paper and print had
profoundly changed the conditions for the generation and dissemination
of knowledge. Barriers between the theoretical knowledge of scholars at
the universities and the practical knowledge of artisans were coming down.
Large-scale technological endeavors such as the construction of cathedrals
and fortresses, ship-building, hydraulics and artillery had become concerns
that were closely intertwined with politics and the economy.

This situation is also reflected in the contemporary literature involving
mechanical knowledge.” Manuscripts of architects and artists containing
drawings of machines illustrate the extent to which contemporary techni-
cal knowledge had become a subject of public interest as well as of courtly
and urban patronage. Examples of such manuscripts are those by Tac-
cola®, by Francesco di Giorgio Martini?, and by Antonio da Sangallo the
Younger!®. Taccola finished his manuscripts around 1450.!! Francesco di
Giorgio Martini worked with Taccola in the Studio in Siena and copied
some of his drawings,'? probably some time after Taccola’s death around
1453,'3 and later composed his own comprehensive work with machine
drawings.'* This was completed around 1490.'> The manuscripts by An-
tonio da Sangallo the Younger probably date to the early 16th century.'®
This tradition was continued by printed books on machines such as those
by Ceredi!” published in 1567,'% and Zonca'® published in 1607.2°

The parallel recovery of ancient knowledge, as mentioned, first took

the form of translations, paraphrases and commentaries of ancient sources.

Editions and reworkings of the Aristotelian Problemata mechanica®!, in

"Drake and Drabkin (1969) have provided selected translations of some of the
key treatises on mechanics written at that time, among them selected parts of
Guidobaldo del Monte (1588).

8Mariano di Jacopo, called Taccola, 1382-ca.1453.

9Francesco di Giorgio Martini, 1439-1502.

10 Antonio da Sangallo the Younger, born Antonio Cordiani, 1484-1546.

11See Taccola (1971, 1984).

12See Francesco di Giorgio Martini (1989).

13See Scaglia (1992, 13-19, in particular 15).

MFrancesco di Giorgio Martini (1967).

15See Scaglia (1992, 17).

163ee Sangallo the Younger (2001).

17Giuseppe Ceredi, fl. first half of the 16th century.

18See Ceredi (1567).

19Vittorio Zonca, 1568-1603.

20See Zonca (1607).

21See Rose and Drake (1971).
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particular by Fausto??, Tomeo?3, Piccolomini?* and Monantheuil®® played
a crucial role. This text served both as a link between the new practical
knowledge of the time and ancient theoretical principles, but also as an
intermediate between the discursive style of Aristotelian natural philoso-
phy and the deductive style of Euclid and Archimedes. As we have also
mentioned, Commandino contributed translations of Fuclid, Archimedes
and Pappus, while Tartaglia made the works of Jordanus available to his
contemporaries. All in all, the transmitted ancient knowledge was diverse
and fragmentary in character. Not even Archimedes’ book on the bal-
ance?® was extant, which would have been of key interest to early modern
engineer-scientists, nor Heron’s Mechanics which survived as an Arabic
version found only in the 19th century.?”

Early modern scholars seeking to cope with this diverse heritage were
thus confronted with the uncomfortable alternative of being either compre-
hensive as far as the extension of knowledge was concerned or systematic in
its treatment.?® A typical response to this dilemma was to compose a col-
lection of problems, sometimes in the form of dialogue or correspondence
with patrons or colleagues. To stress systematicity, many authors chose
to arrange at least some of their problems according to the Aristotelian
Problemata mechanica, as was done by Tartaglia in Quesiti®?, Benedetti in
Diversarum speculationum?®, Maurolico®' in Problemata mechanica®? and
Baldi in Ezercitationes33. Other collections of treatments of mechanical
problems circulated in manuscript form, as was probably the case with
Leonardo’s®* manuscripts.

Guidobaldo’s book on mechanics pioneered the attempts to give a
systematic account of mechanical knowledge following the model of Euclid
and Archimedes. In order to achieve this goal he used the classification
of simple machines ascribed to Heron and transmitted by Pappus. As
no such systematic treatment of mechanics from antiquity was extant,

22Vittore Fausto, 1480-1551?, see Aristotle (1517).

23Niccold Leonico Tomeo, 1456-1531, see Tomeo (1525).

24 Alessandro Piccolomini, 1508-1579, see Piccolomini (1565).
25Henri de Monantheuil, 15367-1606, see Aristotle (1599).

26See Archimedes (1953, xxxvii).

27See Heron of Alexandria (1900).

28Gee, for instance, the encyclopedic attempt by Cardano (1550).
29Tartaglia (1546).

30Benedetti (1585).

31Francesco Maurolico (in Latin, Franciscus Maurolycus), 1494-1575.
32Maurolico (1613).

33Baldi (1621).

34Leonardo da Vinci, 1452-1519.
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Guidobaldo’s book may be considered to represent the autonomous con-
tinuation of the Greek tradition. It integrates Archimedian techniques
with notions such as the concept of center of gravity — the Aristotelian
framework in which weight is always to be referred to the center of the
earth, the reduction according to Heron and Pappus of complex to simple
machines, as well as the reduction of some machines to balance and lever
as in the Aristotelian Problemata mechanica. The model that Guidobaldo
established with his treatise on mechanics was later followed by Stelliola3?
and Galileo®®, while Stevin’s®” book on mechanics3® differs considerably
from this model and may be considered as an independent achievement.?®

Apart from the immediate follow-ups to Guidobaldo’s book, among
which there was also a German adaptation?, Guidobaldo’s book inspired
a long tradition of textbooks on mechanics that were organized in a sim-
ilar fashion and written in many European languages for a period that
extended into the Scientific Revolution and beyond.

35Niccola Antonio Stelliola (also: Colantonio Stelliola), 1546-1623; see Stelliola (1597).
36Galileo Galilei (1634).

37Simon Stevin, 1548-1620.

38Stevin (1586).

398tevin in all probability never traveled to Italy and had no personal contact with
Guidobaldo; he is not mentioned in his works on mechanics. However, he shares a
common body of knowledge with Italian Renaissance scholars. This can be inferred
from explicit references to writings such as those of Tartaglia, Commandino, Cardano
and Benedetti, as well as to ancient treatises on mechanics by Aristotle and Archimedes.
Guidobaldo himself is mentioned three times in a mathematical treatise of Stevin (1602,
17, 18 and 20) as the author of a little book, the title of which he could not remember
(identifiable as Guidobaldo del Monte 1579).

40Mogling (1629).






Chapter 3
The Book

Guidobaldo structured his treatise on mechanics according to his goal to
apply the ancient model of a deductive theory. The treatise starts with def-
initions (definitiones), axioms (communes notiones) and postulates (sup-
positiones). Following this short introductory part, the treatise contin-
ues with propositions (propositiones) together with their proofs. Some
of the propositions are additionally designated as problems (problemata).
This basic structure is occasionally complemented by auxiliary proposi-
tions (lemmata) preceding the propositions of a chapter and by corollaries
(corollaria) adding one or more immediate consequences to a proposition.

While these formal distinctions which structure a theory were com-
monly accepted as a conceptual scheme inherited from the ancient model,
this was not equally the case with regard to their meaning and their attri-
butions to specific statements. In particular, the assignment of the three
categories of preconditions to specific classes of assumptions, and espe-
cially whether a statement has to be qualified as an axiom or a postulate,
varies from author to author. This is even more so for the subject of the
propositions, the level of generality they represent and their grouping into
content areas.

It has been mentioned already that Guidobaldo, according to Heron’s
analysis of machines', formulated and grouped his propositions into certain
elements and their classification into so-called simple machines. Heron’s
sophisticated analysis, however, was unknown to Guidobaldo and his con-
temporaries except for the fragmentary quotations provided by Pappus
and made known to them through Commandino’s translation?. Guidobaldo
and his contemporaries had to reinvent the details of the propositions and

1See Heron of Alexandria (1900, 95).

2See Pappus of Alexandria (1660, 460, mentioned at the beginning of the proof of
Proposition X of Book VIII). Commandino’s translation of Books III to VIII was first
published posthumously in 1588 under the title Mathematicae collectiones. A later
edition is used here; see Pappus of Alexandria (1660). The final editing was done
by Guidobaldo who surely had access to the Greek text and to Commandino’s trans-
lation long before his death in 1575. Commandino had already published transla-
tions of excerpts of Pappus’ text in his editions of Apollonius of Perga (1566) and of
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their proofs. Thus the recourse to Heron’s analysis of mechanical technol-
ogy was not simply a revival of his work, but moreover an incentive for
innovation and controversial discourse.

The order in which Pappus, and Commandino after him, arranged the
simple machines differs from the one in Herons Mechanics.® The five simple
machines listed in Commandino’s translation* of Pappus’ Mathematicae
collectiones® are:

wedge (cuneus)

lever (vectis)

screw (cochlea)

pulley (polyspaston)

axle (aze)
Guidobaldo reordered these five machines and complemented them with
the balance as a sixth. Accordingly, his chapters are titled:

On the balance (De Libra)

On the lever (De Vecte)

On the pulley (De Trochlea)

On the axle in a wheel (De Aze in peritrochio)

On the wedge (De Cuneo)

On the screw (De Cochlea)

3.1 The Definitiones

Guidobaldo gives a definition for only one concept, the definition of the
center of gravity.® Literally following Commadino in his work on the
center of gravity’ he gives two different definitions of the concept. Both
Commandino and Guidobaldo define the center of gravity as a point of in-
different equilibrium. They correctly attribute this definition to Pappus?,
who himself obviously took this definition from the Mechanics of Heron?
although not literally as a quotation.

Aristarchus of Samos (1572), that is, at the time Guidobaldo stayed with him as his
private disciple.

3See Heron of Alexandria (1900, 94) and the corresponding order of the subsequent
treatment of the simple machines.

4Pappus of Alexandria (1660, 460).

5Pappus of Alexandria (1871, 331).

6Guidobaldo del Monte (1577, 1r).

7Commandino (1565, 1).

8See Pappus of Alexandria (1871, 311).

9Heron of Alexandria (1900, 64).
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The second definition given by Commandino and Guidobaldo is also
taken from the Mechanics of Heron'®, who attributed it to Archimedes,
probably referring to one of his lost works.!'’ According to this second
definition the center of gravity of a body is a point through which each cut
divides the body into two parts of equal weight. This definition, attributed
by Heron to Posidonius'2, is obviously fallacious since it does not take into
account the positions of the centers of gravity of the two parts. Guidobaldo
adopts the two definitions from Commandino without comment.

3.2 The Communes notiones

In the further presuppositions'? of his treatise Guidobaldo followed neither
Commandino nor Archimedes, although his own theory of equilibrium is
based largely on Archimedes’ treatise On the equilibrium of planes. Instead
of using the postulates of Archimedes, which themselves are inspired by the
axioms (common notions) in Euclid’s Elements, Guidobaldo uses the first
three axioms (common notions) of Euclid'# literally only replacing the
term equal things by the term things of equal weight.

3.3 The Suppositiones

Guidobaldo adds three postulates (suppositiones) which essentially make
assumptions about the center of gravity explicit. He assumes that the
center of gravity of a body is unique and invariable. He further assumes
that a body descends towards the center of the world according to his
center of gravity.

10Heron of Alexandria (1900, 62-64).

171t is commonly accepted that the treatise of Archimedes (1953, 189-220) On the
equilibrium of planes is only part of a lost corpus of Archimedes’ work on mechanics:
Heron refers three times to specific works, see Heron of Alexandria (1900, 64-66, 70,
and 86-88). In the present context he mentions a work dealing with the equilibrium
of figures to which a lever is applied. This may refer to the extant treatise On the
equilibrium of planes, however, this treatise does not contain a definition of the center of
gravity. The other two remarks of Heron about works of Archimedes refer to titles which
cannot be identified with extant works of Archimedes, a Book on pillars and Treatises
on the lever. See the discussion of the lost works of Archimedes and in particular of the
unknown definition of the center of gravity by Archimedes in Dijksterhuis (1956, 47f.
and 295-304).

2Heron of Alexandria (1900, 62).

13Guidobaldo del Monte (1577, 1v).

14See Euclid (1956, vol. 1, 117-124 and 221-240); Euclid (2008, 7).
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3.4 The Chapter De Libra
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Figure 3.1: The balance (libra) supported at, from above, and from below
its center of gravity

The chapter on the balance'® begins with some explanations of terms
related to this instrument, terms such as the support (¢rutina), the center
of the balance (centrum librae) around which the balance turns, or the
arms of the beam (librae brachia).

These explanations are followed by a geometrical lemma concerning
the distances of different points on the circumference of a circle to a point
outside the circle. From the context it becomes clear that the circle rep-
resents the end points of the beam of a balance turning around its center
while the external point represents the center of the world.

The lemma thus indicates a major concern of Guidobaldo and his con-
temporaries: If heavy bodies tend to descend to the center of the world
their lines of descent cannot be parallel. In modern terms, gravitation is
truly a radial field around the center of the earth rather than a homo-
geneous one. While the lemma seems to play only a minor role, if any,
in Guidobaldo’s treatise it is nevertheless closely linked to Guidobaldo’s

15Guidobaldo del Monte (1577, 2r).
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extensive discussion against the arguments of his contemporaries, which
he deems fallacious and criticizes in the sequel to his fourth proposition.

The lemma is followed by three propositions representing facts con-
cerning the equilibrium of a balance which were well known from antiquity.
In particular, the second and the third proposition deal with balances sup-
ported above or below their centers of gravity. They state that the equilib-
rium in these cases is not stable. This is essentially what has already been
proven, although in another way, by the second problem of the Aristotelian
Problemata mechanica.*®

The following fourth proposition expresses a further major concern of
Guidobaldo. He proves that the equilibrium of a balance is stable in every
position if it is supported at its center of gravity. From a modern point of
view this claim is a simple consequence of the definition of the center of
gravity and this is also the gist of Guidobaldo’s reasoning. Nevertheless,
some medieval and early modern scholars such as Jordanus, Tartaglia and
Cardano'” argued to the contrary. In reaction to their work, Guidobaldo
complemented his fourth proposition with several pages of arguments that
attempt to make evident that their alleged proofs were erroneous. He goes
into great detail, attempting to show that even when their own conceptual
means are applied — including the assumption that the directions in which
the weights at the ends of the balance tend to descend are not parallel —
it follows what he himself maintains, that is, that a balance is stable in
every position if it is supported at its center of gravity.

The remaining propositions five to seven deal with what is now termed
the law of the lever. This law provides the theoretical background for
another type of balance, that is, the Roman steelyard (statera), a balance
with unequal arms and a moving weight. Guidobaldo faced the conceptual
difficulty of expressing the difference between the actual weight of a body
and its varying effect if it is attached to different points on the beam of a
balance.

This problem is an issue that was raised already in antiquity. It
was transmitted to the Arabic culture and from there to scholars of the
medieval Latin tradition. Jordanus made it well known through his work.
He introduced the technical term “positional gravity”™ (gravitas secundum
situm)'® for the effect of a weight positioned at some place on the beam
of a balance.

16 Aristotle (1980, 347-351).
17Girolamo Cardano, 1501-1576.
18See Moody and Clagett (1960, 129, 155, and 175).
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It was Tartaglia who not only made Jordanus known in the Renais-
sance by editing his work!® but who also emphasized the distinction of the
actual weight and its effect when attached to the beam of a balance. For
the effect of such a weight he gives an explicit definition, designating this
effect as positional heaviness (grave secondo el luoco).?°

Guidobaldo deals with the problem in an ambiguous way by using the
term pondus for the actual weight of a body and the term with the same
root ponderare for the varying effect when the body is attached to different
places on the beam of a balance.

His fifth proposition concerns two weights hanging down from different
places on the beam.

Two weights (pondera) attached to a balance. If the balance
were divided in between so that the parts of the weight (partes
ponderibus) correspond inversely, then they will weigh (pon-
derabunt) at the points they are attached as much as if each
were suspended from the dividing point.?!

c G H B
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Figure 3.2: Balance AB with center C' and with weights £ and F attached
according to the fifth proposition in order to compare their
effect in dependence of hanging from points G and B, and
after being moved together at point H

In contrast to Archimedes in his treatise On the equilibrium of planes,
Guidobaldo does not compare weights attached to the two sides of a bal-
ance in equilibrium, but rather compares the effect of two weights hang-
ing down from two points on one side of the beam and their effect after

19Jordanus Nemorarius (1565).
20Tartaglia (1546, 82 verso, diffinitione XIII).
21Guidobaldo del Monte (1577, 30v); translation by the authors.
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both are moved to a point in between. The proportion between the two
weights (pondera) is first conceived as the proportion between their actual
weights. But the verb “to weigh” (ponderare) cannot mean the same here.
Since a weight remains constant wherever it is placed, the statement of the
proposition taken literally seems to be nonsensical. The terms pondus and
ponderare are obviously used here within one and the same proposition
with two different meanings, the latter designating the varying effect of
the weights moved to different positions rather than their actual weights.

Guidobaldo provides a long and clumsy proof of this proposition which
from a modern point of view is a simple consequence of the law of the lever.
Here, however, this proposition is used rather to prove the law of the lever
for the special case of the steelyard with its moving weight.

This law is the subject of the sixth proposition. Guidobaldo claims
that:

Equal weights (pondera) attached to a balance have propor-
tions in gravity (in gravitate proportionem habere) as the dis-
tances (from the center) at which they are attached.??

Here Guidobaldo uses the distinction between weight (pondus) and
gravity (gravitas) in order to express that the effect of a weight differs
according to the distance from the center. Again the proof is complex,
missing the elegance of the ancient proof of Archimedes whom Guidobaldo
so admired.

The final seventh proposition provides the construction of the point
on a beam at which it has to be supported to bring it into equilibrium if
a number of different weights are attached to different places on the beam
of a balance.

3.5 The Chapter De Vecte

From a modern point of view, there is no substantial difference between
a balance with unequal arms, that is, a steelyard (statera), and a lever.
Guidobaldo, however, treats them in different chapters. He added, as a
sixth, the balance to the five simple machines of Heron, discussing it sep-
arately in the initial chapter before dealing with the lever in the following
chapter.?3

The reason may be that he followed the theoretical program promoted
by the Aristotelian Problemata mechanica which, as mentioned earlier, was

22Guidobaldo del Monte (1577, 34r); translation by the authors.
23Guidobaldo del Monte (1577, 38r).
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Fa

Figure 3.3: The lever (vecte) with a weight D (pondus) hanging down from
the beam at A fastened by AH. The weight is compensated by
a force E (potentia) acting at point B

well known and frequently commented on in the 16th and 17th centuries.?*

According to this treatise, the function of mechanical devices, which has
to be explained, is to reduce the required forces:

When, then, we have to produce an effect contrary to nature,
we are at a loss, because of the difficulty, and require skill
(techng, téxvn). Therefore we call that part of skill which as-
sists such difficulties, a device (méchané, pnyavn). For as the
poet Antiphon wrote, this is true: “We by skill gain mastery
over things in which we are conquered by nature.” Of this kind
are those in which the less master the greater, and things pos-
sessing little weight move heavy weights, and all similar devices
which we term mechanical problems.?°

According to the Aristotelian program, this functioning of mechanical
devices has to be traced back to the functioning of the lever, which itself
has to be traced back to the functioning of the balance, and which in turn
is explained by the miraculous properties of the circle:

. there is nothing strange in the circle being the first of all
marvels. The facts about the balance depend upon the circle,
and those about the lever upon the balance, while nearly all
the other problems of mechanical movement can depend upon
the lever.26

Thus, by putting his own chapter on the balance before his chapters on
the simple machines, Guidobaldo simply merges the theoretical programs

24For a detailed analysis of the role of this treatise, see Rose and Drake (1971).
25 Aristotle (1980, 331).
26 Aristotle (1980, 335).
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of Heron and of the author of the Aristotelian treatise, who may or may
not have been Aristotle himself.

The terminology used in Guidobaldo’s chapter on the lever differs from
that of the previous chapter on the balance. The center of the balance is
replaced by the term fulcimentum. More important is the fact that there
are not only weights (pondus), but also forces (potentia) acting on the lever.
This latter distinction mitigates the problem of distinguishing between the
actual weight of a body and the effect it has at a certain distance from the
fulcimentum, designated now as its potentia.

Guidobaldo’s chapter on the lever, following the chapter on the bal-
ance, again starts with a lemma and contains a further fifteen propositions.
Like the lemma at the beginning of the chapter on the balance, the lemma
at the beginning of the chapter on the lever is also purely mathematical,
in this case dealing with proportions.

The following first proposition states the law of the lever, and thus
corresponds to the sixth proposition on the balance. It is now phrased
with the changed terminology:

The force (potentia) sustaining (sustinens) a weight (pondus)
attached to a lever has the same proportion to the weight as
the distance on the lever between the fulcimentum and the
suspension of the weight to the distance from the fulcimentum
to the intervening force (potentia).?”

The following second and third propositions deal with different con-
stellations of weights and forces acting on a lever.

The fourth proposition states that if a weight is moved by a force
acting on a lever, the spaces (spatio) traversed by the force and the weight
are in the same proportion as the distances to the fulcimentum.

The following fifth to tenth propositions (including the sixth and sev-
enth propositions, which are geometrical auxiliary propositions) are related
to the problem to determine the effect of forces on weights to be moved
depending on the position of the center of gravity above, below or in line
with the lever. Guidobaldo assumes that the vertical projection of the
center of gravity to the lever, whether in horizontal or oblique position,
determines the point on the lever to be taken in account as the distance
to the fulcimentum. While in the case of a horizontal position of the lever
this procedure provides a correct result, in the case of an oblique position

27Guidobaldo del Monte (1577, 34r); translation by the authors.
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of the lever, the result is ambiguous, since Guidobaldo disregards the dif-
fering effect of the direction (either vertical to the horizon or to the lever)
of the applied force.

The eleventh to fourteenth propositions draw conclusions concerning
the determination of forces that can move weights by means of a lever if
certain constellations are given.

All propositions so far are proven under the assumption that the bal-
ance or the lever are themselves weightless. The final fifteenth proposition
now raises the problem of how the weight of a material beam has to be
taken in account. This problem was well known and solved in the Arabic
tradition, if not already in antiquity. Guidobaldo’s fifteenth proposition
provides an answer for the simplest case of one weight attached to a ma-
terial beam with a given weight.

3.6 The Chapter De Trochlea

Figure 3.4: The pulley (trochlea)
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The chapter entitled De Trochlea®® contains a systematic theory of
pulley blocks. It starts with an explanation of the relation between a
weight (pondus) to be lifted and the force (potentia) required to suspend
it using a single pulley. In the following, pulley blocks (trochlea) with
increasing complexity containing different arrangements of up to six pulleys
are investigated.

The main goal of the chapter is to reduce the functionality of different
mechanisms of such pulley blocks to the functionality of the lever and thus
to apply propositions proven for the lever to the explanation of the effect of
using pulleys. Guidobaldo uses an ingenious method for accomplishing this
program, combining levers in order to construct models of pulley blocks
with the same functionality. He then proves each proposition for each type
of pulley block, first for the lever model, and then transfers the result to
the pulley block itself.

The chapter contains altogether twenty-eight propositions. It starts
with a short introduction explaining the construction of a pulley block
and alluding to the Collectiones of Pappus and to the Tenth Book of the
Architectura of Vitruvius?® as ancient sources discussing the use of pulleys
for the construction of such pulley blocks. He also implicitly alludes to the
Aristotelian treatise Problemata mechanica by quoting almost literally its
basic goal of theoretical explanation, that is, to explain why a small force
can move a large weight:

Furthermore, the moving force may be placed at G, so that, as
long as it descends, A will be raised up in opposite direction,
just as Pappus shows in the eighth book of the Mathematicae
collectiones and Vitruvius in the tenth of the Architectura, and
others.

We show, moreover, how this instrument pulley can be reduced
to the lever, why a large weight (magnum pondus) can be moved
by a small force (ab exigua virtute), and how, and in how much
time ...30

Guidobaldo again starts with a purely mathematical lemma, this time
concerning a simple geometrical figure with parallel tangents to a circle.
The following propositions representing Guidobaldo’s theory can be di-
vided into four groups.

28Guidobaldo del Monte (1577, 62r).
29Marcus Vitruvius Pollio, first cent. BCE.
30Guidobaldo del Monte (1577, 62v); translation by the authors.
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The first group consists of the first to tenth propositions. These propo-
sitions serve to determine the force (potentia) required to suspend a given
weight by means of a growing complexity of pulley blocks. Among these
propositions, the fourth, sixth, and eighth propositions deal with the lever
models for pulley blocks.

The second group consists of the eleventh, thirteenth, fourteenth, and
sixteenth propositions. These serve to determine for different pulley blocks
the space the force has to pass through in order to move a weight through
a certain distance.

The third group containing the twelfth, fifteenth and seventeenth to
twenty-sixth propositions returns to the program of the first group. The
force required to suspend a weight is determined for further complex types
of pulley blocks.

Finally, the twenty-seventh and twenty-eighth propositions solve the
problem of moving by means of a pulley block a given weight with a given
force, and of moving a weight through a given distance with a force applied
over a given distance.

3.7 The Chapter De Axe in peritrochio

Guidobaldo begins the chapter concerning the wheel attached to an axle3!
again with reference to its ancient origin. He says that this instrument
was already described by Pappus in his Mathematicae collectiones. Then,
some designations of parts of the instrument are explained, terms for the
axle (aze), the drum (tympanum), the handles (scytala), the force acting
on the handles (potentia), the weight (pondus) which is moved up, and the
rope (fune) around the axle which suspends the weight.

Also in this chapter, alluding to the Aristotelian Problemata mechan-
ica, its goal is explicitly stated:

Therefore it remains for us that we exhibit why, by means of
this instrument, large weights (pondera) can be moved by a
small force (ab exigua virtute) and also in what way; more-
over that we show the ratio of the time and the space, (and)
in turn of the moving force mowventis ...potentiae and of the
moved weight moti ponderis; and that we reduce such use of
the instrument to the lever.3?

31Guidobaldo del Monte (1577, 106r).
32Guidobaldo del Monte (1577, 106v); translation by the authors.
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Figure 3.5: The axle in a wheel (aze in peritrochio) with the axle AB, the
drum CD, the handles EF, GH etc., the places F, G etc. where
the force is applied, the weight K to be moved up, and the rope
LM around the axle which suspends the weight

This introductory note is followed by two propositions only. The first
proposition states that the force (potentia) sustaining the weight (pondus)
has the same proportion to the weight as the radius of the axle to the radius
of the the drum (tympanum) together with the handles (scytala). The
second proposition solves the problem of determining for a given weight
(pondus) and force (potentia) the wheel (axe in peritrochio) by which it is
moved.

The chapter ends with a remark about instruments that can be con-
sidered as examples of the described wheel. The instruments explicitly
named are a sort of capstan or windlass (ergata), a type of winch (suc-
cula), the borer (terebra), and the wheel with its axle (tympanum cum sui
azibus), whether teethed (dentatus) or not.

3.8 The Chapter De Cuneo

The chapter on the wedge3® differs from the previous ones insofar as it
contains no propositions that are explicitly labeled as such. It starts in-

33Guidobaldo del Monte (1577, 112r).
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stead with a reference to the treatment of the wedge in the Aristotelian
treatise Problemata mechanica®* which in fact is the basis of Guidobaldo’s
treatment of the wedge. In particular, Guidobaldo adopts the idea that
the two flanks of a wedge can split other material because they act as two
levers.

Figure 3.6: The wedge (cuneo)

IIn what follows, he discusses in detail the different possibilities of
identifying the location that is considered as the fulcimentum, that is, the
place which has to be interpreted as the unmoved point around which
the lever turns. Furthermore, Guidobaldo claims that the flanks of the
wedge can also be considered as inclined planes which in turn can again be
reduced to the lever in order to explain their effect. In particular, he argues
that the more acute the angle of the wedge is, the more easily it moves and
splits the wedge. He then discusses the problem that the impact of strokes
is a further condition for more easily moving the wedge and splitting its
object.

n the course of this discussion certain emphasized statements seem
to be meant as propositions, but are not explicitly designated in this way.
The justifications for several of these statements end with phrases typically
ending the proof of a proposition, phrases such as quod demonstrare opor-

34Problem 17, see Aristotle (1980, 371).
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tebat. In one case, such an implicit proposition is followed by a corollarium,
explicitly designated as such.

The statements justified in this way are only qualitative in nature
throughout. In the case of reducing the wedge to the lever, this is a conse-
quence of Guidobaldo’s neglect of the directions in which forces act. In the
case of interpreting the flanks of the wedge as inclined planes, no quantita-
tive statement is possible because Guidobaldo follows the fallacious theory
of Pappus in his Mathematicae collectiones.?® Finally, in the case of the
role of percussion there was no theory available to Guidobaldo that allowed
for a calculation of the relation between force and effect.

3.9 The Chapter De Cochlea

The final chapter on the screw>® again begins with reference to the Math-
ematicae collectiones of Pappus.3” Guidobaldo claims that, while Pappus
explained how to build a screw for moving heavy weights and attempted
to explain the screw as acting like a wedge without percussion and thus
moving by means of a lever, he nevertheless did not supply an adequate
explanation. He himself therefore formulates as the goal of his chapter the
provision of this missing explanation and a demonstration of the effect of
the screw as a wedge. He would thus eventually reduce the screw to the
lever and the balance.

Guidobaldo describes in detail the possible effect of a wedge coiled
around an axle. By turning the axle the wedge can split an appropriately
fixed block. Guidobaldo then continues with two propositions.

35Pappus’ theory of the relation between the weight of an object and the force required
to prevent it from sliding down an inclined plane has its roots in the Mechanika of
Heron of Alexandria (1900, 60-62). Heron’s argument, while presented as being valid
for any object placed on an inclined plane, concerns only a rolling cylinder and is, at best,
only qualitatively correct and only for a rolling body. He interprets the rolling cylinder
as a lever turning around the point of contact between the cylinder and the inclined
plane, however, comparing only the weights on both sides of the vertical through the
center of the lever without taking into account the distances of the centers of gravity of
both parts from this vertical. Pappus of Alexandria (1871, 326-331) tried to improve
the argument but actually made it worse. His sophisticated identification of a rolling
sphere with a lever is totally untenable. As Drake and Drabkin (1969, 325) noted, this
has implications that are not even qualitatively correct. According to his argument
the force required to compensate the weight of the sphere when the inclined plane is
steepened towards the vertical increases to infinity and not, as it should be, to the
actual weight of the sphere.

36Guidobaldo del Monte (1577, 120r).

37See Pappus of Alexandria (1871, 368-375) and Pappus of Alexandria (1660, 480-482
and 486-488).
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Figure 3.7: The screw (cochlea)

In the first proposition, he claims that a wedge, appropriately coiled
twice around an axle, can be interpreted as a screw with two threads. He
shows in his proof that such an axle coiled with a wedge can move a block,
instead of splitting it, if it is guided along a support. He then describes
in detail various instruments using a screw and explains how they work.
Finally, he applies to the screw his interpretation of the wedge acting like
a lever.

The second proposition is based on the interpretation of the wedge
acting like an inclined plane. Guidobaldo claims in this proposition that
also an inclined plane coiled around an axle can be interpreted as a screw.

Having proven this proposition, he adds the remark that the screw
can thus be reduced to the balance (ad libram reducatur) according to
Proposition IX of Book VIII of Pappus’ Mathematicae collectiones®® with-
out noticing the falsity of the argument. As mentioned above, Pappus’
identification of the inclined plane with a lever is incorrect, not only from
the viewpoint of later classical mechanics, but also due to its inherent con-
sequence that increasing the angle of an inclined plane towards the vertical
would infinitely increase the force required to lift a body up, which is in-
compatible with any experience of lifting weights.

Guidobaldo continues again with a discussion of various instruments
that use a screw, now interpreting them as based on the inclined plane.
From the interpretation of the screw as a coiled inclined plane, he derives
the consequence that the greater the number of threads within a length

38GSee Pappus of Alexandria (1660, 458-460).
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unit and the longer the handles, the more easily and slowly the weight will
be moved.

Finally, Guidobaldo argues that only in the case of the application
of a lever can a precise proportion between the suspending force and the
suspended weight be determined. In all other cases, intervening factors
such as the length of the handles of a wheel or the strength of the stroke
applied to a wedge modifies the proportion. This discussion serves to
justify the restriction to qualitative statements about the relation of force
and weight when these instruments were analyzed.






Chapter 4
Online Sources

The open access repository Furopean Cultural Heritage Online (ECHO) of
the Max Planck Institute for the History of Science continuously extends
its collection of sources, which are freely accessible as text files in xml
format and/or as high quality via its website echo.mpiwg-berlin.mpg.de.
Currently, the following sources mentioned in the present publication and
listed below are accessible this way.

4.1 The First Edition of the Treatise of Guidobaldo Del Monte
and its Italian Translation

Guidobaldo del Monte 1577
Guidobaldo del Monte 1581

4.2 Ancient Sources Translated by Federico Commandino

Ptolemaeus 1562
Archimedes 1565

Euclid 1572

Aristarchus of Samos 1572
Pappus of Alexandria 1660

4.3 Early Modern Editions and Paraphrases of the Aristotelian
Problemata mechanica

Tomeo 1525
Piccolomini 1565
Aristotle 1599
Baldi 1621
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4.4 Early Modern Treatises on Machines

4.5

Ceredi 1567
Zonca 1607

Early Modern Treatises on Mechanics

Jordanus Nemorarius 1565
Tartaglia 1546

Cardano 1550

Commandino 1565
Benedetti 1585

Stevin 1586

Stelliola 1597

Guidobaldo del Monte 1600
Guidobaldo del Monte 1615
Guidobaldo del Monte 1588
Galileo Galilei 1634

4. Online Sources
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BT 5] V AE res (AMPLIsSIMEIPRIN:
| Cea, \ CEPS ) qua ad conciliandas homi
Y %kﬂ )| nibus facultates,vtilicas nempe, &
' m /#i| nobilitas,plurimtim valereconfue
s ucrunt.illz adexornandam mecha
nicam facultatem,& eam pra om-
‘nibus alijs appetibilem reddendam confpiraffe
' mihi videntur:nam fi nobilitatem ( quod plerig;
' modo faciunt) ortuipfo metimur, occurrethinc
: Geometria, illinc verd Phifica; quorumgemina
 to complexunobiliffima artiumprodit mechani-
ca.fienimnobilitatem magis,tiim ftrate materize,
tum argumentorum neceffitati (quod Ariftote-
les fateturaliquandd) relatam volumus,omniuri
proculdubio nobiliffimam’ perfpiciemus . qua

2 qui-
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uidem non folum geometriam (vtPappustefta

tur)abfoluit, &pcrﬁzit; verim etiam & phifica-

rum rerum imperium habet : quandoquidem
quodcung; Fabris, ArchiteQis,Baiulis, Agricolis,
Nautis,& quam plurimis alijs( repugnantibus na-
turz legibus) opitulatur; idomne mechanicum
eftimperium. quippt quod aduerfus naturam
vel ciufdem gmulara; leges exercet ; fumma id
certe admiratione dignum ; veriffimum tamen,
& 4 quocunque liberaliter admiffum , qui pri-
usab Ariftotele didicerit , omnia mechanica,
tum problemata, tim theoremataad rotundam
machinam reduci, atq; ideo illo niti principio,
n® minus fenfui,quam rationi noto.Rotunda ma
china eftmouentiffima,& quomaior, ¢d moucn-
tior. Verim huic nobilitati adnexa cftfummare
rumad vitam pertinéntitim vtilicas, qua propte-
reaomnesaliasadiverfisartibus propagaras an-
tecellie;quodaliz facultates poft mundi genefim
longa temporis intercapedine fuos explicarunt
vius;iftaverd & inipfis mundi primorcﬁ;s ita fuit
hominibus neceffaria, vt ea fublara Sol de mun-
dofublatus videretur . nam quacung; neceffita-
te Ade vita degeretur ; & quamuis etiam cafis
contedlis ftramine,& anguitis tugurijs, ac gurgu-
ftijs cceli defenderetiniurias;fic& in corporis ve
flitu, licetipfe nihilaliud fpearet,nifi veimbres,

vt




vt niues, vt ventos, veSolem , vt frigus arceret;

uodcunque tamenid fuit, omne mechanicum
?uit. neq; tamen huic facultati contingit, quod
ventis folet , qui ctim vade oriuntur , ibi vehe-
mentiffimi fint, ad longinqua tamen fradli,de-
bilitatique perueniunt:fed quod magnis flumini-
bus crebriufaccidit,que cimin ip(g ortu parua
fint , perpetud tamen auca, co ampliori ferun
tur alueo , quo a fontibus fuis longius recefle-
runt. Nam& temporis progreflu mechanica fa
cultas fub iugo xquum arationis laborem di-
fpenfare, atque aratrum agris circumagere cz-
pit. deinceps bigis, & quadrigisdocuit comea
tus , merces, onera qualibet vehere ; & finibus
noftrif ad finitimos populos exportare, & exil
lis contraimportare adnos. pratereacimiam
res non tantim neceflitate, veriim etiam orna-
tu , & commoditate metirentur , mechanicae
fuicfubtilitatis, quod nauigia remo impellere-
mus; quod gubernaculo exiguo in extremapup
pi collocatoingentes triremium moles inflecte-
remusiquod vius fepe manu pro multis fabro-
rum manibus modd pondera lapidum; & tra-
biumFaoris & Architectis fubleuarémus ; mo=
dotollenonis fpecie aquas ¢ puteis olitoribuse-
xhauriremus. hincetiam ¢ liquidorum prelis vi
na,olea, vnguenta exprefla,; & quicquidliquo-

ris
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rishabent , perfoluere domino compulfa. hinc
magnas arborii, & marmorum moles duobus in
contrarias partes diftrah€tibus ve&ibus diremp-
fimus;hinc militiz in aggeribus extruendis, in
conferendamanu, in opugnando, propugnan-
dog; loca infinita fere redundarunt vrilicates ;
hinc demum Lignatores,Lapicide, Marmorarij
Vinitores , Olearij, Vnguentari),Ferrarij, Auri
fices, Metallici, Chirurgi, Tonfores,Piftores,Sar
torcs,omncsdcni?; opifices beneficiarij, tot,tan
taq; vite humana fuppeditarunt commoda.Eant
nuncnoui logodedali quidam mechanicorum
contemptores, perfricent frontem , fi quam ha-
bent, &ignobilitatem, atque inutilitatem falf®
criminari definant: quod i & adhuc id minime
velint, eos quafo in infCitia fua relinquamus:

Ariftotelemque potius philofophorum cory-
phszum imitemur , cuius mechaniciamoris ardo
remacutiflimz illz mechanicz quaftiones pofte
ris traditx fatis declarant: qua quidem E\ude
Platonem magnifice fuperauit ; qui (vt teftatur
Plutarcus) Architam, & Eudoxum mechanice
vtilitatem impenfius. colentes ab inftituto deter
ruit ; quod nobiliffimamphilofophorumpofief-
fioneminvulgus indicarent, ac publicarent; &
velut arcana philofophiz myfteria proderent .
resfane meo quidem iudicio profus vituperan-

da,
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| da, nififorte velimus tam nobilis difciplinz con
templationem quidem ociofam laudare;fru@um
verd, & vium, artifg; finemimprobare. fedpra
omnibus mathemaricis vnus Archimedes ore
laudandus eftpleniore,quem voluit Deusin me,
chanicis velut ideam fingularem efle ; quam om-
nes carum ftudiofi ad imitandum fibi_propone-
rent.is enim Ceeleftem globum exiguo admo-
dum, fragilique vitreo orbe conclufﬁ‘n ita chin-
I xit,fimulatis aftris vioum naturz Opus , aciura
poli motibus certis adeo pra‘ﬁ‘fcrcntibus ; vt
amula nature manus tale de fe encomium fic
promerita: fic manus naturam , Vvt naturama-
num ipfa immitata putetur. is polifpaftu manu
leua , & fola , quinquies millenum modiorum
pondus attraxic. nauemin ficcum licuseductam,
ac grauius oneratam folus machinis fuis ad fe
| perinde pertraxit , ac fi in mari remis, velifut
impulfa moueretur, qua & poftea inlicore(quod
omnes Siciliz vires non potuerunt ) in mare de- 5
duxit. ab ifto etiam ea extiterunt bellica tor- |
' menta , quibus Syracufe aduerfus Marcellum

ita dcfcn(]x func , vt paffim eorum machinator
Briareus , & centimanus a Romanis appellare-
| tur. demum hac arte confifus eo procefiit au-

daciz , vt eam vocem nature lcgiEus adeo re-
pugnantem protulerit. Da mihi, vbi fitam, ter

ramg;
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ramq; mouebo . quod tamen non modo nos
veQe tantim fieri potuiffe in praefenti libro doce
mus; veriim etiam , & omnis antiquitas ( quod
multis fortaffe mirabile videbitur ) id penitus
credidifie mihi videtur ; quz Neptuno tri-
dentem tanquam veétem attribuit ; cuius ope
terr concu(}for vbiq; nuncupatur a poetis. ad
quodetiam afpiciens celeberrimus nofter poeta
Neptunum inducit ifta machinafyrtes, quoma- |
gisapparerent Troianis, fubleuantem. !

» Leuatipfe tridenti

» & vaftas apérit fyrtes.

Mechanici praeterea fuerunt Heron,Crefibius:
& Pappus,qui licet ad mechanica apicem,perin-
deatq; Argnmcdes , euedi fortafle minime fing;
mechanicam tamen facultatem egregie percal-
luerung; talefq; fuerunt, & praefertim Pappus, vt
eum me ducem fequentem nemo (veopinor) cul
pauerit. quod & propterealibentius feci,quod |
ne latum quidem vnguem ab Archimedeis prin-
cipijs Pappus recedat.ego enimin hac prafertim
faculcate Archimedis veftigijs herere (g:mpcr Vo
lui:& licet eius lucubrationes ad mechanica per-

tinen- _J




' tinentes multisab hinc annis:paffim foleant do-
' &is defiderari: eruditiffimus tamen libellus de z-
| queponderantibus pra manibus homini adhuc
verfatur ,in quo tanquam incopiofifiima peenu
omnia fere mechanicadogmata repoficamihi vi-
dentur;quem fane libellum,fi ztatisnoftre mathe
matici ibi magis familiarem adhibuiffent;reperifl
fent fane fentecias muleas,quas modd ipfi firmas,
& ratas efle docent ; fubtiliffime , atque verif-
fime conuulfas , & labefadtatas. fed hoc vi-
derint ipfi. ego enimad Pappum:redéo, qui
ad vium mathematicarum vberiorem ,emulu-
mentorumque accefliones amplificandas peni-
tus conucr?us , de quinque principibus machi-
nis, Vede nempe, Trochlea, Axein peri-
trochio , Cuneo , & Cochlea , multa egre-
gie philofophatus eft;demonftrauitque quicquid
'in machinis | aut cogitari- perite , - auc acure
definiri , aut certo ftatui poteft, id omnequin-
que illis infinita vi pradicis machinis referens
dum effe . atque vtinam.iniuria temporis nis
' hil & ranti viri fcriptis abrafiffer: nec enimtam
denfa infcitize caligo vniuerfum: prope terras
rum orbem obtexiflet , neque tanta mechani
ce facultatis effec ignoratio confecuta:; vema-
thematicarum proceres exiftiharentur/il ,:E;:
modd - ineptiffima quadam! diftintiorie ; - diffi

| Aok culta-
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ftrationibus geometricis , vel fine vero motu |

cultates nonnullas , nec illas tamen fatis ar-
duas , & obfcuras ¢ medio tollunt . reperiun.
tur enim aliqui, noftraq; wtate emuncke naris
mathematici , qui mechanicam , thm mathe-
matice feorfum , thm phifice confiderari po('.‘
fe affirmant ; ac fi aliquando , velfine demon |

res mechanice confiderari pofiint: qua fane di- |

ftintione(vt leuius cum llis agam)nihil aliud mi-
hi comminifci videntur , quam vt dum fe,thm
phificos , tiim mathematicos proferant, vtra-
que ( quod aiunt) fella excludantur . neque
enim amplius mechanica, fi a2 machinis abftra
hatur, & feiungatur , mechanica poteft appel
lari . Emicuittameninter iftas tenebras (quam-
uis alij quoque nonnulli fuerine preeclariffimi)
Solisinftar Federicus Commandinus, qui multis
do&iffimis elucubrationibus amifflum mathema
ticarum patrimonium non modo reftaurauit,
verum etiam audlitis, & locupletis effecit.

erat enim fummus ifte vir omnibus adeo facul-
tatibus mathematicis ornatus, vt in eo Archi-
tas, Eudoxus , Heron,Euclidess Theon; Ari-
ftarcus, Diophantus ; Theodofius, Ptolemaus
Apollonius , Serenus , Pappus , quin & ip-
femet Archimedes ( fiquidem ipfius in Archi-|
medem fcripta Archimedis olent Jucernam) re

uixie




uixiffe viderentur . & eccerepente & tenebris(ve
confidimus) ac vinculis corporis infucem , li-
bertatemque productus mathematicas alienif-
fimo tempore optimo, & praftantiffimo patre
orbatas,nos veroita confternatos reliquit, vt e-
jus: defiderium vix:longo', fermone ‘ mitigare
pofle videamur . Hle:tamen-perpetud in alia-
rum  mathematicarum explicationem verfans ,
mechanicam facultatem , aut penitus prater-
mific, aut modice attigit. Quapropter in hoc
ftudium ardentiis ego incumbere capi, nec me
vnquam per omne mathematum genus vagan
tem ea folicitudo deferuit ; ecquid ex vno
quoque decerpi , ac delibari pofiic; quo ad me
chanicam expoliendam, & exornandam acco-
modatior effe poﬂ'cm .- Nunc verd clim:mihi
videar , non'ea quidem omnia , qua ad mecha
nicam pertinent, perfecifle ; fed o vig; tamen
progreflus, vtijs, qui ex Pappo, ex Vitruuio,
& ex alijs didicerine, quid fic Vectis, quid Tro+
chlea; quid Axis in peritrochio ; quid Cunes ;
quid Cochlea ; quomodog; vt pondera moueri
pofiint;aptari debeant; adhuc tamen acciden:
tia permulea ; quarinter potentiam , &pondus
vectis virtute Mlis infunt inftrunientis, perdifce-
re cupiant , opis aliquid adferre poffimy puraui
tempus ian poftalare), vt prodicem;:& nailate

goge 2 in
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in hoc genere opera fpecimenaliquod darem.
Veriim quod. facilus totius operis fubftructio
ad faftigium fuum perduceretur, nonnullaquo:
que delibra fuerunt dpcrtractanda , & prafer-
tim dum vnico pondere alterum folum ipfius
brachium penitus deprimitur: qua in re mi-
rum eft quantas fecerint ruinas lordanus (qui
inter recentiores maxima fuit auctoriratis ) &

| alij 5 qui-hanc rem fibi difcutiendam propofue

runt . opus fane arduum, & forfan viribusno-
ftris impar aggrefSifumus;in eo tamen digni,ve
noftros conatus , & induftriam ad praclaraten
dentem bonorum omnium perpetuus applau-
fus, approbatioq; comitetur; quodad ftudium
tam illuftre , tam magpificum , tam Jaudabile
contulimus quicquid habuimus virium . quod
fane qualecung; fic, tibi celeberrime PRINCEPS
nuncupandum cenfuimus ; cuius fane confilij,
atq inftituti noftri rationes multas reddere in
promptu eft: & primim hareditaria tibi in fa-
miliam noftram promerita , quibus nosita de-
uictos habes;; vefacile intelligamus ad fortunas
nonmodo noftras, verim & ad fanguinem , &
vitam aqu; pro tua dignitate propendendam
paratifiimos effe debere . Praterea illud non
parui-quoq; ponderis accedit , quoda pueri-
tia'literatum omnium ; fed pracipue mathe-

matica’_‘
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maticarum defiderio ita fueris incenfus , vt ni-
fi illis adeptis vitam tibi acerbam , atq; infua-
uem ftatueres . proinde in earum ftudio infi-
xus primam atatis partem in illis percipiendis
exegifti, eamque fepius vere principedignam |
vocem protulifti, te propterca mathematicis
raefertim deleari , quod ifte maxime ex do- |
meftico illo , & vmbratili vite genere in Solem
( quod dicitur ) & puluerem prodire pofsint:cu
ius fank rei tuum flagrantifsimum ab ineunte xta |
te peritiz militaris defiderium , exploratum in-
dicium poterat effe, nifi nimisemendicate men- .
tis effet ea proponere, quaa te fperari poflent; |
quando tupenitus adolefcens, egregiamulta fa
cinoraproficere maturafti . Tu enim cum iam
A fanQiflimo Pontifice Pio V faluberrima Prin-
cipum Chriftianorum coniunionis fundamen-
ta ia&a eflent, alacer admodum ad debellan-
dos Chrifti hoftes profectus, folidiffimam,ac ve-
riffimam gloriam tibi comparafti. Tu quoties de
fumma rerum deliberatum eft , eas fententias
dixiti , qua fummam prudentiam cim fumma
animi excelflitate coniunétam indicarent. ommit-
taminterim plerag; alia illis temporibus egre-
gie, virilicerque a te gefta, ne ubiipfica,qua
omnibus funt manifefta , palam facere videar :

qux
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uz cim omnia magna , & praeclara fint; mul-
to tamen a te maiora , & praclara expe@ant
adhuc homines. Valeinterim praftantiffimum
orbis decus’, & fi quando aliquid otij na&us
fueris has meas vigiliolas afpicere ne dedi-
gneris.










DEFINITIONES.

ENTRV M grauitatis vaiu{cu-
iufq; corpors eft punum quod-
b dam intra pofitum’.a quoli gra-
‘ ; iy ucappenfum mente concipiatur,

: "l- dum tcrtur,quicfcit;& feruateam,
quam in principio habebat pofi- |
tionem: neq; in ipfa latione circumuertitur. |

Hanc centri grauitatis definitionem Pappus Alexandtinus in |
octauo Mathematicarum collectionum libro tradidit . Federicus
verd Commandinus inlibro de centro grauimis(blidommidcm !
centrum defcribendo 1ta explicauit. I

Centrum grauitatis vniufcuiufg; folide figu-
re eft punctum illud intra pofitum, circa quod |
' vndiq; partes @qualium momentorum confi-
| ftunc. fi enim pertale centrum ducatur planum
| figurain ‘quomodocung; fecans femper in'‘par-
| ces xqueponderantes ipfam diuidet.
l R B
|

A COM-
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COMMYVNES NOTIONES.
I

Si ab 2queponderantibus zqueponderantia au-
ferantur, reliqua 2queponderabunt.

II

Si zqueponderantibus @zqueponderantia adii-
ciantur, tota fimul zqueponderabunt.

INI

Quz eidemzqueponderant, inter fezque funt
grauia.

SVPPOSITIONES.
I

Vnius corporis voum tantum eft centrum gra-
uitatis.

IT

Vhnius corporis centrum grauitatis femper in
eodem eft fieu refpectu fui corporis.

I

| Secundim grauitatis centrum pondera deor-

fum feruncur.




DE LIBRA 3

DE L IBRA.

8] NTEQV AM delibrafermo ha
#id| beatur,veres clarior elucefcat, fic

il libra A B reQa linea; CD vero
trutina , qua fecundum commu-
| nem confuetudinem horizonti

femper eft perpendicularis. pun-
&um autem C immobile, circa quod vertitur li-

lbra ,centrum libra w
vocetur. itidemque .
(quamuis tamenim- 4 Q B
proprie) fiuefupra,
fiue infra libram fue -
rit confticutum.C A ﬁ
\verd,&CB,tum di % v
ftantize , tum libre 4 P
' brachia nuncupen- . 7”;1'
| tur . & fi Acentro li- )

bra fupra, vel infra

libram conftituto ipfi AB perpendicularisduca-
tur,haec perpendiculum vocetur, qua libram AB
| fubftinebit; & quocunquemodo mouecatur libra,
ipfifemper perpendicularis exiftet.

A 2 LEM-
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| 8. Tertii.

DE LIBRA

LEMM A.

Sit linea A B horizonti perpendicularis,&dia
metro AB circulus defcribatur AEB D, cuius
centrum C . Dico punétum B infimum effe lo-
cum circumferentiz cicculi AEB D; punétum
vero A fublimiorem; &qualibet puncta,ve DE
xqualiter 2 puncto A diftantial xqualicer effe
déorfum ; qua verd propius funeipl Acis , qua
magisdiftant,fublimioracfle.

Producatur A B yig;' ad mundi: cen-
trum,quodfit F; deinde in circuli circum-
ferentia quoduis accipiatur pun@um G 5
connectanturq; FG FD FE . Quoniam
n. B F minima ¢ft omnium , qua 3 pungto
F ad circumferentiam A E B D ducun-
turserit B Fipfa F G minor.quare punctum
B propius erit puncto F,quim G. hacq;
rationc oftendetur punctum B quouis alio
puncto circumferentiz circuli AE D B
mund: centro propius effe. erit igitur pun-
ctum B circumferentize circuli AE BD
infimus locus. Deinde quoniam A F per
centrum ducta maior cft ipfa G F; erit
punctum A non foldipfo G, verum ctiam
quouis alio puncto circumferentiz circuli
A EBD fublimius.Praterea quoniam D F
F E funt 2quales ; puncta D E aqualiter
mundicentro diftabunt. & cum DF maior fit F G; erit pun-
ctum D ipfi A propiuspuncro G fublimius. quz omaiademon-
ftrare oportebat.

PR(i-J




PROPOSITIO 1

Si Pondus in eius centro grauitatisa rectafu-

neahorizonti fuerit perpendicularis.

Sit pondus A, cuius centrum gra
uitatis B, quod  linca CB fuiti-

A
t 2\
neatur. Dico pondus nunquam ( ;; f
44 i )

permanfurum, nifi C B horizonti-*" { )<

perpendicularis exiftac. fic pun- * /7

ctum C immobile , quod vt pon / \
dus fultincatur, neceffeeft. & cum

punctimC fie immobile, fi pon-
dus A mouebitar, punctum B cir
culi circumferentiam defcribet,
cuius femidiameter crit CR. qua
re centro C, fpatio vero BC, cir-
culus defcribatur BE D E . fitg;
primum BC horizonti perpendicularis, qua vigs ad D produca-
| tur 3atq; punctumC fitinfra punctum B. Quoniam enim pondus
| A fecundum grauitatiscentrum B deorfum mouetur; punctum
; B deorfum in centrum mundi , qud naturaliter tendit , per re-
| ctam lineam B D moucbitur : totum ergo p(rmdust cius cen-
iuo_srauirgtis B fuper rectam lincam B C_grauefcet. cum au.
!"t-e_mTB—o_:‘ngius i linca C B _fuftincatur , linca C B totum_fulfi-

nchit pondus A ;.fuper quam deorlum moueri non poteft, cum
abipla prohibeatur: per definitionem igitur centri grauiratis pun
| aD1pIa pronibeatur: pe 3

ctum B, pondufg; A in hoc ficu mancbunt. & quamquam B quo-

P G5 10l 1 q

cung; alio puncto circuli fic fublimius ; ab hog tamen fitu deorium
per circuli circumferentiam nequaguam mouebitur. non enim.ver-
fus Fmagis,quim verfus E inclinabitur,cumex vtrag; paste &qua-
lis fit delcenius 3 neq; pondus A invnam magis ,quiminalteram
22 "Egeecnils $ 90q; poncus L AL s
partem propenfionem habeat: quod non accidit in- quouis alio
puncto circamferentiz circuli (" prater D ) fit ponderis ciufdem

ftineatur linca, nunquam manebit, nificadem li -

centrum
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DE LIBRA

centrum grauitatis, vt in F3 cum ex "
puncto F verfus D fit defcenfus, ac , e
1

verd verfus B afcenfus . quare pun- T~
ctumF deorfam moucbitur. & quo 5’2}/ e O

niam Fcr ‘rectam lincamin centrum \ '
mundi moucri noa poteft, cum 3 '
puncto Cimmobili propter lincam
CF prohibeatur; deorfum tamen
ficuti cius natura poftulat , femper
moucbitur.& cum infimus locus{it
D, percircumferentii F D mouchi
tur, donccin D perueniat , inquo
fitu manehit,pddulg; immobile cxi

@.rum g}liadgqﬁn}vamﬂplim mouéri non poteft, cum ex pun-
cto C fit appenfum; tum etiam, quia in cius centro grauitatis fufti
netur. Quando autem F erit in D, erit quogs lincaFCin DC,
fimulgs horizonti perpendicularis. pondusergo nunquam mane
bit,doncc linca CF horizonti perpendicularis non exiftat. quod
oftendere oportebat.

Exhocelici potelt, pondus quocung; modo
in dato punéto fuftineatur , nunquam manere; ni
fiquando acentro grauitatis ponderis ad id pun
&um duta lineahorizonti fic perpendicularis.

—H

Vt iifdem pofitis, fuftincatur 3
pondus i lincis CG C H. Dico g oé—
fi ducta B C horizonti fit perpen- R
dicularis, pondus A mancrefiverd /@
ducta CF non fit horizonti per-
pendicularis, punctum F deorfum
vig; ad D moueri 3 in quo fitu pon-
dusmanebit, ductag; C D horizon
tiperpendicularis exiftet . quz om-
nia eadem ratione oftendentur.
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i_ PROPOSITIO IL

| Libra horizonti aquidiftans,, cuius centrum |

| fitfupra libram, zqualiain extremitatibus,xqua |

i literq; aperpendiculo diftantia habens pondera, |

' fiab eiulmodi moueatur fitu , in eundem rurfus |
relicta, redibit; ibig; manebit.

Sit libra A Brecta li-
nea horizonti “2quidi- @

)
ftans , cuius centum C 3
fit fupral ibram;fitgsCD \(' c
perpendiculi , quod ho- /)
%

rizonti  perpendiculare @-

entzatgsdiftantia DA fie g N
diftantiz D B 2qualis;
fintg; in A Bpondera 2- ’b &

qualia, quorii grauitatis K_,
centraflintin A B puctis.
Moucatur A B libra ab
hoc fitu,putd in E F, deinde relinquatur. dicolibram EF in AB ho
rizonti zquidiftantem redire,ibiq; manere. Quoniam autem pun
ctum Ceft immobile,dum libra mouetur , punctum D circuli cir-
| cumferentiam delcribet, cuius femidiameter erit CD .quare cen-
tro C, fpatio verd CD, circulus defcribatur DGH . Quontam
enim C D ipfi libra: femper eft per ndicularis,dum]libra ent in
EF, lineaC D ent n CG, itavt gG fit ipfi EF perpendicula-
Lris. Cmauzem ABbifariam i puncto D dividatur, &pondera |
in AB fint 2qualia; crit magnitudinis ex ipfis A Bcompofitacen I fror
trum grauitatis in medio,hocelt in D.& quidolibra VR CUM PON | oo
| deribus eritin EF 5 erit magnitudinis ex vuriig; EF comppfugs_efl rantibus .
| trum gravitatis G.. & quoniam C G horizonti non cft perpendi- |
cularismagnitudo expoaderibus EF compofita in hoc fitu mi-
mim¢ perfiftet,(cd deorfum fectidiim elus centrum gl;:lu,lt_gpsc per
circumferentiam G D moucbitur; dopec CG horizonti fiat per-

pendi-
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| 0. Hubwe.

necC G in CDredeat.
Quandoautem CG erit
inCD,linca EF, cim
ipli CG femperad rectos
fitangulos,eritin AB;in
quofituquog; manebit.i
braergo EFin A Bhori-
zonti zquidiftitem redi
bit, ibig; mancbit. quod
demonttrare oportebat.

PROP

Librahorizonti xquidiftans xqualiain extre-
mitatibus , xqualiterq; a perpcndlculo diftan-
tia habenspondera, centro inferne collocato,in
hoc fitu manebit. fi verd inde mouecarur, deor-
fum reli&ta, fecundim partem decliviorem mo- ‘

uebitur.

Sit libra A B recta li-
nea lorizonti xquidi-
ftans , cuius centrum C
fitinfra libram ; perpen-
diculumg; fit C D, quod
horizontiperpendiculare
erit; & diftantia A D fic
diftantiz D B xqualis ;
fintg; in A B pondera
aqualia, quorum grauita-
tiscentra fint in punctis

pendiculasis Jfcilicet do- |

o i
\nr‘

OSITI1.0 1L

N\
J

AB. Dico primim libram A B in hoc fitu manere. Quoniam
caim AB bi.lariam diuiditur 3 puncto D, & pondera in AB funt
@qualia; crit punctum D centrum grauitatis magnitudinis ex

virilg; ‘




DE LIBRA 5

vtrifg; AB ponderibus compofitz. & CD libram fuftinens ho-
rizonti eft perpendicularis , libra ergo A Bin hocfitu mancbit.
moueatur autem libra A B abhocfitu, putd in EF,deinde selinqua
wr. dico libram EF ex parte F moueri. Quoniam igitur: C D
ipfilibrz femper eft perpendicularis, dum libra criv . EF , erit
CD in CG ipfi EF perpendicularis . & punctum G magnitudi-
nisex EF compofit centrum grauitatiserit; quod dum moue-
tur,circuli circumferentiam defcribet D GH, cutus femidiameter
CD, &ceatrumC. Quoniam autem C G horizonti non eft per-
pendicularis, magnitudoex E F ponderibus compofitain hoc fi-
tu minimé mancbit; fed fecunddmicius grauitatis centrum G deor
fumper circumferentiam GH moucbitur . libracrgo EF ex par
teF deorfum moucbitur, quod demonttrare oportebat.

PROPOSITIO IIL
Libra horizonti zquidiftans ®qualia in ex-
tremitatibus, 2qualiterq; 4 centro in ipfa libra
collocato, diftantia habens pondera; {iueinde
moueatur,(iue minus; vbicung; reli tamane bit.
Sitlibra rectalinca A

Bhorizonti zquidiftans, Q'\\)

cuius centrum C in ca- *

demfitlinca A B; diftan

tiaverd C A fit diftantiz )
CBzqualis: fintg; pon- @ N @
derain A B2qualia,quo-

rumcentra grauitatis fint \@

in puntis A B. Moucatur

libra, vein D E, ibiqué

relinquatur. Dico primiim libram D E non moueri,, in coqué fita
manere. Quoniam enim pondera A B funt zqualia; eritmagni-
tudinis ex vtroq; pondere, videlicet A,8& B compolfitz centrum
grauitatisC.. quare idem pun@um C , & centrum libre,& centril
grauitatis totius poaderis erit. Quoniam autem ceatrum librz

B C, dum
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de guafitis,
ac maentio,

c) dmlhlAI".V'ﬁ7 Pt
cum ponderibus in DE C’,\x'
Mouetr » llnmo_llilc o<,
l_na_mt. ufmnml quOGs X : \

gravitatisquod eftadem © GN . N 0 /g
C, ion, moudhitur. nee - '/ N =,
igitur libra D E moucbi - - e

tur-, per definitioncm ; >

centri gravitatis , cum in @

ipfo fufpendatur. Idip-

£mquoq; ‘contingic libra in’A B horizonti zquidiftante , vel in
quocungs alio fitu cxiftente’ ‘Mancbic ergolibra , vbi relinque.
tur. quod deémonttrare oportebat.

Cumveroiniis, quedicta funt, gravitatis tantm magnitudi
num, qux in extremitatibus libre pofite funt @quales , abfgs li-
bra grauitate confideraucrimus; quoniam tamen adhuc librzlra-
chiafimtequalia , idcirco idem librae,eins gravitate confiderata,
vnit curo poaderibus ; vel fine ponderibus eneniet . idemenim cen
trum grauitatis fine ponderibus ibra tantdm gravitatis centrum
erit. Similiter [i ponderain libr extremitatibus appendantur, vt
fieri folet, idem cuenict; dummodo ex fufpenfionum punétis ad
centra grauitatum ponderum ductz linez.( quocungs modo mo-
uc'aiur%ibh Jfiprotrahantur, in centrum mundi concurrant.. vbi
enim pondera hoc modo funt appenfa, ibi grauefcunt, acfin iif-
dem punctis centra grauitatum haberent . practerea, quafequun-
tur, codem prorius modo confideraic poterimus. '

* Quoniam autem huic determinationi vitimemultad nonnullis
aliter fentientibug dicta officere videntur 3 idcirco in hac parteali-
quantulum immorari oportebit 3 & pro viribus , non folum pro-
priam fenteritiam , fed: Archimedem ipfum, quiin haceadem effe

fententia videtur, defendere conabor.

ibus.




DE LIBRA 6
lifdem pofitis , duca- ‘ bosie

ltur FCG iplt AB, & !
| horizonti perpendicula- @(
| ris3 &centro C, (patio- N ¢
qué CA, circulus defcri / \
batur A D FBEG. erunt %
puncta ADBE m circu 6 2

L/

li circumferentia; cum li-
brx brachia fint 2qualia.
& quoniamin vnamcon
usniunt {ententiam, afe-
rentes (cilicet libram DE
neg; in FG moueri , ne-
que in DE mancre,ed i AB horizonti quidiftantem rediré.
hanc eorum featentiam nullo modo confiftere poffe oftendam.
Non'enimy led fi quod aiunt, euenerit, vel ideoerit, quiapondus’
D pondere E graumus fuerit, vel fi pondera funt xqualia, diftantiz,;
quibus funt pofita,non erunt aquales, hocetCD ipfi CE nonerit;
wqualis, led maior - Quod autem pondera in DE fint 2qualia,&
diftantiaC D fit xqualis diftantiz CE: hxc ex fuppofitions pa-
tent. Sed quoniam dicunt pondusin D inco fitu pondere in E
graviuseflein alterofita deorfum: dum ponderafuntin DE, pun-
ctum C non eritamplius centrum rauitatis , nam non manent , fi
exCiulpendantur s fed crit infinea €D, ex tértia prioni Archi-
medisde zoucponderantibus.non autemerit in lincaC E, cum pont
dus D grauins (it pondere E. fitigitur in H, in quo fi fulpendan-
tur , mancbunt . Quioniam aurem centram gravitatis. ponderum
' in ABicoanzxorum :it punctum C3 ponderum vero,in D E cft
punctum H : dum igirurpondera A B mouentur in D E, centrum
raitatis G verfus 1> moucbitur, &ad D ropius accedet ; quod
gl_[jgggolsﬂlil_;:;um ponderacandem inter IE Fanti
Vaigfcuiulg; enim corporis centrum grauicatis in codem
eft (iturefpectu fn corporis. & quamquam puactum C 0~
' rumicorporam A I centrum grauitatis , quia tamen interfefeitad
| libiza comnexa fuat, vr:femper codem modo {e {e habeant ; Idco

G

fefcrucnt diftantiam,

punctuny €162 corum crit ceatrum grauitatis , ac fi; vnatantum
) B 2 effee
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Ex
woguep,

&::fm effet magnitudo. libra ‘

cnim vna cum ponderi-
bus vnum tantum conti p‘
nuum cfficit, cuius cen- >
trum gragitatis erit fem-
perinimzdio, non igitur N
pondusinD ponderein 6
Eclt grauius, Siautem
dicerent cenrrum graui-
tatisnon in linea C D,
fed in CE effe debere;
idem eunenict abfurdum.

Amplius fi pondus D
deorfum mouchitar,pondus E futfum moucbit.pondus igitur gra-
uius, quim fit E, in codemmet fitu ponderi D 2queponderabit, &
grauia inzequalia 2quali diftantia pofita zqueponderabunt. Adii-
ciaturergo ponderi E aliquod grané , ita vt ipfi D contraponde-
ret, i ex C fufpendantur. fed cam fupra oftenfum fit punctum C
centrum ¢ffe grauitatis equalium ponderum in D E; fi igitur pon-
dus Egrauivs fuerit pondere D, erit centrum grauitatis in linea
CE. fitgs hoccentrum K . at per definitionem centri gravitatis, fi
pondera fufpendantur ex K , mancbunt . ergo fi fufpendanturex
C, non manchunt,quod eft contra hypotefim : fed pondus Edeor
fum moucbitur. quod{i ex € quoque fufpenia xqueponderarent;
vniusmagnitudinis duo eflent centra grauitatis 3 quod cft impofsi
bile.Non igitur pondus inE grauius co,quod eft in D,ipfiDD 2que-
ponderabit,cum ex puncto C fiat fufpenfio. Ponderaergoin DE
2qualia ex corum grauitatis centro C fufpenfa,zqueponderabunt,
mancbuntqué. quod demonfirare fuerat propofitum.
. Huicautem poftremo inconuenicati occurrunt dicentes, im-
pofsibile cfic addere ipli E pondus adco minimum , quinadhuc i
exC fufpendantur,pondus E femper deorfum verfus G moueatur.
quod nos fieri pofle fuppofuimus,atque fieri pofle credchamus . cx-
ceffumenim ponderis D fuprapondus E, cum quantitatis ratio-
nem habeat snon {olam minimum cffe, vérum in infinitum diuidi |

poffcimmaginabamur,quod quidem ipfi, non folum minimum, |
' : fed |
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fed ne minimum quidem effe , cum reperici non pofsit, hocme-

do demonftrare nituntur, : :
Exponantur cadem.

a punctifqué DE hori- N

zonti perpédicularesdu

citur DHEK, atg; alius

fit circulus LDM, cu-

iuscentrit N, qui F DG

inpuncto D contingar, ™ {
ipligs FDG (it zqualis: .
erit NC rectalinea. & Il

quonuam angulusKEC
angulo H DN cft zqua
lis,angulusqs CEGan-
gulo N.DM eft ctiam
aqualis; ctim A (emidiametris, equalibusgs circumferentiis conti.
neatac; erit reliquus mixtuiqué angulus KE G reliquo mixtoqué
H DM zqualis. &quia fapponunt,, quo minor eft angulus linca
horizontiperpendiculari , & circumfcrentia contentus, ed pondus
in co fitu grauius effe . ve quo minor eft angulus HD, & citcumfe
rentia D G contentus angulo K E G; hoceft anguloH D M itafe
cundum hanc proportionem pondusin D grauws efle pondercin
E. Proportio autem anguli M D H ad angulum HD G minor cft
qualibet proportionc,qua it inter maiorem , & minorem quanti
tatem ; ergo proportioponderum D E omnium proportionum mi
| nima crit.immo negs erit feré proportio s cum fig; omnium pro
| portionurm minima. quod autem proportio MDHad H DG fit
| omnium Giinima,ex hac necefsitate oftendunt; quia M D Hexce
dit HD G angulo cumilinco M DG,qui quidem angulus omnium
anguloru rectilineorum minimus exiftit: crgo cum non pofsit da
ti angulus minor M1 G,¢tit proportio MD HadHD G omuii
proportionam minima. qua ratio inutilis yalde videtur effe; quia
| quamquamangulus M:D G fit omnibus rectilineis angulisminor,
| non idcirco fequitur,abfolutd,fimpliciterg; omnium el anguloris
minimum:nam ducatur i puncto Dlinea DO ipfiN Cperpendicu
laris,hzec vtralg; tanget circumfereatias L DM F D G in puncto

D. quia

Ex 13.0er-

29. Primi.

Ex18.Ter
.
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D quia verd circumfe |
renti z funt zquales,erit H E
angulus MD O mixtus .
angulo O DG mixto (\/‘)/'

xqualis; alter ergo an

gulus,ve O DGminor x\-/ '\
erit M DG, hocelt mi / 1 n
I .
0
R

nor minimo. angulus

deinde O GH minor B&H <A
eritapgulo M D Hjqua  Q \ LB

t| re O D Had angulum G/ Ak
H DG minorem habe ]x
bit proportioné , quim

M D H ad cundem H DG . dabitur ergo quoqué proportio mi-
nor minima,quam in infinitum adhuc minorem ita oftende-
mus. Deferibatur cireulus D R, cuins centrum E, & femidiame-
tec E D continget circumferentia D R circumferentiam DG in
runcro D, lindamiqué D O in puncto D quare minor. eric angu-
s RD G anigulo ODG - fimiliter & angulus R DH angulo
ODHUnfinorém igitur proportionemhabebit R DHad H DG,
quinm ' O'DH-ad HD G Accipiatur deinde inter E C vecun-
punctum P, ex quo in diftantia P D alia deferibatur circum-
erentia 1D Q. que circumferentiam DR ; circumferentiamqué
D G in puncto 1) contingét's & angulus. Q D H minor  erit
angulo R DHt ergoQ D Had H DG tinorem habebic propor
tionemj qnim RD H ad HDG. eodemgue prorfus modo, fi
inter PIC aliud accipiatur posnictum , & inter hoc & C aliud, &fic
deincdps, infinita defcribeotar circumfesentiz inter D O, & cir
| camferentiam 1 G; exquibus proportionemyin infinitum femper
minorear nueniemys:. atque ideo proportionem pondens in D
adipondus i E non adeo minorem effe fequitur, quin®ad infini
tum ipldfemper minorem reperiri pofSits & quia angulis M D G
iwinfinicim dividi poteft 3 exceffus quogue’ grauitatis D fupra E
dividiad infinitum poterit. vl i o

(8 ¢ -t mt

reafnotiq O A7 14 O b

& -‘).U Sed
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[ E

Scdneque pr:ctcrcundum
 cft, ipfos in demonttratio- _
' neangulum KEG maiorem h\\ e

clfeangulo HD Granquam ™\ i
| notum accepifle . quod cft
quiden verum, i DHEK
inter (& fe fint @quidiftan. 3
tes . Quoniam autem (vt
ipli quogue fupponunt ) li-
nez D H EK in centrum
mundi conueniunt ; lincz
D H EK zquidiftantes nun
quam erunt,& angulus KEG
angulo HD G non folam
maiog erit , fed minor . vt
exempli gratia, produgatur,
F G'vlque ad centrum mun
di, quod fit S ; connectan:
turqué DS ES. oftenden- -
dum eft angulum'S EGimi

norem effcanguloSD G- da
catur A puncto E linea ET circulum' D.G EF contingens, abeo

| demqué puncto ipfi D S xquidiftans ducatur EV' . Quoniam igi
| tur EV DS inter fefefunt aquidiftantes:imiliter ET I)Oa:jui
| diftantes: erit angulus VE T angulo S D O xqualis . & angulus
' TEG anguloOD M cft qualis ; cum & lincis contingentibus,
circumferentiilqué aqualibus contineatur : totus ¢rgo angulus,
V EG angulo $D M zqualis erit . -Auferatur ab angulo SDM
angulus curuilineus M D G ab angulo autem VEG angulus au-
feratur VES ; & angulus V ES rectilincus maiorelt curuilineo
MD G 3 erit reliquus angulus SE G minor angulo D G.
Quare ex ipforum {uppofitionibus non folum pondus in D F‘l-
uius erit pondere in E 5 verdm:é conuerfo , pondus in E iploD
grauius exiftet . 391
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- | wius erit,quim)in L. Alteradeindecaufa, quam ex rectiori, & obli

" dit ergoii A grauins erit. hocq; oftendunt accipiendo arcum

Rationes ta:inen af b
ferunt , quibus demon eyt -
ﬂnuni?t?nbmr,lﬂum L‘ oo N
DE in AB horizon- DL Newods \\
t @ antem ¢Xx [T
necefsitate redire. Pri- N
mim quidem often- A £ 2
dunt , idem pondus 4 / .
gravius cffe in A, / b <)
quamin aliofitu,quem H 7 '/_‘9
®qualitatis fitum no- s /\
minant , cum linea o iV

AB fit horizonti z- ¥

quidiftans . deinde qud propius eft ipfi A , quouis alio remotiori
grauius efle. Ve pondus in A grauius effc, quim in D; &in D,
quim in L. fimiliter in A grauius, quamin N; & inN grauius,
quimin M. Vnum tantdm confiderando pondus in altero libre
brachio furfum deorfumqs moto. Quiainquiunt ) pofitatrutina
in CF, pondus in A longiuseft i trutina, quim in D: &inD
longws , quimin L. ductis enim DO LP ipli C F perpendicula-
ribus , linea A C maior cft,quim DO, & DO ipfa LP. quod
idem cuenit in punctis N M. deinde ex quo loco( aiunt ) pon
dus velocius mouetur, ibigrauius eft;velocius autem ex A , quim
ab alio ficu mouetur 3 ergo in A grauius cft. fimili modo, quod
propius eft ipfi A , velocius quoque mouctur 5 ergo in D gra-

quiori motudeducunt, eft; qud pondus in arcubus zqualibus re-
ctius defcendit,, gravius effe videtur; cumpondus liberum , atg;
folutum fuapténatura recté mouestur ; fed in A rectius defcen

A-N arcti LD zqualem ;5 4 Punctifq; N L linex FG ("quam
etianvdirecrionis vocant ) zquidiftantesducantur NR L Q, qua
lincas AB'DO fecent in QR; & 2 puncto N ipfi FG perpen
| dicularis ducatur NT. rectéq; dcmonlgl:ant LQipfi P O zqua |
Jem cffe, & N R ipfi CT; lincamq; N R ipfa LQ maiorem effe.

—

‘Quoniam autem defcenfus ponderisex A vigs ad N per circum-

ferentiam |
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ferentiam A N maiorem portionem linee F G pertranfie ¢ quod
ipfivocant capere de directo ) quim defcenfus ex L in D percir
cumferentiam L D 5 ciimdefcenfus AN lincam CT pertranfear,
defcenfisvero L D lineam P O; & C T maioreft P Oj; rectior erit
defcenfus AN, quim defcenfus LD grauius ergo crit pondus
in A, quim in L , & in quouis alio fitu. ecodemq; prorfus
modooftendunt , qud propius cft ipfi A, grauius effe .

V' fint circumferentiz LD D A interfefe 2quales, & 3 puncto
DipfiAB perpendicularis ducatur DR ; erit DR ipfi CO 2qua
lis.lineam deinde DR ipfa LQ maioremefle demonftrant. di-
cuntq; defcenfum D A magis capere de directo defcenfu LD, ma
ior enim cft linea CO, quim O P: quare pondus grauius erit
in D, quim in L. quodipfum cuenit in punctis N M. Suppo-
fitionem itag; ,qua libram DE in A B redire demonftrant , vt
notam,manifcftamq; profcrunt. Nempé Sccundidim fitum pon

dus grauius efle, quantoin codem fituminus obliquus eft defcen |
fus. huiufq; reditus caufam cam effe dicunt; Quoniamfcilicet

defcenfus ponderis in D rectior eft defcenfu ponderisin E, clim
minus capiat de directo pondus in E defcendendo, quim

dus m D fimliter defcendendo. Ve fi arcus EV fit ipfi D A
xqualis , ducanturgs VH ET ipfi FG perpendiculares 3 maior
ent DR, quim TH. quare per fuppofitionem pondus in D ra
tione fitus grauius erit pondere in E, pondus ergo in D, climfit
grauius, dcorfum mouebitur; pondus verd in E furfum,donccli
bra DE in A B redeat.

Alterahuius quog; reditus ratio eft, ciim trutina fupra libram
cft in CF; lincaCG eft meta. & quoniam angulus GC D ma
ior cft angulo GCE , & maior 3 meta angulus grauius reddic
pondus 5 trutina igitur {uperius exiftentes grauius erit pondus in
D, quim in E. idcirco D in A, & E in B redibit.

His itag; rationibus conanturoftenderclibram DE inAB re
dire; qua meo quidem juditio facile folui poffunt.

e

34 Primi.

Cardanus o

C Primim
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Primiim itaq; quan
tum attinetad ratio-
nes pondus in A gra
uius cffe , quim in a-
lio fitu oftendentes,
quas ex longiori , &
Fropinquiori diftatad
incaF G, & ex velo-
ciori, & rectiori mo
tu dpuncto A dedu-
cunt; primimquidem
non demonftrant, cur
pondus ex A velocius
moucatur , quim cx alio fitu . nec quiaCA eft D O maiors
& D O ipla L P,propterea fequitur tanquam ex veracaufa,pon
dus in A gravius cffe, quim in D 5 & in D, quim in L. negs
cnim intellectus quicfCit, nilt alia huius oftendatur caufa; cim o
tius fignum , quim vera caufa effe videatur . id ipfum quog; al-
teri rationi contintingit, quam ex rectiori & obliquiori motu de.
ducunt. Praeterea quacung; ex velociori, & rectiori motu per-
fuadentporidus in A grawus cfie, quim in Dj; non ideo de-
monftrant pondus’in A , quatenus eft in A , grawws effe pon
derein DD, quatenus cft in Dj fed quatenus 3 punctis DA rece
dit. Idcirco antequimviterius progrediar , oftendam primim
pondus, quo propius et iplis FG, minus grauitare; tum qua-
tenus in co fitu , in quo reperitur, manct : tum quatenus ab co
xj:::dfit « fimulg; falfum cfic, pondus in A grauius effe, quim in

io fitu.

Producatur




Producatur FG vig; ad xi:;dicm ity boup .

trum,quod fit S . & i puncto S circus 17 % S 1
lum AFBG contingens ducatursneqs’ | 172" 1-.' TP

emim linea 3 puncto S circulurh conal: / N o O
tingere poteft in A ; naov ducta A S al:: hijse 1
triangulum AC S duos haberet mgu oy i Wsosoiusagf en)
los rectos, nempé SAC ACS; quodioy x/,/”l o3 i

eft impofsibile . negs {uprapunctum A
in circumferentia A F conzinget 3 cic ! o
culum enim fecaret. tanget igitur in- -
fra, fitg; S O. connectantur deinde SD-
SL, quz crcumferentiam AOGiin
punctis KH fecent. & Ck CH con 1+ ¢
wungantur.Et quoniam pondus,quanto:
propius cft ipfi F, magis quoque inni-
titur centro; vepondus in Dmagisver< |
fionis puncto C innititur tanguam

centro 3 hoceft in D magis. {fupraJi-’ 1 nit
neam C D gravitat,quimfi eflctin A \ 3
fupralineam CA 3 & adhue magis in | eitnoy
L fupralineam CL ; Nam ‘climtres &05 arims zun
anguli cuiuicung; trianguli duobus res 3

| ctis fint quales , & tranguli DCk; zquicruris angulus DCk:
| minor fit angulo L CH zquicruris  trianguli L C H:: erunt’ reli=

qui ad balim fciliceee CD k € k D. fimul fompti: reliquis CLH
r CH L maiores.. & horum dimidiiy hoc eft angulus €D-S angu:

gis adherebit motui naturali- ponderis.n L’ prorfus fokitivhoc
cft lincz LS, quim C D imotui D §: pondus. cain.in L libs-:
berum,atgs dolitum in: centrum mundi'per L S mouersturs pons
dusgs in)) per DS quoniam verd pondus in L totsim- fuper. L8
grauitat, in D vero duper DS : pondus in L magis fuprs lincanx
CL grauitabir, quim exiftens in D, fupra-lineam D € .- ¢1g0
lineaC L pondiss magis fuftentabit,quinelinga GD .. Eodems
qué modo, quo pondus propius fuesitapfi F» magis,ob hanc cam

D.E' L 1B RIA: 10

lo CL S maior cric. conifag; €L S fie- minors-linea Gk man |

fam: i linéa CL fuftincri oftendetuc « femper ¢nipn angyes C LS

€ 3 minor

1118 Terrii.

7
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mioor effct. quod ctiam patets qui fi
linez CL,& LS in vnam coinci t
lincam,quod euenit in FCS;tunc linca
CF totum fuftincret pondus in F, im-
mobilemg; redderet :neg; vllam pror-
fus gravitatem in circumfcrentia circu

| li haberet. Idem ergo pondus propter -

fituum diucrfitatem grauius,leuiufg; erit.
non autem quia ratione fitus interdum
maiorem fevera acquirat grauitatem,
i(nterdum verd amittat , cim ciufdem fit
emper grauitatis,vbicunquerepenatur;
fed gxiagmagis,minufué i3 cirr:uPemfcrcn-
tia grauitar,vt in D magis fupra circum
ferentiam D A gravitat,quimin L fupra
circamferentiam LD. 10«: eft, fi pon
dus i circumferentiis , rectifs lineis fu
fincatur circumferentia A D magis fu
ftinebit pondus in D, quim circumfe
rentiaD L pondere exiftentein L . mi
nus enim coadionat C D ,quim C L.
Praetereaquando pondus eft inL, fiel-

fetomninoliberum,penitulqs {olutum,deorfum per L S mouereturs
nifi lineaC L prohiberetur,qua pondaus in L vitra lineam LS per
citcamferentia L D mouericogitsipfumgs quodammodo impellity
impellendogs pondus partim uftentabit.nifi cnim fuftineret, ipfigs
renitéretury deorfum per lincam L S moueretur,non autem per
circumferentiam L D. fimiliter CD ponderiin D renititur, clm
illud per circumferentiam D A moueri<cogat . codemg; modo
exiftente ponderc in A, linea C A pondus vitra lineam AS per
ciréumferentiam A O moueri compellet. eft enim angulus CAS
acutus 3 cdmangulus ACS fie rectus . linez igitur CA CDali
quaex-parte, non tamen ex 2quo ponderi

angulus in  circumferentia circuli 3 lineis 4 centro
mundi $, 8 centro C prodeuntibus , fuerit acutus ; idem cue-
pire fimiliter oftendemus. Quoniam autem mixtus angulus CLD

$

renituntur. & quoticl’

m

aqualis
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zqualis cft anguloC D A,clim 3 femidiametris ,cademg; circumfe
rentia contineantur; & angulus CLS angulo CDS cft minor;
erit reliquus S1. D reliquo S D A maior. quare circumferentia
DA, hoc eft defcenfus ponderis in D propior erit motui natu
rali ponderis in D foluti, lincz fcilicet DS, quim circumferen
tia L D linex LS. minus igitur lincaCD ponderi inD reniti.
tur, quim lincaC L pondentin L. lincaideo C D minus fuftinet,
quim CL ; pondufg; magis liberum erit in D , quiminL:
citm pondus naturaliter magis per D A moueatur,qu-mper L D.
quare grauius eritin D, quim in L. fimiliter oftendemus C A
minus fuftinere, quim C D:pondulg; magisin A ,quim in DIi
berum, graviufgs eile. Exparte deinde inferiori ob caldem caufas,
quo pondus propius fuerit ipfi G, magis detinebitur ,ve in Hma
gisd lincaCH ,quimin K ilinca CK. nam ciim angulus CHS
maiorficangulo Ck S, ad rectitudinem magis appropinquabunt
fefelinee CHHS,quimCk kS; atq; ob ifpo us magis deti-
nebiturd CH, quimiC k.fienimCH HS invnam conuenirent
lincam vtcuenit pondercexiftenteinG 5 tunc linca CGrotum fu
ftineret pondusin G , ita vt immobilis perfifterer . quo igitur
minor erit angulus linea CH, & defcenfs ponderis foluti, {cilicet
H S contentus,co minus quog; cinfmodi linea pondus detinebit.
& vbiminus detinebitur, ibi magis liberum, grauiufo; exiftet.
Prxtercafipondus in k liberum eflee , atgs folutum ; per lincam
kS moueretur; i linca verd C k prohibetur, qua cogit pondus
citra lineam k § per circumferentiam k H moueri. ipfum enim
quodammodo retrahit , retrahendogs fuftinet.nifienim fuftineret,
pondus deorfum per rectam k S moucretur , non autem per cir
cumferentiam k H. fimiliterCH pondus retinet, cilm percircum
ferentid HG moueri compellat. Quoniid autem angulusC HS ma-
ioreft angulo C KS,déptis aqualibusangulisCHG CkH; erit
reliquus S HG reliquo S K H maior. circumferentia igitur k'H ; hoe
eft defcenfus ponderisin k,propior erit motui naturali ponderis in
k foluti, hoceft linez k S, quim circumferentia H G lincx HS.mi
nus idcirco detinet lineaCk,quim CH : cdm pondus naturali-
ter magis moucatur per k H, quim per HG . fimiliratione ?ﬁen-
detur, qudminor ent angulus $ k H , lineam C k minus (uftinere.

oxilten-

31 primi.
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! cxiftenteigitur pondere in O,quia anga -
lus SOC non {olum minor cft angulo = :3¢
CKS, verdimetiam omnium angulorum
dpunctis CS prodeuntium, verticemqs
in circumferuntia O k G habentiunmy mi- <t
nimus;eritanglus SOK , & angulo $kH, 0\’\ )’.‘
gcemlmodi omnium munimus.ergode-  \\ | / \H_/
fcenlus pondérisin O propiorerit motui | K~k
yiaturali ipfius in O foluti,quim inalio || "| |
fuucircumberentiz O k G- JineagyCO \

|
minus pondus fuftinebit, quim fi pon- \
dusin guouis alio fucrit fitu ciufdem cir’ \ ‘
cumferentiz O G . fimiliter quoniam con \ Vi
tingentiz angulus SO k& angulo SDA, \t i
&SAQ;ac quibu(cunq;ﬁmilibus eft mi ) |
nor; eritdelcenfus ponderis in O motui \\ )
naturaliipfius ponderis in O foluti pro- \\4

pior, quim in alio fitw: circumferentize \
ODF. Prate reaquoniam linca C O pon ‘
dos in O dum: deorfum mouetur, impelie- s
¢ non poteft; ita v vitralineam O S$Smo i

ucaruzclim linea O S circulum non fecet,
fed contingaryangululgs SO C fitrectus, & non acutus 3 pondus |
in O nihil fupralincam C Ograuitabir.negs centro innitetur.quem |
admodum in quouisalio puncto fupra O accideret . erit igiturpon
dus in ‘O magisob has caufas liberum y atg; folutumin hocfitu,
quim in'quouis alio circumferentiz F O G. -acideirco in hoc
graums.erit,hoc'cﬁm:gis.grauiuhit, quim in aliofitu . & quo |
propius fuerit ipfi O remotiori grauilis crit. lineag; C O horizonti |
rquidiftans crit . non tamen puncti C horizont ( vt ipfi cxifti-
mant )fed ponderis in O confhituti , camex centro grauitatis

_pr&dgis sfgmmendus fit hiorizon. qux omaia demonftrare opor-
aebat. 0

=L

Siautem
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Si autem libre brachium ipfo CO
fuerit maivs , putd quantitate C D3 erit
quog; pondus in O grauius. circulus de-
{cribarur OH, cuius centrum fic D, fe
midiameterg; D O. tanger circulus OH
circulum FOG in puncto O, lineamgs
OS, quz ponderis in O rectus,natura-
lifg; elt defcenius, in codem puncto con
tinget. & quoniam angulus SOH mi-
nor eft angulo SO G, ent defenfus
ponderis in O percircumferentiam OH
motui naturali OS propior , quim per
circumferentiam O G. magis ergo li-
berum, atgs folutum, ac per confequens
grauius erit in O , centro ibra exiften
te in D, quim in C. fimiliter often-
detur, qud maius fueritbrachium D O,
pondus in O adhuc grauius cffe.

£ S

Sivero

ExItTer
it

Ext8 Ter
i,
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Siverd idem circulus AFB G,

¥

cuius centrum fit R, propius fuerit

mundi centro S; circulumqué 3 pua-
ctoSducaturcontingens S T3 punctum e g

T ( vbi grauius cft pondus ) magis i ="
ipuncto A diftabit, quim punctum A
O. ducantur enim 3 punctis O T ipfi \
CS perpendiculares OM TN; conne \

ctanturg; RT3 fitq; centrum R in li-

‘Cor. 8 fexti

Ex 8 quinti

| 7 Sexti.
|

26 Tertii.

| nea CS;lincaq; ARBipfi ACB zqui
diftans.Quoniam igitur triangulaCOS N e

| RTS funcrectangula; eritS Cad CO, / \

| ytCOad CM. fimiliterSR ad RT, i

fve RTad RN. cimitag; fit RTip. o= -;‘,;,',’_}'; e
i CO =qualis,& SC ipfa SRmaior: ’:‘-4&{ /

| maiorem habebit proportionem S C

ad CO, quim S Rad RT . quarc ma \ 1

iorem quog; proportioncm habebit A\ |

CO adCM,qu.imRT ad RN. mi \\

Fxtogu® nor ergoerit CM,quim RN. fecetue 3

igitur R N in P, iavt R P fit ipfi

CM =zqualis; &a puncto P iplis M ONT zquidiftans ducatur
P Q, qua circumfcrentiam AT fecet in Q¢ denig; connectatur
RQ. quoniam cnim duzC O CM duabusRQ R P funtxqua
les , & angulus C MOanguloRPQ eft qualis ; erit & angu-
lus M CO angulo PR Q ®qualis. angulus autem MCA rectus
recto PRA cft eequalis 5 ergo reliquus O C A reliquo QR A
xqualis, & circumferentia O A circumferentiz Q A xqualis quo-
queerit. punctum idcirco T, quia magis 4 puncto A diftar,

' ((]uim Q ; magisquogs 4 puncto A diftabit ,quim punctumO.
imiliter oftendetur,quo propius fucrit circulus mundi centro, cun-
dem magis diftare.atg; ita ve prius demontftrabitur pondus in cir
cumferentiaT AF centro R inniti, in circumferentia verd TG
3 lineadetineri; atgs in puncto T grauius cffe.

Siautem
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Siautem punctum G effet
in centro mundi § tunc quod
pondus propius fueritiphi G,
grauius crit: & vbicung; po
natur pondus praterquimin
ipfo G, femper ceatroC inni
tetur,vt in K. nam ducta
G k, efficier hze (* fecun-
diim quam fit ponderis natu
ralismotus ) vud cum libre
brachio k C angulum acu-
tum , aquicruris enim trian-
guli Ck G ad bafim anguli
ad k,8 G funt [emper acuti.
Conferantur autem inuicem hac duo , pondus videlicet ink , &
pondusin Dz erit pondus in K gravius;quimin D. nam juncta
DG, clim tres anguli cuiuftunque trianguli duobus fint retiis
aquales , & trianguli C D G wquicruris angulus DCG maior fie
angulo k C G aquicruristrianguli CkGrerunt reliqui ad bafio an
guli DGC GDCfimul fumptireliquis KGCGkC fimul fumptis
minores . horumg; dimidiizangulus fcilicer €D GranguloCK G
minor crit. quare cim pondus in X folutum naturaliter per
K G moucatur , pondusg; in Dper DG, tanquam per fpatia s
quibus in centrum mundi feruntur ; linea € D, hoc' et librz
brachium magis adhazrebit motui naturali ponderis in D pror-
| fus foluti, linez fcilicet DG ; quim C K motui fecunddim kG
| effecto. magis igitur fuftinebit linca C D, quim’ Ck . ac pro-
| ptereapondus in kex fuperius dictis grauius erit , quim in D .
Pratereaquoniam pondus inK fieffet omnino liberum, prorfufqs
folutum , deor{um per k G mouerctur; nifi & lineaC'k prohibere
tar,que pondus vitralineamKG per circumferentiam KH mo-
ueri cogit; lineaC k pondus partim fuftinebit , ipfiq; -renitetur;
cim illud per circumferentiam K H- moueri compellat . &
quoniam angulus C 1D G minor eftangulo CkG;8 angulus CDk
angulo CkH eft xqualisserit reliquus GDk reliquo G k H maior.

circumferentiaigitur k Hmotui naturali ponderis in k folurs, li-
' o D nex
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35 Tertil,
16 Sexti,

{ nex DG. quare linea CD

9 Tertii

DE L1BR A

w2

nez fcilicet KG propior erit,
quim circumferentia Dk li-

ponderiin D magis renititur,
quim linea C k 1pfi ponde-
nin K, ergo pondus in k-
gravius erit, quim in D+
Similiter oftendctur pondus,
quo fuerit ipfi F propius , ve
in L ; minus grauitare: pro-
pius vero iplt G, ve in H,
grauius cflc .

2 Siverocentium mundi
S.effet inter puncta CG;
primim quidem. fimili-
wroftendetuppondus vbi
Qags pofitum centro C
initisvein M. ductis enim;
HG H'S ;anguolus ad ' Di
bafim GHC aquicrutis tri
aaguli CHG, ¢ft femper
acutus:quare & SHC ip
{fowinor erit quog; fem
per acutus . ducatur au-
tem 3 puncto S ipfi CS
perpendicularis S k . di-
g0 pondus grauius effein k,quimin alio fitu circumferentiz FKG.
&quo propias fucricipfi F,vel G, minus gravitare. Accipiantur
verfusFpuncta DL , connectanturg; LC LS DC D S, produ-
canturgs L §,D8 k § H S vig; ad circuli circumferentiam in EM
NO;- connestanturgs C E,CM, CN, CO. Quoniam cnim
LE DM fe inuicem fecant in$; erit rectangulum LSE rectan-
gulo DS M zquale. ‘quare ve LS ad DS ita cric SM
ad § E. maior autem ¢ft LS, quimDS; & SM ipfa SE.

crgo
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ergo LS SE fimul fumptz ipfis DS SM maiores crunt.eademaq;
ratione kN minorem effe DM oftendetur . rurfus quoniamre
ctangulom O SH aqualeeft rectangulo k SN; ob eandemcaufom
H O maior crit k N. codemgsprorfus modo kN omnibus a-
liis per punctum $ tranfeuntibus minoremffe dempnétiliitur.
& quoniam quicrufium triangulorum GEE 3 Cddrdaera e
CE lateribus DC CM funt2equalia ; bafis vero:LEmaior efy
DM: erit angulus LCE angule D C M saior -quare ad bafim
anguli CLE CE L fimul fumpti angulis CDMCMD:mi:
nores erunt. & horum dimidii,angulus feilicet C L SahguloCD$
minorerit. ergo pondus in L magis fupra Jincam ' LC} quim
in D fupra DC grauitabit. magisqué centro funitérue in:l quim
in D.imiliter oftendetur in D magis cétroC innitiquimin kicrgo
r.onds in k gravius erit,quim in D;& in Diquimin Jzeademaq; pioi
fus ratione quoniam k Nminor eft HO, eritangulus CK S an<
guloCHS maior. quare pondus in H magis centro C innite-
tr, quam in k. &hoc modo oftendetur , vbicunq; in circum-
ferentia F DG fuerit pondus,minus in K centro C nniti, quim
inalio fitu £ & qud propius fueritipfi F, vel G, magisinniti . dein-
de quoniam angulus C k'S maior e CD S, & '€ D kirqaalis

| e C kH: erit reliquus $ kH reliquo SDk minor/ quare’ cirs
cumferentiak H propior edt. motui naturalirecto ponderisin K
foluti; linea fcilicer k S, im circumferentia Dk motui DS . %0 |
ideo linca C I magis ‘ipl ponderi in I renititur:; quim CK |
ponderi in  kicondtituto.  hicg;: vatione oftendetur <angulund
§H G maiorem effeS k'Hz & percontequens lincam CH magis
ponderi in H reniti, quim CK ponderi in K. fimiliter demoni=
ftrabitur lineam C L magis pondus Auftinere , quim.C‘_D.: ob
cafdemq; caulas ottendctur pondus in K minus fupralincam C k
grauitare, quim in quouis alio fitu fuerit circumferentiz F DG.
& quo propius fuerit ipfi Fyvel G, minus grauitare . grauius crgo
erit in k , quim in alio fitu: minulgs graucerit, quo propiusft
rit ipfi F,vel G. '

35 Quinei,

3§ Primi.
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effer in-centro)) mundis) - ) nuP:

us vbicunque: con< : I,
itutum: manere - mani- 4 |/
feftum eft .vepofitapoi - \

dere inDylinca CD to- 0

tum fuftinebit: ponduss P, N_y:// \

cim ipfius risinD - \\ /'-.,f,f-.\\ /‘

horizonti fit: perpendicu NS

laris. - pondus! ergo ma Q,/_ y / \._\.f.

ncl_)it. i \ AN A/ T
T

Quoniam” autem in his hactenus demonfiratis, nullam de gra
witare brachii librae mentionem fecimus, idcirco i brachii quog;
gravitatem confiderare voluerimus , centrum grauitatis magnitu
dinis ex pondere, brachiogs compofitz inucniri poterit, circulo
mumq; arcumferentie fecundum diftantiam 4 ceitro librae ad
hoc t?:ﬁam grauitatis centrumdeferibentur,ac fi in ipfo ( vt re ue
ra cft) pondus conftitutum fuerit ; omnia, ficuti abfq; libree bra
chii grauitate confiderata inaenimus; hoc quogs modo cius confi
derata grauitate reperiemus.,
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Ex dictis igirur, confiderando li-
bram , vt Jongé 3'mundi centro a-
beft, quemadmodum 1pfi fecere, fi-
cuti etiam acru cft , apparet falfitas
dicentiom pondus A granius efle,
quim in alio fitu. fimalg; falfum cfls,
qud,.pondus i linea FG magis diftat
grauwis cfle. nam gunctum O pm-
piuseft ipfi FG, quim, punctum A.
eft enim linea 3 puncto O ipfi FG
perpendicularis ipfa C A minor. de-
mdeex puncto A pondus velocius mo
ueri , quim ab alio fitu, eit quoque
falfur. ex puncto enim O pondus ve-
locius mouebitur , . quim ex puncto
Aj; cim in O fic magis liberum, arq;
folutum; quim in alio fitu:defcentus: -
qué ex puncto O propior fit motui na-
turali recto s quim quilibet alius de.
{cenfus.

Praterea cim eXx re-
ctioni,& obliquiori defcé
{u oftendunt, pondusin
A grauiur effe, quimin
D; &in D, quimin
L; primim quidem fal
fum exiftimane, fi pon
dus aliquod collocatum
fuerit in quocungs fitu

circunferentiz, vein D,
rectum cius defcenfum
per rectam lincam DR
ipli FG parallelam,tam
quim {ecundiim  mo-

{Ex 1§ Ter-
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tum naturalem fieri de- il
bere; ficutipriusdictum -
eft . In qu s eim il o
fitu pon;lusoflti:;uqod con zsyili
ftitvatur , fi naturalem
ciusad propium locum %
motionem fpectemus > L)

cim rectd ad eum fua- (x )

pté natura moueatur, fup
pofitatotius vaiuerfi figu

femper fpatiti, per quod «
naturaliter mouctur, ra-
tionem habere videatur -

linex 3 circumferentiaad centrum producta . .non igitur natura
les defcenfus recti cuiusliber foluti ponderis per lincas fieri pof
funt inter fe fe parallelas ; cim omnes in centrum mundi conue-
niant. fupponunt deinde pondenisex:Din A per rectam lincam
verfus centrum mundi motum einfdem effe quantitatis,ac fi fuif
fet ex O in C: ita vt punctum A @qualiter i centro mundifit
diftans , ve C. quod e({ ctiam falfum; nam punctum A magis
a centro mundi diftat , quim C: maior enim eft linca A cen-
tro mund: vig; ad A, quim & centro mundivig; adC: clim Li-
nea d centro mundi vigs ad A rectum {obrendat angulum li-
neis AC, & punctoC ad centrum mundi contentum. exqui-
bus non folum fuppofitio nll.a,'g_u‘a libram D Ein A B redire demon
ftrane, verim ctiam omncs feré ipforum demonfteationes ruunt.
nifi fortaffe dixerint, hac omnia propter maximam i centro mun
divig; ad nos diftantiam adeo infenlibilia effe , vt propter infen
fibilicatem tanquam verafupponi pofsint:clm omnes quidé alii,qui
hzxc tractauerunt , tanquam nota fuppofuerint. prefertim quia
{enfibilitas illa non efficit, quin delcenfus ponderis ex L in D
( vt corum verbis vtar ) minus capiat de directo,quim defcen-
fus DA. fimilier arcus D A magis de directo capiet,quim cir
cumferentia EV . quocirca vera crit fuppofitio; alizg; demon-

ftrationes in fuo robore permancbunt. Concedamus ctiam pon

dus
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dusin A grauius effe, quimin alio fitu 5 rectumqs ponderis de-
{cenfom per rectam lineam ipfi F G parallelam fieri debete; &
quelhibet puncta in lincis horizonti zquidiftantibus accepta -
qualiterd centro mundi diftare: non tamen propterea fequetur,
veram effe demonftrationem, qua inferunt pondus in A grauius
effe , quimin alio fitu, vemn L. fi enim verum effet,quo pon
dus hoc modo rectiusdefcendit, ibi grauius effe; fequeretar etiam,
quo idem pondus in aqualibus arcubus zqualiter recté delcende
ret , vt in iifdem locis zqualem haberet grauitatem yquod fal
{fum effe ita demonftratur.

Sint ciccumfereritiz A L AM inter fe fe aqualess & conne '
ctatur LM, que A B fecetinX zerit LM ipfi F G zquidiftans, | |
ipligs AB pcrpcndicularis. &XM ipli XL aqualis erir. fiigi ::3 Ter-
turpondus ex L moucatur in A per circumferentiam L A rectus
cius motus erit fecundim lineam LX. fi verd moucatur ex A
inM per circumferentiam AM , fecundidim rectam cius motus
crit X M. quare defcenfusex Lin- A aequalis erit defcenfuiex A
in M3 tum ob ciccumferentias xquales, tum: proprer rectas li
ncas ipfi AB perpendiculares @quales. ergo idem pondus in L
aqué graveerit, vt in A ,quod cft falfum. cum longé grauius fit
in A, quim inL. :

uamuis autem A M L A zqualiter fecundiim ipfos dedirecto
gapiant; dicent fortafle, quia tamen principium defcenfus ex L
{ailicet LD minus de directo capit , quim principium defcenfus
ex A, feilicet A N; pondus in A grauiuserit, quim in L.nam
clim circumferentia AN fic ipfi LD ( vt fupra pofiumeft)
aqualis , qua fecundiim ipfos de directo capit CT'5 LD vero
dedirecto capit PO, ideo pondus gravius eritin A, quimin L.
?uodﬁ verum effet, fequereturidem pondus in codem fitu diuer
o duntaxatmodo confideratum in habitudine ad cundem fitum,
tum grauius , tum leuius offe. quod eft impofsibile . hoc cft,fi
delcenfum confideremus ponderss in L, quatenus exL in A de-
| fcendit, grauius erit, quim i ciufdem ponderis defcenfum con-
fideremusex L inD tantim . neq; enim negare poffunt ex eil-
demmetdictis,quin defcenfus po:llis ex L in Ade directo ca
piatL X, fiue PC. defcenfus vers AM ; quinfimiliter dedirecto

capiat
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iat X M : cam ipfi
qc?oq; hoc modo acci- % __/-—’;—\,_\
iant , ita accipe- N N
zﬁtn . fienim li- D/ I\ ! N

bram DE in AB redire
demonftrarevolunt,com g/
parando defcenfiss pon-
deris in D cum defcen-
fu ponderis in E, necefle
eft, vtoftendant rectum
defcenfum O C corre-
fpondentem circumferen
tiz D A maiorem effere
cto delceniu T H circum
ferentiz EV correfpondente. fi enim partem tantiim totius de-
{cenfus exD in A acciperent, ve D k; oftenderentq; magis cape.
rede directo defcenfum D k , quim aqualis portio defcenfus ex
puncto E. fequetur pondus in D fecundiim ipfos grauius effe pon
derein E; & vig; ad k tantdm deorfum moueri: itave libra mo
tafic in kI. fimiliter filibram KI 1 A B redire demonfirarevo
lunt accipiendo portionem defcenfus ex k in A 5 hoc cft k §; !
oftenderentgs kS magis de directo capere, quim ex aduerfo -

qualis delcenfus ex puncto I fimili modo fequetur poridus in k
graviusefle ,quim mnl; &vig; ad S tantlim moueri. & firurfiss |
oftenderent portionem defcenfusex S in A, atgs itadeinceps, re
crioremefle 2quali defcenfu ponderis oppofiti 3 femper fequetur |
libramSI ad AB propius accedere , nunquam tamenin A Bper- |
uenire demonftrabunt. fi igiturlibram DE in A B redire demon |
firare volunt, neceflecft, vt defcenfum ponderisex Din A dedi

recro capere quantitatem line ex puncto D ipfi AB ad rectos
angulos ductz accipiant. atqs ita,i zquales defcenfus DA AN '
inuicem comparemus , qui qualiter de directo capient OC CT, |
cuenict'idem pondus in Daqué grauc cffe, vt in A. fi verd por
tiones tantum exD A accipiamus grauius crit in A , quim |

inD . ergo ex diverfitate tantim modi confiderandi, idem pon |
dus, & grauius , & leuius cife continget. nonautem exipfa na- |

tura
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tura rei. Infuper ipforum fuppofitio non afferit , pondus fecun
dim ficum gravius effe,, quantd incodem fituminus obliquum
eft principium ipfius defcenfus. Suppofitio igitur fuperius alla
ta, hoc eft , fecunddm fitum pondus grauius effe:cuanto in co
dem fitu minus obliquus eft defcenfus 3 non folum ex his, qua
diximus, vllo modo concedi poteft; fed zuoniam huius oppofi
tum oftendere quogs non eft difficile : fcilicet idem pondus in
xqualibus circumferentiis, qud minus obliquus cft defcentus , 'bi

minus grauitare .

Sint enim vt prius cir r R
cumferentie AL AM \
inter fe e equales; fitgs
punctum L propé F. &
connectatur LM , que
ipiAB perpendicularis

\-
X < \

erit. &LX iohi XM A 1% ¥

. ° ™ .v 1}
wqualis. deinde prope H// /
M inter MG quoduis \//
accipiatur punctum P. k ‘ /
fiatgs circumferentiaPO ']
ciccumferentiz A M - Xro

qualis. erit punctum O
propé A. connectanturgs CL, CO, CM, CP, OP. &3

' puncto P ipfi O C perpendicularis ducatur PN. & quoniam cir

cumferentia A M circumferentiz OP eft qualis : *erit angu-
lus ACM =zqualis angulo OCP; & angulus C X M rectus re-

ctoCN P eft zqualis : erit quogs reliquus XMC trianguli MCX Zx

reliquo NPC trianguli PCN zqualis . fed & latas CM lateri
CP cft zquale: ergo triangulum MCX triangulo PCN zquale
erit.Jacufgs M X lateri N Paequale . quare lineaP N ipfiLX 2qua
liserit. ducatur praterea 4 puncto O linea O T ipfi AC2qui
diftans , que NP fecetin V. atqsipiOT & puncto P perpendi

| cularis ducatur, qua quidem interOV cadere non poteft; nam

cim angulus O NV fit rectusserit OV N acutus . quare OV P
obtufus erit . non igitur linea  puncto P ipfi O T intra O V.

Ex37Ter
ik,

Ex13Pr
i,

E perpen-
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perpendicularis cadet .

duo cnim anguli vnius
trianguli, vous quidem
rectus , alter vero obs
tufus effets quod eftim

fibile cddet ergo in
F.zuo Tinparte VT.

fiegs PT. erit P Tlecun i ez %) =
diim ipfos rectus circum '\:\\ () 1] /
ferentiz O P defcenfus. \ \\I \

Quoniam igitur angulus A

ONYV eft rectus ; erit ~ Y ’//
linea OV ipla ON ma X200

jor . quare OT ipla

uog; ON maiorexifter. Clim itaq; linda OP angulos fubten-
jat rectos ONP OTP; ent qua«jmum ex O P quadratis ex
ON NP fimul fumptis xquale.fimiliterquadratis ex OT TP
fimul zquale. quare quadrata fimul ex ON NP quadratis ex
OT TP f{imulaqualiacrunt . quadratum autem ex O T maius
eft quadrato ex ON ;cumlinca O T fie ipfaON maior. ergo qua
drarum ex NP maius erit quadrato ex TP acproptercalinca
T P minor eritlinea PN, &linca L X. miaus obliquusigiturcft
defcenfus arcus L A , quim arcus OP. ergo pondus inL,exip
forum dictis, grauius crit, quim inO. quod exiis,qua fupradi
ximus et manifefte falfum, ciim pondus in O grauiusfit, quim
in L." non 1gitur ex rectiori, & obliquiorimotu ita accepto col-
ligi poteft, fecunddm fitum pondus grauius ee , quanto inco
dem fitu minus obliquus eft defcenfus. Atgs hinc oritur omnis

fermé iplorum error in hacre , atq; deceptio: nam quamuis per
accidens interdum ex falfis @033_?1: chﬁa ,per fe t‘a]mcn chf'ﬂ

is falfum fequitur, quemadmodum ex veris {emper verum, nil
idcirco mirum , fi dum falfa accipiunt; illifq; tanquam verifsi-
mis innitatitur 3 falfifsima omaino colligunt, atg; ¢

decipiuntur quinetiam, ditm librz contemplation:
impliciter allummunt 5 clim eius confideratio i

chanica: nec vllo modo abig; vero motu, ac ponde
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. gibus omnind naturalibus ) de i;la fermo haberi pofsic: fine qu;:
bus eorum , quz librae accidunt , verz caule repesiri nullo mo
do pofsint. ‘ o x: ¥

Prztereafi adhuc fup
pofitionem conceda-
mus3 3 confideratione
librz longe recedunt 3
dum co pacto, vt [ibra
DE in AB redire de-
beat,difcurrunt.femper
cnim alterum pondus

[eorfum accipiunt, putd

D,vel Esac fimodo vaii 1} ¢
modo alterum in libra NN i) sipaetey
conftiturum effer, nec G

vilo modo ambo con- % ik )
nexaj cuius tamen -‘3‘2?9“1“’ omnind fieri oportet 3 neg; alterum

fine alterorecté conliderari poteft ; cum deipfis in libra confti=
tutis fermo habearur . clim enim dicunt, defcenfum ponderis in
I3 minus obliquum effe defcenfu ponderis in E ;. erit pondus in
Dper fuppofitionem grauius ponderein E : quare clim fit’ graui=
us, necefle eft deorfum moueri , libramgs D E in A B redire:di
| feurfus ifte nullius prorfus momenti eft. Primim quidem fems
| per argumentantur’, ac i ponidera in D E delcenderedebeant,

| vaius tantdm fine alterius connexione confiderando: defcenfumd

poftremd tamen ob ponderum defcenfuum comparationém colli-
gentes infecunt, pondus in 1> deorfum moucri , & pondusin B
furfum, veragg (imal in libra inuicem connexa accipientes. Ve:
| rivm ex ii(demmet, quibus Vtuntur, principiis ; a demonftratig
| nibus , oppofitum eivs, quod defendere conantur ; facillimé cole
ligi poteft . Nam fi comparetur defcenfus pondaris inD cum 24
{cenfis ponderis in E , veductis EK DH iplt AB perpendicula-
| ribus 5 el angulus DCH fiexqualis angulo ECk 3 8¢ angulus | 18 Primi,
| DHC regtus zqualis eftrectoE k € &clatus DC ateri CE qua |
| leterit triangulum € DH trianguloC E k 2quale,& latusDH 1a: 26 Priml.

B2 teri

—e
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teri Ek 2quale. cm .
autem angulus DCA. ¥
fitangulo ECB 2qua- Cn\/ s

lis: eric 5 circume ,
ferentia ql‘)l?\q,cigﬁrcn- S TN ;
tiz BE zqualis. dum / Bk
itag; pondus in D de- /] \4
fcendic per circumfe-
rentiam DD A, pondus

in E per circumferen- N A~
tam EB ipfi D A 2. > RPN 74
qualem afcendit. & de- Ny S
fcenfus poderisin D de B 7%
directo (‘more ipforii )
capiet DH jafcenfus verd ponderis in E de directo capict Ek ip
fiD H zqualem: erit itag; defcenfus ponderis inDalcenfui pon
derisin E @qualis. & qualis erit propenfiovaius ad motum deor
fum , talis ctiam erit refiftentia alserius ad motum furfum.. re-
fiftentia feilicer violentize: ponderisin E in_alcenfu naturali po-
tentiz ponderis in D in defcenfu contrd nitendo apponitur; cim
fit ipli zqualis. quo enim 'pondus in D naturali potentia deor
fumvelociusdefcendit, ¢6 tardius pondus in E violenter aftendir.
quare neutrum Jpforum alteri preponderabit, clim ab a'quali non
proucniat actia. Non ligitur pondus in I pondus in E furfum
mouchit . i enim moucret; necelfe effer, pondusin D miaiorem
haberevirtutem defcendendo, quim pondus in E afcendendos
fed haec fant 2qualia: ergo ponderamancbunt . & grauiras pon-
deris in' D gravitati ponderis inE equalis erit. Praterea quoniam
fupponunt, quo pondus 3 linca directionis FG magis diftat, ¢o
s cffez1dcirco ductis quogs & punctis DE ipi FG perpen
dicularibisD Q. EI; fimili modo demonftrabitur , triangulum
CDO triangulo CElzqualem effe: & lineam D OipfiE I xqua
Jem . tamigiturdiftatd linca FG pondus in D, quim pondusin

' | B+ exipforum igitur rationibus, atgs fappofitionibus , pondera

mDE 2qué grauiaerunt . Amplius quid prohubet , quin libram

* %% | DE ex necefsitate in F G moueri fimiliratione oftendatur? Pri- :

mim
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| mim quidem ex corummet demonftrationibus colligi poteft, a- |
{cenfum ponderis in E verfus Brectiorem effealcenfu ponderis |
! in D verfus F; hoc cft minus capere de: directo alirn!{;z Fon- |
| deris in D in arcubus 2qualibus alcenfu ponderis in E. . fu pona |
' turergo fecundiim fitum pondus lewius effe, quantd in codem - l
tu minus rectus eft alcenfus = quae quidem fuppofitio +-aded ma-
nifeftacfle viderur, veluti ipforumaltera: Quoniam. igitur afcen
fus ponderisin E rectioreft afcenfu ponderis in D3 per: fappofi- |
tionem pondus in D leuius erit ponderein E. ergo pondus in |
| D furfumi pondere in E moucbitur, ita vt libra in E.G perue |
niat. atq; ita demonftrari poterit, libram DE in EG moueri. |
qua quidem demonftratio inutilis eft prorfus , cafdemgs patitur |
difficultates. licet enim tanquim verum admittatur pondus iw'E |
alcendendo gravius effe pondere in D fimiliter alcgndendo,
non tamen ex hoc fequitur , pondusin E delcendendo grauius |
cfle pondere in D afcendendo. Neutra igitur haram, cmom‘
ftrationum libram DE, vel in AB redire , vel in F G moue-
ri, oftendentium, veraeft . ! '
Przterca fi ipfommluppoﬁtioncm, corumg; verborum vim
recté perpendamus; alium certé habere fenfum confpicicmus.nam l
cym femper fpatium , perquod naturaliter pondus moyetur, dcen
tro grauitatis ipfius ponderis ad centrum mundi’, inflacrectz li-
ne i centro gravjtatis ad centrum mundi producta, (it fumendums
| tanto huiusmodi ponderis defcenius , magis, minusu obliquus
| dicetur; quanto fecunddm fpatiom inftar pradicta lincwe defigna
| tum,magis,aut minus (‘naturalem tamen locum petens, fempengs
magis ipfiappropinquans ) mouebitur; ita vt tantoobliquiorde
- fcenfus dicatur,quanto recedit ab ciufmodi fpatios. recuiorvero,
quanto ad idem accedit. & in hoc fenfus fuppofitio.illa nemini
| difficultatem parere debet, aded enim veritas cius confpicua cfts
l rdaetioniq; confentanea : vt nulla profus manifefatione ¢gere vi-
| deatur . 2.3 riiidm|

——-
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Siitaq; pondus folutum in fitu D

collocatum ad propium locum mo-

ueri debeat s proculdubio pofito cen- /-—F

tro mundi $ ;perlineam 1D S moue- (;{',7 \
bitur.fimiliter pondus in E folaram bl B2N
perlineam ES moucbitur. juarcﬁ /l\ 3% i 14
(vt reiveritas oft ) ponderis defcen- {7 \ 'l"}‘s
fus magis, minufué obliquusdicctur ~ \ | +
fecundtim receffum , & acceffum ad N (;\m\
fpatia per-lincas D S ES defignata, F Sl
iuxeanaturales ipforum ad proprialo [hookei i 2o |
calationess confpicuum eft , minus \ [
obliquum effe’ defcenfom ipfius E \ /
perEG , quim ipfius D perDA: \ | /
cimangulimSEG angulo SDA \
minorem effe fupra oftenfumfit.qua (3] ||

re in E pondus magis- grauitabit , NG| /
?uim in D .quod eft penitusoppo- s
reum eius , quod ipfi oftendere cona R |
ti funt.  Infurgent autem forcaflc <)
contzanos,fiigitur (“dicent) pondus &

in E grauius et pondere in D, libra

DE inhoc fitu minime pefiftet , quod equidé tueri propofuinus: |
fedinF G moucbitur.quibus refpondemus,plurimum referre, five |
confideremus pondera,quatenus funt inuicem difiuncta, fiue quate |
nws {anthibi inuicem connexa.alia eft enim ratio ponderis i Efine
‘connexipne ponderis in D, alia vero ciufdem alteriponderi con
nexis ita vt alterum fine alteromoueri-non pofsit. nam ponde
tisin E; quatenus eft fine alterius ponderis connexione , rectuis
naturalis defeenfus cft perlineam E S 5 quarenus verd connéxum |
cft ponderiin D, cius ‘naturalis defcenfus non erit-amplius per |
lineamES, fed per lineam ipfi CS parallelam . magnitudo enimy
ex ponderibus E D, & libra D E compofita,cuius grauitatis cen-
trum cft C, finullibi fuftineatur , deorfum €0 modov, quo reperi
tur, fecunddm grauitatis centrumper rectam 3 centro grauita |
tisC ad centrum mundi S ductam naturaliter moucbitur , donec |

L

il _c—c;limnI ‘
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centrum C in centrum S perueniat. libra igitur D E vnd cumpon
deribus comodo ,quo rcpcrimr,dcorﬁlm moucbitur, ita vt pun-
ctum C perlineam CS moueatur , donec Cin S, librags D E in
Hk perueniat; habeatg; librain H k candem , quam prits habe-
bat pofitionemshoc eft H kfit ipfi D Ezquidiftans . conneftantur
igitur DH E k.manifeftum eft,dum libra D EinH k mouctur pun
cta DE per lincas DH Ek moueri, quippe exiftentibus intet fe
{e,ipfig; C S zqualibus, & zquidiftantibus . Quare pondera in
DE, quatenus funt {ibi inuicem connexa,fi ipforum naturalem mo

tum fpectemus , non fecundim lineas DS ES, fed fecundiim |

LDH MEk ipfi CS aquidiftantes moucbuntur. ponderis ve-
roin E liberi,ac foluti,naturalis propenfio erit per ES: ponderis
autemin D fimiliter (olutierit per D S. acpropterea non eftincon-
ueniens idem pondus modd nE,modo i DD, gravius eflcin E,
quiminD. fi vero ponderain ED {ibi inuicem connexa,quate-
nusq; funt connexa confiderauerimus ; erit ponderis in E natura-
lis propenfio per lincam MEK : grauitas evim alterius ponde-
risin D efficit, né pondusin E per lincam E'S gravitet ; fed per
Ek. quod ipfum quog; grauitas ponderis in E ctficit, né fcilicet
pondusin D perrectam DS degrauet 5 {ed fecundim DH : vera-
que enim fe impediunt, né ad propria locapermeent.. Cum igi
tuf naturalis defcenfus rectus ponderum in D E fit fecundim
LDH MEK : eritfimliter rectus corum afcenfus fecundiim cal
demlineas H D L KEM . atqg; afcenfus ponderis in E magis, mi
nufué obliquus dicetur; quanto {ecundiim fpatium mMagis , Mi-
nufué iuxea lincam M k moucbitur . hocgs prorius modo iuxta li
neam L H fummenduseft ,tum defcentus , thm afcenfus ponde-
ris in D. i itag; pondus inE deorfum per E G moueretur; pon
dus in D furfum per D F moueret . & quoniam angulus CEK

aqualis eft angalo CD L, &angulus CEG angulo CDF aqua- |

lis; eritreliquus GE K reliquo LDF qualis. cim autem {up+

ofitio lla, quz ait, fecundiim fitum pondus gravius efle, quans
to incodem fitu minus obliquus cft delcentus 3 tanquam clara,
atgs confpicua admittatur; proculdubio, hae quog; accipienda

&t nempé, fecundam fitum pondus graius effe , quanto. in co-

I35 Prmi.

2 9 Primi.

dem fitu minus obliquuscft alcenfus. cim nonminus manifelta,

rationiq;
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rationig; fit confentanea. aqualis
igitur erit defcenfus ponderis in E
afcenfui ponderis in D . candem
enim obliquitatem habet defcenfus
ponderis in E, quam habet afcen-
fus ponderis in D3 & qualis erit
propenfio vaius ad motum deorfum,
talis quog; erit refiftentia alteriusad
motum furfum.nd ergo pondusin E
pondus in D furfum moucbit. neg;

| pondusin D deorfum moucbitur,ita

vt furfum mouecat pondus in E. nam
ciiangulus CEB fit'ipfi CDA 2qua-
lis, & Angulus CEM fit angulo
CDH zqualis; erit reliquus MEB
reliquo HD A aqualis. delcenfus
igitur ponderis in D afcenfui ponde
risinE zqualiserit. non ergopon
dus in D pondus in E furfumy moue
bit. exquibus fequitur pondera in
DE, quatenus funt fibiinuicem con

nexa,zqué grauia cfle.

Alia deinde ratio , [i-

iunt, exiftente trutina in
mcza et CG. &quo-
niamangulus DC G maior
cft angulo ECG; pondus
in I grauius erit pondere
inEsergolibaDEinAB
redibit : nihil meo iudicio
concludit . Fsmcntumg;

(hoc de trutina,& meta po-

tius omittendum, acfilen-

DE LIBRA

bram fimiliter DE in AB
redire oftendens, ciim in- @
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tio pretereundi effet,quim verbi vili in cius confutatione fumen
dumj clim it prorfus voluntarium. necefsitas enim cur pondus
in D exmaiore angulo it grauius; curg; maior angulus maioris
fit caufa grauitatis; nufquam apparct. ‘fiautem comparentur in- |
uicem anguli,cim angulus GC D fit aqualisangulo FCE; angu

lus GCD cft caufa grauitatis 3 quare angulus F CE fimiliter gra-

uitatis non eft caufa? Huius autem rei:cam in medium rationem
afferre videntur,quoniam CG eft meta,&C Frrutinafi¢inquiunt))
CGeflertrutina, & C F meta, tunc angulus FCE grauitatis cffet

ginaria prorfus,ac voluntaria effe videtar . quid enim refert, fiuctru
tnafitinCF, fiueinCG, cim libra D E in codem femper pun-
cto C fuftineatur 2 Ve autem corum deceptio claris appa-
reat.

Sit cadem libra A B, cu.

. ¥ . - 4 77N
ius medium C.  fie deinde D.

( _) T ;

tota F G trutina. caq;im ~— I
mobilis exiftat; quafibram - \
AB in puncto C fuftinear. | ;_.} é B)

moucaturg; librain D E. & ",ir,\

quopiam trutina cft , & fu- J \
pra, & infra libram , quis G {<'\
namangulus crit caufa gra- 54

uitatis , cim hbra DE in

cod&femper puncto fultincatur 2 dicent forfan, i erutina 3 potentia
{ in F fuftitencatur, tunc € G erit tanquam meta , & angulus
i D CG grauitatiseritcaufa. fiverd fultincatur in G, tunc FCE

| erit caula grauitatis ,CF verd tanquam meta erit. cuivs quidem
| et nallavidetur effe caufa, nifiimmaginaria. meta enim (" quod
§ aiunt ) nullam prorfus vim attractivam, quandog; ex maioris an-
| guliparte,quandog; ex parte minoris habere videtur. Verim i dua
bus potentuis fuftineatur trutina, in F fCilicet,& in G, quod pra ne
| celsitate fieri poteft,velurifi potentia in Ffit adeo debilis, vt ex fe
| ipfamedictatem tantiim ponderis fuftinere quzat:fitg; potentia in
Gipfipotentizin Fzqualis,veraq; auté fimul libram vad cum pon
deribus fuftineant. tunc quis nam angulus erit caufa grauiratis?nﬁj

i F ' FCE

caufa; non autem DCG ipfi 2qualis. qux quidem ratio imma- |

{
|
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FCE , quia trutina cft in A1
CF, &inF fuftinctur.negs GD- ) e
DCG, cim trutina fitin ~— \ ﬂ
CG 58 in G quog; (uﬂi. 20 |
neatur 3 non igiur anguli .\A»}—__, ol i
grauitatis caufa erunt. ergo Sy :

neq; libraDE ab hoc {reu

ob hanc caufam mouchi- G P <Gk
tur. Hanc autem corum $
{ententiam duplicitercon-

firmare videntur.primiim quidem afferuat_Ariflotelem in quaftio
nibusmechanicis has duas tantim quftiones propolui le; cinigs
demonftrationes, tummaiori, & minoriangulotim trutine poft
tioniinniti. Aflirmant deinde experientiam hoc idem docere 3
hoceft libram DE trutina exiftente in CF, in AB horizonti
aquidiftantem redire. quandoautem trutina cftin CG , in FG
moueri . Verumnegs Anftoreles , negs expericatia huic corum
opinioni favent, quin potius aducrlantur. quantim enim atti-
net ad expericntiam decipiuntur, ipfa quidem experientia ma-
nifeftum eft hoc accidere,quando lib:» quogs centrum , vel fu-
pra , vel infca libram fuerit collocatum: non autem trutinadun
taxat ﬁlpra,vcl infra exiltente,id cm.tinsélc . g

v/




| DELIBR A 22
&am {i libra AB habeat

centrum C fupra libram 3

fitgs trutina CD infra li- @
| bram; moucaturg; librain

| EF; wncEF rurfus in AB \
| horizonti aquidiftantem PN o @

redibit. fimiliter {1 libra :)' IN
centrum C habeat infra li il \
br.zm'.ﬁtcr, tutina C Dfu ]'-5 <
pra libram , & moueatur k ¥

librain EF ; patet libram 87
ex parteF deorfum moue ;‘I’.\\ ?
11, trutina fupra libram e- SN i
xiftente.8:in quocung; a- ~ \ N\
lio fitu fuerittrutina, idem ;-/ TS \3.’
{femper cucniet. non igitur
trutmna, fed centrum hibre
haruin_diverfitatum _cay- o
acre.

Animaduertendum cft
itaqs in hac parte difficulter materialem libram conftitui poffe,
| quz in vno tantdm puncto fuftingatur 3 quemadmodum mente
concipimus. brachiag; ab ciufmodi centro adeo aqualia habeat,
non folumin longitudine , verdm ctiam in Jatitadine, & profun
| ditate , vt omnes partes hinc indé ad vnguem xqueponderent.
| hocenimmateria difficilimé patitur . quocirea (i centrum in ipfa
' libra effe confiderauerimus , 2d fenfum_confugiendum non eft:
| cim artificiliaad fummum illud perfectionis’ gradum ab artifice
| deduci minimé poisine. Inaliis verd experientia quidem appa-
| rentiadocere poterit 3 proptereaquod , quamquam centrum libre
| fit femper punctum, quando tamen fupra libram faerit , parlim re-
fert,fi hbra in eo puncto adamu(lim minimé fuftineatur; quia el cﬁ'm!

| fit femper fupralibram , idem femper euenict. fimili quogsmod
quando eftinfra libram: quod tamennon accidic centro in'ipfa li-
bra cxifteates fi enim ad vnguem femper in: illo medio non fu-

2 Huine.

3 Huine,.

ftincatur,dieditatem efficier; cdm facillimum fit, centrum il

e

F 2 lud,
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' lud, ddm libra mouctur,proprium mutare fitum.

Quod autem Ariftoteles duas tantlim. quaftiones propo- |
fuerit, cur {cilicet trutina fuperius exiftente, fi libra non fit
horizonti 2quidiftans in xquilibrium , hoc eft horizonti xqui
diftans redic = fi autem trutina deorfum fuerit conftituta, non |
reditsfed adhuc {ecunddm partem depreffam mouetur: verum |
quidemcft. non tamen cius demonftrationes maiori, & mino
11 angulo, pofitioniqué trutina (" vt ipfi dicunt ) ianituntur. In
hoc enim mentem philofophi afignantis rationem diverfitatis
motuum libre minimé attingunt . tantlim enim abeft philofo-
phum has diverfiates in angulos referre , vt potius in cauia effc
dicat magnitudinis alterius brachii librzcxccﬂl::m i perpendiculo,
modo ex vna,modo exaltera parte contingentem.

Vit trutina fuperius in
CF exiftente, perpendicu ¥

lumerit FCG, quod fe-
cundiim i‘Pﬁm) incentrum @
mundi femper vergit 5

quod quidem libram mo- \
l tamin D E in partes di-
|

uidit inequales; & maior e

pars clt verfus D: id au- \

tem, quod plus eft , deor s

fum fertur 3 ergo ex par- @

te D deorfum libramoue

bitur, donec in A B re- o

deat. {i verd trutina fit

in CG deorfum , erit GCF perpendiculum , quod libram DE

in partesinxquales fimiliter dividit: maior autem pars erit verfus

E; quarecx parte E deorfumlibra mouchitur. quod v rectéin-

telligatur,clim trutina eft {upra libram, librz quog; centrum fu-

p aﬁﬁain,dfc intelligendumeft; & fideorfum,centrum qﬂg_ggc

corfum: vtinfrapatebic. Aliter ipfa Ariftotelis demonftratio

Tconcluderet . cxiftente enim centro inipfalibra,ve in Ciquo-
qs modo moucatur libra,nunquam perpendiculum F G libram j

>

nifi
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| nifiin puncto C, &in partes dividet 2quales. quare Ariftorelis
‘ lc.u;miaipﬁsuon {olum non fauet, verim etiam maximé aduer-
| fatur. quod non folum ex fecunda, & rertia huius liquet 5 veriim
| quia exiftente centro fupra libram pondus cleuatum maiorem
| propter fitum acquirit grauitatem , ex qud contingit redditus li-
| bre ad xqualem horizonti diftantiam. & contra verd , quando
ceatrum eft infra libram. Qux omnia hoc modo oftendentur;
fupponendo ca, qua fupra declarata fune. fcilicet pondus ¢xquo
| loco rectius defcendir,grauius fieri.& exquo rectiusafcendit, gra
uius quog; reddi.

Sit libra AB horizonti

- . . iy
aquidiftans, cuius centrum 7 T \\
C fie fupra libram, perpen- \ ‘.,) ‘.\
diculumg; it C D. fintgsin NN ‘\
AB ponderum xqualium / | \\ \
centra grauitatispofitamo | BEAGRN |
- . - . < | b -
taqs fit libra in EF. Dico (A AT N ALl It

pondus in E maiorem ha- \_{/

| \o
bere grauitatem ,quim pon \ |\ 1
dusinF. & ob id libram \ {\LL
EF in AB redire. Produ L)
catur primiim CD v(g; ad \ {
mundi centrd, quod fie S.de X \ [
{inde ACCBECCFHS |
conectantur, punctifg; EF “]
ipfi HS wmquidiftantes du \
canturE k GFL.Quoniam H
l igitur naturalis defcenfus re
ctus totius magnitudinis,
| libree fcilicet EF fic confti-
| tute voa cum ponderibus,
| eft fcundiim grauitatis cen
 trumH per rectam H §; enie g
quoq; ponderum in EF ita pofsitotum defcenfus fecundim te-
ctas Ek FL ipli H S parallelas; ficuti fupra demonftrauimus.

L

Defcen-
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39 Primi.

| CB zquale. & clim pun-

Defcenfusigitur, & afcen-
fus ponderum in EF ma-
gis, minufu¢ obliquus di-
cetur {ecunddim acceffum,
& recelfum juxtalineas Ek
F L defignarum.Quonii au
téduolatera A D DCduo
bus lateribus B D DE funt |
zquglia;anguliq;ad D funt
recti; erit larus A C lateri

ctum C it immobile; dum
puncta AB mouentur , cir
culi circumferentiam deleri

<
bent, cuius femidiameter [ \
erit AC. quare centro C, i
circulus d:?crilmur AEBF. ‘
puncta AB EF in circuli s
circumferentia erunt. fed
cim EFfic ipfi A B 2qua
lis 3 erit circumferentia
EAF circumferentiz AFB T
aqualis . quare dempta
communi AF , erit circumferentiaE A circumferentiz FBaqua |
lis. Quoniam autem mixtus angulus CEA eft xqualis mixto |
CFB; &HF BiploCFB eft maior 3 angulus vero HEA ipfo |
CE A minor; eritangulus HF B anguloHE A maior. 2quibus |
fi auferanturanguliHFG HEK zquales; critangulus GFB an
gulo k EA maior. ergo defcenfus ponderisin E minus obliquus |
erit afcenfu ponderis in F. & quamquam pondus in E defcen |
dendo ,& pondus in F afcendendo per circumferentias moucan
tur 2quales; quia tamen Fondus in E ex hoc loco retius defcen
dit, quim pondusin F a cendit:idcirco naturalis_poteutia pon
deris in E refiftentiam violentiz ponderis F fuperabit. quare
maiorem grauitatem habebit pondus in E, quim pondus in F.
ergopondus inE deorfum, pondus verd in F {urfum moucbitur:

donec
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donec libra EFin AB rcd-:.at.quod_d:monﬁnrcopgndw. ; I P
Huius autem effectus ratio ab Ariftotele pofita, hicmanifelta in | raso.

_ tueri poreft.Tic enim punctum N vbi CS EF fe inuicem fecant. i

& quoniam HE cft 1pli HF 2qualis ; ent NE maior NF. h'-'
neacrgo CS, quam perpendiculum vocat, libram EF in partesdi | <
uidet inequales.clim itags pars libre NE fit maiorNF; atg;id,
quod pluseft, neceffectt , deorfum ferri: libra crgo EF expartc E
deorfum mouchitur, donccin AB redeat.

Ex iis prxterea, qua ha
ctenus dicta funtinferre li /

; : (B N
| cet,libram E F velocius ab (=) R
| e . : % U o 1
cofitzin A B moueri;vndé /
linea EF in directum pro- -/ \ \
| tracta in centrum mundi [ | —m \\\
| perueniat.ve fit E FS recta e |
| linca. & quoniam' CD N B ) /r\
| CH, funtinter fefeequa ") @ (',j
| Jes. fi igiturcentro C, fpa X \. I
tiog; C D, circulus deferi. | A
batur D H M crunt pun- Ny S
cta DH incirculi circum- - Y *

ferentia . Quoniam au- 1
tem CH ipfiEF eft per-
pendicularis; continget li- »
nea EHS circulum DHM
inpuncto H. pondus igi-
turin H (" ficuti fupra de-
monftrauimus ) grauius
erit, quim in alio firu circuli DHM. ergo magnitudo ex EF
! ponderibus,& libra EF compofita, cuius centrum grauitatis clt
in H, in hoc fitu magis grauitabit , quim in quocung; aliofitu

£y

circuli AJ
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circuli fuerit punctum H.
ab hoc igitun fitu velo-
cius , quimidl quocungs
alio mouchitur . & fi H
propius fuerit ipfi D mi
nus grauitabit > minufq;
ab co fitu mouchitur .

femper enim delcenfus
obliquior cft, & minus re
ctus. libra ergo EF velo
ciusab hoc fitu mouchi-
tur, quimab aliofitu. &
fi propius ad A B acce-
det, inde minus mouchi
wr. Deinde qud longius
punctum H 4 puncto C
diftabit, velocius moue-
biturzquod nd foliiex Ari
ftotelein principio queft-
jonum mechanicarum, &

n \
AR ’f@ /j\
=Y \\ P /\j_n/
\ ‘
¥ \,/JI;:L,./ |
) i
\

ex fuperius dictis patet; verdm ctiamex iis, queinfra in fexta |
propofitione dicemus,manifeftum erit. libraigiturEF, quo ma
gis ab cius centro diftabir, adhuc velocius moucbitur.




DE LIBRA. 2§

Sit deinde libra AB,

cuius centrum C fit infrali G
bram; fintg; in AB pon s
derazqualia 5 librag; fit e /9
motainEF. Dicomaio- '1'\’

rem habere  grauitatem
pondus in F,quam pondus
mE. atgsideolibramEF
deorfum ex parte Fmoue-
ri.  Producatur DC cx
vtraq; parte vig; ad mun-
di centrum S, & vig; ad
O, lincags HS ducatur,
cui & punctis EF 2quidi-
ftantesducantur GEk FL;
connectanturg; CE CF:
atg; centro C,fpatiog; CE
circulusdefcribatur AEOQ
BF. fimiliter demonttra-
bitur puncta ABEF in
circuli circumferentia effe;
delcenfumgs libre EFvnd
cum ponderibus rectum {e
cundim lincam H S fiers;
ponderumgs in EF fecun )i
dam lincas GK F L ipfi HS quidiftantes. Quoniam autem an
gulusCFP zqualiseft angulo CEO = erit angulus HF P angulo
HEO mator.angulus vero HFL aqualis eft angulo HEG. 3
quibus igitur fi demantur anguli HFP HE O , erit angulus
LFP angulo G EOminor. quaredefcenfus ponderis inF. rectior
| erit afcenfu ponderis in E, ergo naturalis potentia ponderis in
F refiftentiam violentiz ponderis in E fuperabit. & idco ma-
iorem habebit grauitatem pondus in F, quim pondus in E.
Pondus igitur in F deorfum , pondus vero in E furfum mo-
ucbitur.

29 Primi.

Ariftotelis quog; ratio hic perfpicua erit. fit enim punctum

G N vbi

Ariflotelis
rane,
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N vbiCO EF{einuicem
{ecant 3 crit NF  maior
NE. &quoniamC O per
pendiculum (* fecundum
ipfum ) libram EF in par
tes inzqualcs diuidie , &
maior pars eft verfus F;hoc
¢t NF; libra EF ex par
te F deorfum moucbitur:
ciimid, quod pluscft, deor
fum feratur,

Similiter , ¢x dictis
quog; eliciemus libramEF
centrum habens infra li-
bram , qud magis i fitu
A B diftabit, \'c%ocius mo
ueri. centrum enim graui
tatis H ,quo magis a pun-
cto D dﬂ'far, ¢0 volecius
pondus exEF ponderibus,
librags EF compofitum
moucbitur, donec angulus
CHS rectus euadat. ad-
hucinfuper velocius moue

bitur, quo libram 3 centro
C magisdiftabit.

elucelcere contendit.

/YA N
W \
-

|

Ex ipforum quinctiam rationibus , ac falfis fupofitionibus iam
declaratoslibrz efiectus , ac motus deducere, ac manifeftarclibet;
vt quanta fic veritatis cfficacia appareat, quipp¢ cx fallis ctiam

{
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Exponantur cadem , (ci aelil

licet fit circulus AEBF; ,-g‘g/ '(i\\

libraqué AB , cuivs cen-  \ 57 [ N

trum C fit fupra libam, / |\ \
mouecatur in E F. dico [ \ A
{ondus in E maiorem ibi | Xiile - '
abcrcgraui(atcm.qu‘nm AR x‘([ I ygibs R
| i,
!
|
|

pondusin F; libramq; EF T
in AB redire. Ducantur \ /
d punctis EF ipfi AB \Y big
pcr’:cndi(ularcs EPL FM, P S t:\-') !
qua inter fe aquidiftan- ::
tes crunt 5 fitg; puncrum N,vbi AB EF fe inuicem {ecant.
Quoniam igitur angulusFN M eft qualisanguloEN L, &an- :
gulusF MN rectus rectoE LN xqujis,ac reliquus NF M reli- |
quo NEL eft ctiam zqualis; erit triangulum N LE triangu
lo NMF fimile. veigitur NE adEL, taNF ad FM 5 &per
mutando vt EN ad NF, ita EL ad FM. fed cdm v HE ipfi
H F zqualis, erit EN maior NF 5 quare'& E L maior erit FM:
& quoniam dum pondus.in E per circumferentiiam E A defcendit,
pondus inF per circumferentiam F B ipfi circumferentiz E A
aqualem afcendit; defceniufg; ponderis inE de direcro ( vt ip-
fi dicunt ) capit EL :afcenfus verd ponderisin F de directo ca«
pit F M3 minus de directo capict afcenfus ponderis in F; quim
defcenfus ponderisinE. maiorem igiturgrauitatem habebit pon
dusin E, quim pondus in F. . :
ProducaturCD ex virags parte in O P, que lineam EF in
puncto § fecet. &quoniamy(” ve ajunt ) oud magis pondus a li-
nea directionisO P diftary ¢ fie grauius; idcirco hocquogs me
diopondusin E maiorem habere gravitauitatem ponderein F o-
fendetur. Ducantur 3 punceis £ 1 ipfiO P rperpendiculares EQ
ER. fimilirationcoftenderur; triangulum Q ES triangulo RFS
fimile effes lincamaq; EQipfa R Fimaiorem cfic . pondus itags
in Emagisa lineaO P diftabit , quim pondus.inF 5 acipropterea
pondus ia E maiorem habebit grauitatem pondere in F. ex quibus

reditus librz E F in AB manifeftus apparet.

G 2 Si

38 Primi,

15 Primi.

39 Primi,

4 Sexti,
16 Quintie
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Siautemcentrum libra
fit infra libram , tunc pon-

jildem mediis oftendetur. %
ducanturd punctisEF ip- K‘:/

recto capiet,quim afcen-

ponderein F grauius crit,

gis i lineadirectionisO P diftabit

tiamag;. reliquit; cilicet cim

5

g ——

‘maacre. quod invitima quogs con

maximé fuffragatur.

[

dus depreflum maiorem
habere grauitatem cleuato /
\

i AB perpendiculares EL - o

FM. fimiliter demonftra ;

bitur EL maiorem effe :

FM; & ob id delcenfus JAY,
isi : EEE

ponderisin F minus de di o_,./\y

DE LIBRA l

fus ponderis n E: quocirca relifténtiaviolentix ponderisin E fu
| perabit natralem propenfioncm ponderis in F.ergo pondus inE

Producatur etiam C D ¢x vtrags parte inOP 5 ipfics ‘:\l punctis
EF perpendicularesducantur | E Q FR. codem prorius modo
oftendetur Jlincam EQ maioremeflcFR . pondus ideain E ma

\

5 quim pondus in F. maio-

tem igitur gravitatem habebit pondus i E quim pondusin F.
ex quibus fequitur, libram EF expartc E deorfummaucri,

Ariftotelesitags has duastantim q@ﬂiogﬁ,mgﬁ’_ﬁ*izts."
cet cim centrum librz in ipfa eftlibra: hanc

autem ommilsic,venotam , qucmadgmg‘d_q_m_r_c‘s_ﬂl.df_ notas pra-
termittere folet. nam cur dubium, fi pondus in cius centeo gra
Vitatis faftineatur , quin maneat 7 Ea ver6', quee exiplius fenten
tia actulimusaliquis reprehendere poffet, nos integram.cius fenten
tiam minimé protulillc #ffimans . nam ciim - {ecunda partefe
wndzqwdﬁo%is propon?t}dr—ﬁbra. trutina deorfum conflituta,
quando deorfum lato pondere quifpiam id amouct , non-alcen
dit, {ed manct 7 non afferit adhuc libram deorium mouce; fed

clufione colligille videtur, Ve

riim hoc non folum nobis non repugnat , fed i receé intelligitur,




[ D'E-L I B RIA. 27
Sit enim libra AB ¥
honzonti zquidiftans,

cuius centrum E it

| infra_libram . quia ve

| e

| 10 Aniftoteles hibram,
ficuti actu dL,_cgr@c A
Jat 5 ideo necefle_cft
trutinam , vel aliquid
aliud infra_centrum E
collocare , vt EF

( quod quidem truti-
naerir ) ita ve centrum

E fuftinear, fitq; per-
pendicllimECD . &vtlibra AB ab hoc moueatur fitu; dicit
Ariftoteles,ponatur pondus in B 5 quodclim fie graue, libram ex

©

tum deorfum amplius moucrinon poterit. non'enim dicit Ari
ftotcles,moucaturlibra ex parte B deorfum,quoulgs libuerirsdein
de relinquatur, venos diximus: fed precipit , vt iniplo- B po-
natur pondus, quod ex ipfius natura deorfum femper ‘mouebi-

in G, &itlibra in GH §in quo fitu, ablato pondere , manebit :
clim maior pars libre 4 perpendiculo fit verlus G, que eft DG,
quim DH . nec deorfum amplius mouebitur 3 nam libra, vel
tzutine,vel alteri cuipiam , quod centrum librae fultineat , incum
| bet. ficnim huic non adhareret , libra exparte Grdeotfum ex
| ipfius fententia moucreturs climy id ; quod plus eft; ilicet DG;
deorfum ferri fit neceffe ! ks M
l Caterum quis adhue dicere poterit, fi paruum imponatat por
dus in B, moucbitur quidem libra deorfum, now autent vigs ad
G. in quo fitu fecundim Ariftotclem ; ablato pondere; mane-
re deberery quod experimento patets ¢cim in vaa tantiim libre
' extremitate’, impofito onerehocgs vel imaiore, vel minore; libra
| plus,minufuc inclinetar.Quod eft quidem veriflimum,centrofupra
libram,nion autem 1afra, negsinipfa libra collocate. Ve exempli
gratia. bt 1o

JLRETI (D)

parte B deorfum moucbits putdin G- ita vt propeerimpedimen |

tur;donec libra trutina,fiue alicuialiiadhereat. 8'quando Berit |

i

1™ y Sit
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& Primgi Ar
chim_de
aquep.

. Nuine,

D/E'LI1BRA |
Sit libra horizonti - & '
quidiftans A B, cuiuscen K ‘
trum C fit fupra ibram ,
adiculuma; C D ho
Fieg:ti p«anqdicularc >
quodexparte Dproduca
wrinH. Quoniam cnim
confiderata libr grauita-
te, erit punctum D libze
centrum grauitatis.fiergo
in B paruum imponatur
pondus , cuius centrum -
grauitatis fit in puncto B3 magnitudinis ex libra A B,& pondere |
in B compofite-non erit niplius centrum gravitatisD; fed eritin
JineaD B, vt in E:itave DEad EB fit, vt pondus in B ad gra-
pitatémlibre A B. Connectatur CE.  Quomam autem pun-
ctam Ceft immobile , dum libra mouetur, punctum E circulicir
comferentiam EF G defcribet; cuius femidiameter C E, & cen-
trum C.. quia verd C D hotizonticft perpendicularis, Jinca CE
horizonti perpendicularis nequaquam erit. quare magnitudo ex
AB, & ponderc inB compolita minim¢ in hoc fitu manebityfed |
deorfum fecundiim eius grauitatis centrum E per circumferen-
riam EF.G moucbitur ; donec CE horizonti perpendicularis eva !
dat; ho¢ eft, donec CE in C DF perueniat. atq; tunc libra AB |
motacritin k L, inquo {itulibravnd cum ponderemanebit . nec |
deorfiim amplius moucbitur. Siverdin B ponatur pondus graui-
U3 Centrim gravitatis totius magnitudinis erit ipfi B propius,vt in
M . &tunclibra deorfum , doncciuncta CM- i JincaC D H per
ueniat; mouchitur. Ex maiore igitur,& minore pondereinB po |
{ito, libraplus, minufué inclinabitur. ex quo fequitur pondus B |
quarta cicculi parte mivorem femper aircumferentiam deferibe-
re, cm:angulus F C E fitfemper acutus.nunquam enim punctum
Bviy; ad lincam CH perueniet, cim centrum gravitatis ponde-
ris, & libra fimul feroper inter, DB exiftat. quo tamen pondus |
inB grauiys fuerit, maiorem quog; - circumferentiam defcribet.
¢0 cnim magis punctum B ad lincamCH accedet. 3 i

Habear 1
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| DE LIBRA 28

Habeat autem libra AB ¥
centrum C in ipfalibra,atgs
incius medio: erit Clibrz
centrum quoq; grauitatis 3

i quoipfi AB ,horizontigs & G-% G
perpendicularis ducatur FC o [
G. ponawr deinde in B

quoduis pondus; erit totius /
magnitudinis centrum gra- G

uitatis putdin E ; itavt CE
ad EB fit, vt pondusin B ad librze granitatem. & quoniam CE |
non cft horizonti perpendicularis, ibra AB , atg; pondus in B
in hoc fitu nunquam manebunt; {ed deorfumex parte Bmoucbun
tur, donec CE horizontifiat perpendicularis. hoc eft donec li-
bra AB in FG perueniat. ex quo patet , quolibet pondus in B
circuli quartam femper defcribere,

Sit autem centrumCin-' 4
fralibram A B . fitg; DCE
pcrfpcndiculum. {imiliter
pofitqin B pondere , cen- \
trum gravitatis magnitudi \
nisex A B libra, & poade
re in B compofit2 in linea
DB erit; veinFyitave D F
ad FB fit, vt pondus in B :
ad libre pondus. TungaturCF . & quoniam €D horizonti eft
perpendicularis ; linca CF horizonti nequaquam rpendicula-
ris exiftet. quaremagnitudo ex ABlibra, ac pondere in Bcom '
pofita in hoc fitu nunquam perfiftet; fed deorfum, nifi aliquid
impediat, mouebitur; donec CF in DCE peruchiat: in quo it
| libravnd cum pondere mancbit & punctum B erit vt'in Gy at?;
| punctum A in H, librags GH non amplius centrum infia, fed fu
pra ipfam habebit. quod idem femper cuenict , quamuis mini-
mum imponatur pondus in B. ergo priufquam Bperucniat ad
G; necelle eft libram , fiue trutine ‘rcori'um pofitz , vel alicui

aleer,
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alteri, quod centrum C fu-
ftineat, occurrere; ibig; ad-
| harere.ex hoc fequitur, pon
dusinB vltra lineam D k A
femper moueri; ac circuli . _ f
quarta maiorem femper cir \. /8
cumferétiamdefcribere: eft N7 ‘

enimangulus FCE femper G e

obrufus,ciim angulus DCF

femper fic acutus. qud au-

tem pondosin B.fucrit leuius, maiorem tamen adhuc circumfe-
rentiam defcriber. .nam quo pondus in G Jeuius fuerit , €0 ma- |
gis pondus inG cleuabitur 5 librags G Had firum horizontizqui |
diftantempropius acceder . quzx omnia ex iis , quz fupra dixi- |
mus, manifefta fune .

Hisdemonftratis. Manifeftum eft, centrum librz caufam cffe |
diverfitatis effectuumin libra. atg; paret omnes Archimedis de
@queponderantibus propofitiones ad hoe pertinentes in omni fitu
veras effc. hoc cft fue libra fic horizanti 2quidiftans , fiucnon :
dummodo centrum librz in ipfa fit libra ; quemadmodum ipfe
confiderat . & quamquam libra brachia habeat inzqualia,idem cue
nict; codemg; profus modo oftendetur , centrum librz divcrfimo
décollocatum varios producere cffectusi

Sit enimlibra A B hori-

zontizquidiftans;&in AB D
fintpondera inzqualia,quo ~
rum grauitatis centrum i (4 ) )
C : fulpendaturg; libra in e e

codem puncto C. & mo-
ucaturhibrain DE. mani

Per deficd feftum et libramnon fo- —~
zxrm lum inDE, fedin quouis s/

aliofitu manere.
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_ _DELIBRA 29

Sit autem centrum libre -~
AB fupraC nF; fitgg (D, )
FCipfiA B, & horizonti  \_\
perpendicularis: & fi mo- \/
ueatur librain DE, linea /™ &4
CF motacrit'a FG;ique \ ™ @
cimnon fithorizonti per-
pendicularis , libra DE
deorfum ex parte D moue
bitur , donee FG in FC \
redeat: atqg; tunc libra DE ¥/
in AB erit , in quo fitu

quog; mancbit.

]

3 Huine,

Etfi centrum librz F (D
fitinfra libram 3 fitgs mota PSS

——

|}
libain DE; primimgqui /, ™ _}
F

dem manifeltim. et Jis XA
bram in A B manere; in

DE verd deorium ex par X \ .
te E moueri ¢ clim linea \
FG nonfit horizonti per. N
‘ pendicularis.

Ex his determinatis (i libra (it =~
arcuata, vel libra brachtaangulum E;:_,»
conftituant 3 centrume; diverfimo o i % 74
dé collocetur  quamquam hzec pro AN

A b Sy R / oINS
prié¢ non fit libra ) varios ramen ) T

\

(A2
huius quog; effzctus oftendere pote ~ \b/
N
F )

3 7N\ s Huius,

-+

rimus. Ve fic libra A CB, cuius

centrum, circa quod vertitur, fit C.

ducraqs AB, fit arcus fiue angulus A ‘

ACB fupralineam A B; &in AB grauitatis gcat{upondcmm
| ponantur, qu in hoc fitu maneant . ‘moucatur deind libra ab

| ————

l H hoc




116

¥ Huiug,

bram ECF in ACB redire . to- (E)
tius magnitudinis centrum grauita g \}é
tis inueniatur D. & CD junga- DUREARS
tur. Quoniamenim ponderaAB 27 ¢S 1\ 7 2
manent, lincaC D horizonti per- \
pendicularis erit . quando igftur AU

| libraerit in ECF, linea CD erit &

Si verd arcus, fiue angulus E)
- . A o N
ACB, fit infralincam A B; co e ¥
dem modolibram EC F, cuius YX o
centrum, fiucfitin C, fiue inH, \ | }G K
deorfum ex parte F moueri o- ) "'"\
ftendemus, 3\ N
g F
S x
@\, l\?“\
4]?; \ \
E<] \ F)
C\ / / RN k’/
e dih
AL S\ g c
TR X
\ “l 7\1 — o //l <
¥ AR N~
. . / )
N/ AF—3A—¢ \
Ve SN \
: <,
kY

DE LIBR A J

hocfitu, putd in ECF. Dico li-

putdin CG ; quacum nonfitho
rizonti perpendicularis; libraEC F in ACB redibit. quod idem
cueniet, fi centrum Cfupra libram conflituatar,ve inH,

Sitautem angulus AC B fupra lineam AB 3 aclibra centrum
fitH; lineaqs CH libram fuftincat; & moucatur liba in EKF: |
libraEX F in A CBredibit.

Si




DE LIBR A 30

Si verg'centrum libre fit D} quocung; modo moueatur librag
vbirclinquetur , mancbit.

Sideinde puncrum H fit infra Tineam A B tunc liba E kF
deorfum exparte F mougbitur, '

Similiq; prorfus ratione , fi- an x
gulus AC B fit infra lineam A B; Xy !
fitg; librz centrum H; fuftineaturg; @ .”———@
libralineaCH ; filibraabhoc mo X | X
ueatur fitu, deorfum ex parte pon- \ V
derisinferioris moucbitur .. &ficen \
trum libree fit D3 vbirelinquetur, b
manebit. fiverd itinK; fiabeiuf
modi moucatur fitw,in cundem profus redibit. que omniaexiis,
qux in principio diximus , funt manife@ta. fimiliter fi centrumli
brz, velin altero brachiorum , vel intra , vel extra vecungs po
natur;eadem inucnicmus .

H 2 PR O-
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Ix-;Qu'-d.

DE LIBR A

Cor.4 quin-
.

PROPOSITITIO V.

Duo pondera in libra appenfa, filibra inter |
hzc ita diuidatur , vt partes ponderibus per-
mutatim refpondeant; tam in punclis appeniis

ponderabunt, quam {1 vtrag; ex diuifionis pun- |
&o fufpendantur.

: : 2
L | g
i gL };!’oj] r:_}

Sit A B libra, cuius centrum C ; fintq; duo ponderaEFex pun
ctis BG fufpenfa : dividaturgs BG in H,itave BHad HG
eandem habcat proportionem, quam pondus E ad pondusF.
Dicopondera EF tim in B G ponderare , quim i vtrag; ex pun
cto H fulpendantur . fiat AC ipfi CH zqualis. & ve AC ad |
CG, itafiat pondus E ad pondus L . fimiliterve AC ad CD, |
itafiat pondus F ad pondus M. ponderag; L M ex puncto A fu |
fpendantur. Quoniamenim A Ceft 2qualis CH ; crit BC ad
CH vt pondus M ad pondus F. & quoniam maior ¢ft BC, |
Euim CH; erit & pondus M ipfoF maius . diuidatur igitur pon |

us M induas partesQR , fitqs pars Q ipfi F aqualis ; crit BC |
ad CH,vt RQ adQ :& diuidendo,ve BH ad HC,iraRad Q. |
deinde conuertendo, vt CH ad HB, ita Q ad R. Praztercaquo- |
niam CH cft @qualis ipfi CA, erit HC ad CG, vt pondus |

Ead pondus L: maior autem eft HC, quim CG ; erit & pon-

dus |
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D/E L IB RA 31

o ——

dus E ponderc L maius.diuidatur itags pondus E in duas partes
INO ita, vt pars O fivipfi L aoualis , erit HC ad CG, vt to-
wm NO ad O; & dividendo, vt HGad GC, itaNad O: |77 Quiti. |
conuertendog; vt CGad GH,, ita O ad N. & iterum com- |,
poncndo , vt CHad HG, ita ON ad N. vt autem GH § 18 Quinei. |
ad HB,itacltF adON. quare ex aquali, vt CHadHB, ita F|* Q”"‘"j‘
ad N. fod veCH adHB ita et Q adR : eritigitur Q ad R, vt | e Quimi. |
F ad N; & permutando ,vt Q ad F, itaR ad N. eftautem pars 16 Quiniz.|
Q ipfi F 2qualis; quare & parsR ipliN xqualiserit. Itag; cim
pondus L fit ipfi O xquale, & pondusF ipfiQ etiam zquale, atqs
pars R ipfiN xqualis; erunt pondera LM ipfis EF ponderibus
aqualia. &quoniam cft, vt AC ad CG, ita pondus E ad pon-
dus L; pondera E L 2queponderabunt. fimiliter quoniam cft, vt '6 Primier
AC ad CB, ita pundusF ad ponidus M 3 pondera quogs FM chim. de
axqueponderabunt .. Ponderaigitur L M ponderibus EF in BG Py e
apgc’nﬁs aqueponderabunt . cimautemdiftantiaC A @qualis fit buiss.
diftantiz CH; i igitur vtrags pondera EF in H appéndanturs .
pondera LM ipfis E F ponderibus in H appenfis 2qucpondera- |
bunt. fed L M ipflis EF in G Bquog; aqueponderant : zqué '3 Commot.
igitur gravia erunt pondera EFin G B, vtin H appenfa. tim igi | b
turponderabuntin BG, quim inH appenfa.

A Cc
ELL)
G ¥
D
x|

Sintautem pondera EFinC B appenfa; fitg; C libre centrum;
& dividaturCB in H ,itave C H ad HB fit, vt pondus in F ad
E. Dicopondera EF tim in C B ponderare, quimin punctoH.
fiatCAipfiCH aqualis, &vt CAad CB, ita fiat pondus F ad
aliud D , quod appendaturin A. Quoniam enim CH cltzqua-

lis
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|97 Quinti,
| Cor4 guin
.

'xt Quinti,

36 Quinti.

DE LIBRA

A [ 4 B

e j ¥ 1

» s iy
oA i

{ 1
X |

o

lis CA ; erit CHid CB, vtFad D3 & maior quidem ¢t C B,
quimCH; idcirco D pondere F maius erit.. Dinidatur ergo D ]
in duas partes G k,fitq; G ipfi F 22qualis ; ericve BC adCH , |
vt GkadG; &diuidendo , vt B Had HC, itaK ad G; & conuer I
tendo, vtCH adH B, itaG ad k.Vr autem CH ad H B, ita eft !
FadE. vrigitur G ad k,itaclt Fad E; & permutando vi G |
adF, itak ad E. funtautem GF aqualia; erunt & k E interfe

fezqualia. ciimitag; pars G fit ipiF 2qualis, &Kipli E; erit
totumC k ipfis EF ponderibusequale. & quoniam A C eft ip-

fiCH =qualis; i igitur pondera EF ex puncto H fufpendantur,

pondus D ipfis EF in H appenfis @queponderabit. fed & ipfis

zqueponderatinCB, hoceftFin B, &EinC; camfit ve AC/
adCB ,itaF ad D . pondus enim E ex centro librz C fulpen- |
fum nonefficit,vt librain alterutram moucatur partem. tim igi- |
tur grauia erunt ponderaEF 1n CB , quim in Happenfa. ‘

!
|
'
|




Sit deniq; libra AB, & ex punctis AB fufpenfa fiot pondera |
EF: fitg; centrum libre C intra pondera; dividaturg; A B in
\ D, ita ve AD ad D B fit, ve pondus Fad pondus E. Dicopon
dera EFtim in A B ponderare, quim fivtragzexpuncto D ﬁlfj’acn
dantur. fiat CG =qualis ipiCD; & ve DC ad CA, ita fiar
pondus E ad aliud H; quod appendaturin D . vt autem G C ad |
CB,itafiat pondus Fadalind K;appendaturgs k in G.Quonidcnim |
eft,veBCad C G, hoc eftadC D, itapondus k ad F; erit Kma |
ius pondercF. quare dividatur pondus k in L, & MN; fiatg;
pars Lipfi F 2qualis ; eritve BC ad €D, vt totum L MN ad
L; &dwmidendo, viBD ad DC, ita pars M N'ad partem L. ve | 17 Quini.
igitur B> ad DC, itapars MN «d F . vt autem AD ad DB,

| vero AD fit ipfa CD maior ; crit & pars M'N pondere E |
| maior : dividatur ergo MN in duas partes MN , fitgs M xqua |
lisipi E. critve AD ad DC,vt NM ad M; & diuidendo, ve | +7 Quinti.
[ACadCD, itaNadM: conuertendogsve DCad C A, ita M | €or=tgwia
ad N. vtautem DC ad CA ,ita cft EadH ; eric igiturMad N | ;) Quinci,
vtEad H; & permutando,ve M'ad E, ita N ad H. fed M E | 16 Quissi.
| funt inter fe aqualia, crunt NH interfe fe quog; xqualia. & quo-
(niam itach AC ad CD, ve H ad E : pondera H E xquepondc- |8 Primi ¢

rabunt. fimiliter quoniam ¢t ve G Cad CB,ita F ad k, ponde- :;':P“

itaF ad E: quarcex 2quali,vt AD ad DC, ita MN ad E. ciim 23 Quiarh,!

ra etiam
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DE LIBRA

1 Bt ]
l | !
gz Es |'_"1 |
' % 3 |
i e
K~}f_ AJ %
|
X

!

2 Come w0k
baing.

1 Com.mol.
buins,

buins.

3 Com.mot,

ra etiam kF @queponderabunt. pondera igitur EkHF in - |
braA B, cuius centrum C,2queponderabunt. ciim autem GC |
| ipiCD ﬁt:erualis,& pondus H fit ipfi N zquale; ponderaNH f
| xqucpoudcra nt . & quoniam omnia ;tqucpondcr:m,dcmrus
HN ponderibus,quz aqueponderant , reliquaxrqueponderabunts |
hoceft pondera EF & pondus LM éx centro librae C fufpenfa. |
| quiaveso pars L ipliFeft aqualis, & pars M ipfi E aqualis;erit |
torum L M. ipfis FE ponderibus fimul fumptis 2quale. & cum
iRCG iphCD X({UJ"S, iigitur pondera EF ex puncto D fufpen- !
dantus,pondera EFin D appenfaipfi L M @queponderabunt. quare
LM tim ipfis EF in AB appenfis @queponderat , quim in pun
cto D appenfis. libra enim fempercodem modomanet. Ponde-
ra ergoEF tim inAB ponderabunt,quim in puncto D. quod
demonftre oportebat. |

Hac autem omnia ( mechanice tamen ma-|
gis ) aliter oftendemus .




Sit libra A B, cuius centrum Csfintgs vt in primo cafu. duo pony
deraEF ex punctis BG fufpenfa:fitgs GH ad HB, vt pondus
F ad pondus E. Dico ponJcra EF tam in GB ponderare,quim
fivtrag; ex diuifionis puncto H fulpendantur. Conftruantar ¢a
dem, hoceft fiar A C ipfi CHzqualis , &ex puncto A duo ap-
pendantur ponderall M , ita vt pondus E ad pondus L, fic vt
CA ad C Gjvtautem CB adCA, ita fit pondus M ad pondus
F. ponderaL M ipfis EF in GB appenfis (" vtfupradictumeft)
@queponderabunt. Sintdeinde punctaN O centra grauitatis pon
derum EF; conneflanturg; GN BO; iungaturq; NO, qua ran-
quam libra erit ; que etiam efficiar lineas GN BO inter ¢ {czqui-
diftanteseflc ; 4 punctogs H horizonti perpendicularis ducatur
HP, que NO fecetin P , atg; ipfis GN BO fit zquidiftans.
denig; connectatur GO, que HP fecet in R. Quoniam igitur
HR eft lateri BO trianguli G BO 2quidiftans; erit GH ad HB,
vt GR ad RO. fimiliter quoniam RP cft lateri G N trianguli
OGN azquidiftans ; erit GRad RO, ve NP ad PO . quare
vt GHadHB, ita c¢ft NP ad PO. vtautem GH ad HB, ita
eft pondus F ad pondus E 3 vt igitur NP ‘ad PO ,itacft ponidus
Fad pondus E. punctum ergo P centrum erit gravitatis magni-
tudinisex verifg; E Fpondenbus compefitz, Intelligantur itag;
pondera EF itacfle 2 libra NO connexa; ac fi yna  tantdm effet
magnitudo ex verifg; E Feompofita,in punctifgs BG appenfa. fi
igitur ponderum fufpenfiones B G foluantur, mancbunt pondera
EF exHP fulpenfa; ficuti inG B prius mancbant.pondecavero EF
in GB appenfa ipfis LM ponderibus xqueponderant, & pondera

I EF ex

DE LIIBR A 3

3 Sexti.

chim. de
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1 Huing.

11 Quinri.’
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DE LIBRA
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EF expuncto H fufpenfa , eandem habent conftitutionem ad li-
bram A B, quam in BG appenfa :cadem ergo ponderaE Fex
H fufpenfaeifdem ponderibus L M 2queponderabunt , zqué igi-
gur funt grauiapondera EF inG B vrin Happenfa,
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Similiterdemonftrabitur, pondera EF in quibuftung; aliis pun |
ctis appenfatim poderare,quim fiverags ex dinifionis puncto H fu ‘
fpendantur. {i enim ¢ vt fupra docuimus ) in libra pondera inve- |
niantur , quibus ponderaE Faqueponderent ; cadem ponderaEF |
ex H fufpenfa eifdem inuentis ponderibus 2queponderabunt; ciim
punctum P fitfemper eorum centrum grauitatis ;& HP horizon
ri perpendicularis .

PR O-




DB LIBRA 34

| rabit pon

| G ad pondus F ; & confequentium dupla,ve D A ad duplam
|AC, nta pondx:s G adcjuplum ponderis F, hoc eft ad pondus ‘

PROPOSITIO VL

Ponderazqualia in libraappenfacamin gra
uitate proportionem habent; quam diftanti,ex
quibus appenduntur.

SitlibraB A C fufpenfa ex puncto A3 & fecetur A C vtcung;
inD: ex punctis autem DG appendantur zqualia pondera EF.
Dico pondusF ad pondus Eeam in grauitate proportionem ha-
bere, quamhaber diftantiaC A ad diftantiam AD . fiaténim ve
CAad AD, ita pondus F ad aliud pondus,quod fit G. Dico pri
miim pondera GF ex puncto C fufpenﬁtant&mpondcrarc,qum
tm pondera EF ex punctisDC. Secetur D € bifariamin H,& |
exH appendantur vtrag; pondera EF. ponderabunt E F fimul -
fumpta in co fitu,, quantdm ponderant in DC. ponatur BA 3
aqualis AH, feceturg; BA in K, ita vt fit KA zqualis A D?
deinde ex puncto B appendatur pondus L duplom ponderis Fy
hoc eft zquale duobus ponderibus EF , quod quidém zqueponde

jcribus EFinH appenfis;hoc cR appenfisin DC.Quonid
igitur, vt C Aad A D, ita elt pondus Fad pondus G5 ericcompo ' o,
nendoveCA A D ad AD ; hoc cft ve Ck ad AD, ita ponde-
73 FG ad pondus G. fed éim fir, v CA ad AD , ita F pon-

dus ad pondus G ; erit conucrtendo , ve D A ad AC,ita pop?us Cer. 4 quin
ip s o,

L. QuarevtC k ad D A, lita pondera EF ad pondus G & vt

1 2 AD ad
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33 Quinti,

7 Quint, |

AD ad dupld ipfius AC,itapondus G ad pondus L;ergo exxquali,
vt Ck ad dupl ipfius AC,ita ponderaF G ad pondus L.{ed vCk |
adduplam A Cjitadimidia C K,videlicet AH , hoc eft BA , ad
AC. Vtigitur BA ad AG,itaF G pondera ad pondusL. Qua
re exfexta ciufdem primi Archimedis , duo pondera FG ex pun
cto C fufpenfa tantim ponderabunt , quantiim pondus L ex B;
hoceft quantiim ponderaE F expunctis D C fuffenfa. Ttags quo |
niamponderaF G tantim ponderant, quantum pondera EF 5 fu-
blatocommunipondere F, tim  ponderabit pondus G in C ap- |
penfumiquim pondusE in D, ac proprcrea pondus F adIon-
dus E cam ingravitate proportionem habet , quamhaber a pon
dusG. fed pondus Fad G erdt, vt CA ‘ad AD : ergo & F pon-
dusad pondus E cam in grauitate proportionem habebitquam ha
betC A ad AD. quod demonftrare oportebat.

Si vero in libra
BAC pondeta EF g A

» c
@qualia - ex - punctis |
BC fulpendantur ;(i- 77
militer dico pondus | ¥ (@] _i

E ad pondus F cam
ingrauitate proportione m habere,, quim habetdiftantiaC A addi
ftantiam A B. fiat A Dipfi AB 2qualis, &ex puncto Dfufpen- |

daturpondus G xquale ponderi F5 quod ctiam ipfi E criv zquale. |
& quoniam A D cft zqualis ipliAB; ponderaFG aqueponde |

|

, | rabunt,candemigs habebunt gravitatem . clim autem grauitas pon |

deris E ad grauttatem pouideris G fit, vt C A ad A Dj erit graui
tas ponderis E ad grauitatem ponderis F, vt CA ad A D, hoc eft

CAad AB. quod crat quog; oftendcndum . '

'

ALI l




| D/E 'L'IB'RA. 15
| _ ALITER.
Sit libraBA C, cu-
| ius centrum A 5 in pun- S, VR
| etis vero B C pondera ‘i_

| appendantur zqualia G 10 T}
| F:Pth; primlﬁn cen- L ?—J
| trum A vtcunque inter .
BC. Dico por?dus Fad E
pondus G cam in graui { . : Hid
tate proportionem habere, quam habet diftantia CA ad-diftan.
tiam AB. firveBA ad AC, ita pondus F ad aliudH , quod ap
pendaturinB : pondera HF ex A aqueponderabunt. fed cim
pondera FG fint xqualia, habebit J»ondus H ad pondus G ean-
dem proportionem, quam habet ad F, vt igitur CA ad AB, ita
et Had G. vt autemH ad G, itaeft grauitas ipfins H ad grawi
tatem ipfius Gsclims in codem puncto B fintappenfa.quareve C A
ad A B,itagrauitas ponderis H ad grauitatem ponderis G, cliimau
j tem grauitas ponderis F in C appenfifit @qualis grauitati ponderis
Hin B; erit grauitas ponderis F ad grauitatem ponderisG, ve CA
ad AB, videlicet vt diftantiaad diftantiam. quod demonftrare

—

oportebat,

Si verd libra B ;
ACfeccturvicungs 3 A B ibC
iinlz.&inD(Eiap- 5 [ ot
pendantur pondera 65337 ) : )
| @qualia EFP- Dico | | l_r_J a [.ﬂ
| fimiliter ita cffe gra-  + 8

| vitatem ponderis F ad grauitatem ponderisE, thiﬁa*i.;C Aad
 diftaatiam AD. i AB wqualis ipi A D, & in B appendatur
| pondus Gzquale ponderi E, & ponderi F. Quoniam enim ABeft

| &qualis A D; pondera GE 2queponderabunt . fed ‘clrix grawitas |-

| pondcrisF'ad grauitatem ponderis Gfi;veC A ad AB y & graui
tas ponderis E (it zqualis grauitati ponderisG ; erit graitas pons
| derisF ad granitatem ponderisE,ve CA ad AB ; hoc e vtGA

ladAD. quoddcmou&nrcoponcbat. Tl 0

6 PrimiAr
chim. de
#quep.

7 Ruunti.

COROL-
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|Seaserara.|
fio.

6 Huwins .

detur.

COROLLARIVM.
Ex hoc manifeftumeft, quo pondusa centro
libre magis diftat, ¢d grauiuseffe; &per confe-
quens velocius moueri.

Hinc praterea ftatera quog; ratio facile often.
!

Sit i fhate [,
A ;

refcapusA D, cu ‘ % ¥

jus trutina fitin a j é
C 3 fitg; ftatere B

appendiculum E. l;] @

appendatur in A E:]

pondus D, quod

zqueponderctap l
pendiculoEin F ol
appenfo. aliud quogs appendatur pondus G in A , quod ctiam |
appendiculoE in B appenfo @queponderct. Dico grauitatem '
ponderis Dad gramtatem ponderis Gita effe,ve CFadCB . |
Quoniam _enim grauitas ponderis D cftxqualis grauitati pqndc- ‘
ris E in F appenfi,&grauitas pondetis G cft zqualis gratitatipon |
deris Ein Bj erit grauitas ponderis I ad grauitatem ponderisEin |
F, vt grauitas ponderis G ad grauitatem ponderis E in B:Sopermu |

16 Quinsi. tandoyve gnuim ponderis Dad grauitarem ponderis G, ita graui |

tasiphius EdnF, ad gravitatem ipfius Ein B3 grauitasautem pon |
deris E inFad grauitatem ponderis Ein B cft, vt CF ad CBve l
igitur grauitas ponderis Dad gravitatem ponderis G, ita cft CF
adC Bx {i crgo pars fcapi CB in partes dividatur zquales , folo 1
pondere E, & propius,, & longius & puncto € pofito; ponderum

grauitates,qu ex puncto A fufpenduntur inter fc fe nota. et |
Vifi ‘

J O RO
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DE LIBRA 36
Vifi diftantia CB triplafic diftantiz CF, erit quogs grauitas i_
fius G grauitatis ipfius D tripla.quod demonfirare (;pw’(clm. o

Alio quog; modo ftatera vti poffumus , vt
ponderum grauitates notx reddantur.

Sitfcapus A B, cuius tru-
tina fitin C ; fitg; ftaterzap “
pendiculum E , quod appen- A w z 3
dawr in A ; fintqué pon- ‘ }
dera DG inzqualia,quorum EW =]

inter fe (e gravitatum propor- -

tiones quarimus : appenda-

tur pondus DinB, iraveipfi

Ezquepoaderet. fimiliter pondus G appendatur in F, quod ei-
dem ponderi E @queponderet. dico Dad Gitaeffe, ve CF ad |

CB. Quoniam enim pondera D E zqueponderant, eric D ad E, ‘z'iﬂf
vt CA ad CB. cilm autem pondera quoque G E aquepon- :q:'
derent, erit pondusE ad pondus G, vt FC ad C A5 quarcex 2qua
I pondus > ad pondus G ita erit, viC FadCB. quod oftende
re quog;oportebat. -

33 Quinti,
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PROPOSITIO VIL

PROBLEM A. i
|

Quotcunque datis in libra ponderibus |
vbicunque appenfis , centrum libra inuenire ,
ex quo {i fufpendatur libra , data ponderama-
neant.

I
{
i

| Sit libra AB, fintq; data quotcunque pondera CDEFG.
accipiantur in libra vtcunque putcta AH kLB, ex quibus
data ponderafpufpendantur . Centrum libre inuenire oportet,
ex quo fi fiar fufpenfio , data pondera mancant. Dividatur |

|

AH in \
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AH in M, itavt HM ad M A, fit vt granitas ponderis
C ad gravitatem ponderis D . deinde dividatur BLin'N , ita
vt L N ad NB, fit vt grauitas ponderis G ad grauitatem pon
deris F. dividaturgs MN in O, ita ve MOad ON fie, vt
grauitas ponderum F Gad gravitatemponderum C D . tandem-
qué dwidarur kO in P, ita ve kP ad PO, fit vt granitas pon
derum CDFG ad grauitatem ponderis E. Quoniam igitur pon
deraC DFG tim ponderantin O, quim CDin M,&FG inN;
" a:qucpondcmbum ponderaC Din M,&FGinN, & pondus E

in K, fi ex puncro P fufpendantur . clim verd ponderaCD tan
' wim ponderentin M, quantim inAH; & FG in Ny quantim
lin LB; pondera CDE G ex: AHLB punctis fufpenfa, & pons

. dus Eexk, fiex P fufpendantur, xqueponderabunt,atg; mane-

bunt. Inueatum cftergo centrum librz P, ex quo data pondera
manent. quodfacercoportebit

K COROL-

§ Huing,
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DEILIBRA

COROLLARTV M.

Ex hoc manifeftum eft fiponderum CDEFG
centra grauitatis effentin AHKL B punclis ; ef-
fec punctum P magnitudinis ex omnibus CD
EFG ponderibus compolfite centrum graui
tatis.

A{_H S 4 1_"0. R ST . 4 :uL
= ]
pl @[] Bk v ol
Aiim L—' | F{{ 2%
£7) i |
c! | &) >

Hocenim ex definitioné centri grauitatis patet, ciim ponde-
ra, fi ex puncto P {ufpendantur , mancant.




DE V ECTE

LEMMA.

N T quatuor magnitudines A

BCD ; fitq; AmaiorB, & Cma
"t iorD . Dico A ad D maiorem
habere proportionem ; quam

portionem, quim B ad C; & A ad D maio-
rem quegs habet proportionem, quam habet
adC: A igiturad D maiorem habebit ,quam B
ad C. quod demonttrare oportebat.

Quoniam enim A ad C maiorem habet pro- ! 1 | l
Ll
A B CD

PROPOSITIO. L

Potentia fuftinens pondus ve&i appenfum;
candemadipfum pondus proportionem habe-
bit, quam ve&is diftantiainter fulcimentum,ac
ponz]cris fufpenfionemad diftantiam a fulcimen
to ad potentiam interietam .

8 Quini.
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DE VECTE

F v h

Sit vectis A B, cuius fulcimentum C; fitq; pondus D ex A fu-
fpenfum AH, itavt AH fit femper horizonti perpendicularis :
fitg; potentiafuftinens pondus in B. Dico potentiamin B ad pon
dus D itaelle,ve CA ad CB.fiat ve BC ad CA,ita pondus D
¢ primiar adaliud pondus E, quippé quod fiin B appendatur; ipli D ®que
chim.de  ponderabit, cxiftente Camborum grauitatis centro. quare poten
“¢  tiazqualisipiE ibidem conftituta ipfi D @queponderabit , vecte

| AB,cius fulcimentoin C collocato, hoc eft prohibebit, ne pon

. | dus D deorfum vergat , quemadmodum prohibet pondusE . Po

I;":'qﬂ'- tentia vero in Bad pondus D'eandem habet proportionem,quam

| pondusE ad idem pondus D : ergo potentia inB ad pondus D

erit, vt CA ad CB 5 hoc eft vectis diftantiad fulcimento ad pon

deris fufpcndium ad diftantiam :ifulcimento ad potcmiam.quod
demonftrare oportebat,

" Hinc facile oftendi poteft, fulcimentum qud

dus fuftinendum requiripotentiam.

Tifdemypofi-
tis, it fulcimen F C
tum in F ipfi A

A 3
i T SRIAN
| propius, quim E: J T:'[z?

| C; fiaeg; veBE
ad FA, itapon
dus Dad aliud ¢ e e
G, quod fi appendatur inB ndera DG ex fulcimento
dom 2 ppe %, PO 3
oy | @queponderabunt . quoniam autem BF maior \cﬁ BC,&CA
o [maior A C; maior erit proportio BFad FA, quim BC ad CA:

ponderi fuerit propius , minorem ad idem pon- |

!




DIE"VECTE 39

& ideo maior quog; erit proportio ponderis D ad pondus G, |
quimidem D ad E : pondus igitur G minus erit pondereE . ciim | 10 Quind,
autem potentiain B ipfi G zqualis ponderi D 2queponderct, mi-
nor potentia,quim ca, qua ponderi E eftaqualis, pondus D fu
ftinebit; cxiftente vecte A B, cius verd fulcimentovhi F, quimfi
fueritvbi C. fimiliter quogs oftendetur , quo propius crit fulcis
mentum ponderi I, adhuc femper minorem sequiri potentiam
ad fuftinendum pondus D,

COROL.LARIVM.

Vnde palam colligerc licet, exiftente AF ipfa
FB minore, minorem quog; requiri potentiam
in ipfo B pondere D fultinendo . xquali verd
zqualem. maiore vero maiorem.

PROPOSITIO IL

Aliomodo ve&e vti pofsumus.

Sitvectis A B, cuius

fulcimentum ftB,& 2 D -
pondus C vecungs in yAN ! LJ
D inter AB appeti- Lc_] EE
fum ; fitq; potentiain f:’lLJ
Afuftinens pondus C.

Dicovt BD adBA,

itaclle rotcmiam in A ad pondusC. appendatur in A pondus
E zqualeipli C; & ve AB ad BD, ita fiat pondus E ad aliud F.
& quoniam ponderaC Efuntinter fc {¢ aqualia, érit pondusC
ad pondus F, vt AB ad BD. appendaturquog; pondus F in A,

& quoniam pondus E ad pondus F eftvt grauitas ipfiusE ad gra- Is/exte bl

s de libra

uitatem ipfius F5 & ponduskad F eft,ve AB ad B Djve igitur 1 L1 i
grauitas ponderis Ead grauitatem ponderisF , itack ABabBD. .
vtautem ABad BD, ita cft gravitas ponderis E ad grauitatem .“i Pz

ponderis
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.

‘Exgqeis- eandem habent gravitatem.Ponatur im}; potentiain A fuftinens
P

e pcn(um;candcm propomoncmhal)cbu;otcnm in A ad grauita-
ti.

Cor. 4 quin
.

DE VECTE

ponderisC: quare gra

uitas ponderis Ead  ~3 D

grauitatem ponderis A\ 115 X
F itaerit, vt gravitas Lg_l [ ;J
ponderis E ad gra-

uitatem ponderis C. [x]
| Pondera igitur CF

 pondusF ; eritpotentiain A aqualisipliponderiF. & quoniam
| pondus F in A appenfum 2qué graveelt, vt pondus C in D ap-

tem ponderis Fin A appenl(i, quam habet ad grauitatem ponde-
ris C.in D appenfi. Potentia vero in A spfi F axquabis {ullinct
pondusF, ergopotentiain A pondus quog; C fuflinebit. Tragy
clim potentia in A fit xqualis ponderi F , & pondus C ad pon-
dus Ffit , vt ABad BD 5 entpondusC ad potentiamin A, vt
AB ad BD, & ¢& conuerfo, ve BD ad BA , ita potentia in A ad
pondus C.- potentia ergo ad pondus-ita erit, vt diftantia fulci-
mento ,ac ponderis fulpenfioni intercepta ad diftantiam 4 fulci
mentoad potentiam . quod oportebat demonftrare.

ALITER.

Sit velis AB , cuius fulcimentumfit B,& pondusE expuncto
Cfufpenfumsfitg; vis in A fuftinens pondusE . Dico ve BCad BA, |
itacfle potentiam in A ad pondusE. Producatur AB in C,&
fiat B xqualis BC; & ex puncto D appendatur pondus Faqua
le ponderi E;itemqs ex puncto A fufpendatur pondus G ira, vt
pondus F ad pondus G candem habeat proportionem,quam AB |

ad




DE VEC EEl 4

ad BA. ponderaF G ;-qqcpond_cnlzun:.cilm autem fit CB xqua
lis BD , ponderaquogs'FE 2qualia zquepondcmﬁunl. pondera
veroFEG in libra, feyvecte D B A appenfa, cuius fulcimentum
it B, non xqueponderabunt;fed éx 'parte & deogiumitendent.po

natur itaq; in A tantavi§,ve pondera FEG @queponderent serit |

potentia in A equalis ponderi G.~ondera enim F E xqueponderdt,
& visin A nihil aliud efficere debet,nif fultinere podus G,ng defeen
dat. & quoniam ponderaF E G, &potentiain A zqueponderant,
demptis igitur F G ponderibus, que zqueponderant, reliqua zque
ponderabunt; {cilicet potentia in A ponderi E; hoe eft-potentia
in A pondusE fuftincbit, stave vectis AB maneat | vt prius erat.
Ciim autem potentiain A fic zqualis ponderi G , & pondus Epon
deri F equale 5 habebit potentia in A ad ‘pondus E eandem pro-
portionem,quam habet BD,hoceft BC ad BA. quod demon- |
ftrarc oportebat .

COROLLARIVM-L

Exhocetiam(vt prius) manifeftum cfle po-
teft,fi ponatur pondus E propius fulcimento B,
ve in H ; minorem potentiamin A fultinere pof-
feipfum pondus.

Minorem cnim proportionem habet HB ad B A , quam CBad

BA. & qud propius pondus erit fulcimento,adhuc fempermino
rem pofle potentiam fuftinere pondus E fimiliter oftendstur.

COROLLARIVM IL i

Sequitur ctiam potentiaminA fempermino
rem effe pondere . /

Sumatur enim inter A'B quoduis punctum C , femper BC
minor crit BA., 1 SR

C O-

8 Quinti,
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D'_Bx VECTE

COROLLARIVM IIL. 7.
Exhoc'(’]‘u"oq; elici poteft,fiduz fuerint pdtcn
iz, vnain A, aleeta in'B ; & verags fuftentee

I pondus E;potentiamin A ad potentiaminB ef-
fe,viBCadCA.

Vectisenim BA fungi-.
| tur officio duoyum vectiil;’ ; b &
| & AB fubr sanquam duo 'E—m———-'i‘ T T
| fulcimenta, hoc eft quaa- e
{ do A-B; cft vectis,& poten | 54 ]
{ tiafuftinensin A jeriteius
fulcimentum B. Quando verd B A cft vectis , & potentia in B3
erit A fukimehfum s®& pondus femper ex pliicto C remanet {u-
fpenfum. & quoniam potentia in A ad pondusEcft,ve BC ad
I BAj3 vr autem pondus Ead potentiam , qua elt ia B ita cft

23 Quinri. | B A ad A C; erit €x 2quali, porentiain A ad potentiam in 13, vo

BE ad CA. & hoc modo facilé etiam proportionem , qu in
ponitur, nouiffe poterimus.
"COROLLARIVM III
Eft etiam manifeftum, vtralg; potentiasin A;

& B fimul fumptas aquales efle ponderiE.

pondus E ad potentiam m B eft, veBA ad A C; quare pondus
E ad veralg; potentias in A, & B fimul fumptas cft, vt A ad BC

fumptis zquale crit.

Quitionibus Mechanicis quaftione vigelima gonaab Ariftorele |
9 4

¢ Pondosenio E ad potentiamirt A0 eftve B A ad BC; &¢idem |

C A fimulhoceftad B.A. pondusi gitur E vurifgs potentiis {imul
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DE VECTE 41

PROPOSITIO IIL
Alio quog; modo vecte vti pofsumus.

Sit Vectis AB,
cuius fulcimentum  » ) a
B ; fitgs ex puncto \ 1
A pongus Cc l;FPCﬂ- L EE:] E:'
fum 3 fitgs potentia
in D vtcung; inter .
AB (ixﬁincr?s pon- I—g
dusC. Dicovt AB
ad BD, ita cffe potentiam in D ad pondus C. Appendatur ex
puncto Dpondus E aqualeipfiC; & veB DD ad BA, itafiat pon
dusE ad aliudF. & ciimponderaC E fintinter fe fe 2qualia; crit
pondus C ad pondus F, ve BD ad BA. appendatur ponfius
F quog; inD. & quoniam pondus E adipfom F cft, vt grauitas S
ponderis E ad grauitatem ponderis F; & pondus E ad pondas B "Ll
eft, ve BDadB A: vrigitur gravitas ponderis E ad grauitatem  brs.
ponderisF J'ita cft BD ad BA. vt autemBD adBA, itacftgra ...
uitas ponderis E ad grauitatem ponderis C ; quare grauitas ponde- | delira.
ris E ad grauitatem ponderis F eandem habet proportionem, |
quam habet ad gravitatem ponderis C. pondera ergo CF candem f o Quinti.
habent gravitatem. (it igitur potentiain I fuftinens pondus F,
critpotentia inD ipfiponderi F zqualis. & quoniam pondus F
in D @qué grauceft, ve pondus C in A 5 habebit potentiain D )
candem proportionem ad gravitatem ponderis F,quamhabetad 7 Qunti
grauitatem ponderis C. fed potentiain D pondusF fuftinet;po-
tentiaigitur in D pondus quog; Cfuftinebit:& pondus C ad‘{x»
tentiam in Dita erit, vt pondusCad pondus F3 &C ad F cft,ve
BDadBA ; eritigityr pondus C ad potentiam inD, yt BD ad
B A : & conuertendo,ve AB ad BD, ita potentiain D ad pondus
C. potentia ergo ad pondus cft, vt diftantiad fulcimentoad pon
deris fulpendium ad diftantiam i fulcimento ad potentiam . quod
demonftrare oportebat. \

L ALL
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Sit vectis A B, cuius fulcimentum B ; &cx puncto A fit pon-
dusC fufpenfum; fitg; potentia in D fuftinens pondus C. Dico
vt ABad BD, ita effe potentiamin 1 ad pondusC. Produca |
tur ABin E , fiatgs BE aqualis ipfiBA ; & ex puncto Eappen |
daturpondus F zquale ponderi C; & veBD adBE, ita fiatpon |
dus Fadaliod G,quod ex puncto D fulpendatur. pondera FG |
2qu crabunt. & quoniam ABeft aqualis BE, & pondera ‘|
FC xqualia; fimiliterponderaF C zqueponderabunt. Pondcra
verd FGC fufpenfainvecte EBA ,cuius fulcimentum eft Bynon
zqucpondcmhunt sfedex parte A deorfumtendent. Ponaturigi
turin Dtantavis, vt pondera FG C @queponderent 5 et po-
tentia in D zqualis ponderi G pondera enim FC queponde-
rant,& potentiain D nil aliud efficere debet , nifi fuftinere pon-
dus G ne defcendat. & quoniam pondera FG C, & potentiain
D zqueponderant,demptis igitur F G ponderibus, que aqucpon
derantsreliquaequeponderabunt, {cilicet potentiain D ponderiC.
hoceft potentiain D pondus C fuftinebit , ita vt vectis A Bma-
nicat,veprius. & citm potentiain D it zqualis ponderi G, 8 pon-
dus C @quale ponderi F3 habebit potentiain D adpondusC can | |
dem proportionem , quam EB , hoc clt A B ad BD. quodde- | = |
monftrare oportcbat. :

COROLLARIVM L |

Ex hoc etiam patet;ve prius, fi coftituatur pon |
dus fulcimento B propius, vtin H ;aminoripo- |
tentia pondus ipfum fubftineri debere. |
Minor I |

S
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Minorem enim propostionem habet HBiad BD,quim A B ad '3 Quinsi.

B D. &quo propius crit fulcimento ; adhuc femperminorem re-
quiri potentiam. s¥ '

COROLLARIVM IL

Manifeftum quoq; eft,potentiamin D femper
maiorem effe pondere C.

Sicnim intér A B fumatur quoduis punctum D, femper AB
maior erit BD.

Et aduertendum eft hafce , quas attulimus: demonftrationes !
non folum vettibus horizonti zquidiftantibus , verllm ctiam ve-
ctibus horizonti inclinatis ad hrc omnia oftendenda commodé

aptaripofle. quodexiis, quz de libra diximus , patet.

PROPOSITIO IIIL

Si potentia pondus in ve@e appenfum mo-
ueat ; erit fpatium potentiz motx ad fpatium
moti ponderis, vediftantiaa fulcimento ad po-
tentiam ad diftantiam ab eodemad ponderis fu
fpenfionem.

~

) bIRL Y Sit
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DE VETCTE
Sit vectis AB, cuius fuls
cimentum C 3 &ex punctoB
fic pondus D fufpenfumfitg; S
potentia in A moucos pon- >/ P
dus D yecte AB. Dicofpa- ST \
tium portentix in A ad fpa- 7\ \
tium ponderisitacile, vt CA [ { \,Q o)
adCB. Moucatur vectis A B, \ N /
\ ./

& vt pondus D furfum mo-
ucatur,, oportet B furfum mo \\ ‘“'/ﬁ\

uert, A vero deorfum.& quo- E
niam C cft punctum im:obi S /
Je; idcirco dum A, & B mo- |
wentur, circulort circumferen ! j
tias deferibent.Moucatur igi-
tur ABiin EF 5 crunt AE
BF circulorum circumferentiz , quorum femidiametri funt CA
CB. tota compleatur circumferentia AGE, &tota BHF ; fintg;
KH puncta, vbi AB,& EF circulum BHF fecant. Quoniame- | |
v rimi. | nim angulus BCF eft 2qualis angulo HC k3 erit circumferentia
Ex36uer- L H circumferentiz BFzqualis . cim autem circumferentiz AE |
kH fint fub codem angulo A CE ., &circumferentia AE adto- |
tam circumferentiam A GE fit, ve angulus ACE ad quatuor re- |
ctos; vt autem idem angulus HC k ad quatuor rectos, itaquogs |
cit circumferentia HK ad totam circum(}crcmiam HBK ; erit cir
cumferentia AE ad totam circumferentiam A GE, vecircumfe-
16 Quinti.' rentia k H ad totam kFH. & permutando. , vt circumferentia
' AE ad circumferentiam kH, hoc ¢ft BF, ita tota circumferen-
tia A GE ad totam circumferentiam BHE . totavero circumfe
| rentia A G E ita fe habet ad totam BHF, vt diamcter circuli AEG
: ;i,gf"’ ad diametrum circuli BHF. Vtigitur circumferentia AEadcir |
| 11 Quiwi.| cumferentiam BF, ita diameter circuli AGE ad diametrum cir
culi BHF: vt autem diameter ad diametrum , ita femidiameter
ad femidiametrum , hoc eft CA ad CB: quare vt circumferen-
tia A E ad circumferentiam BF, ita CA adCF. circumferentia
verd AE fpatium eft potentiz motz , & circumferentia BE cft

xqualis

|
|
|
| |
l
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wequalisfpatio ponderis T moti . fpatium enim motus ponderis
D femper zquale eft fpariomotus phincti B, ciim in Bfit appen
fum s {patium ergo potentizmota ad fpatiummoti ponderis cft ,
vt CA ad C B; hoc eft ve diftantia  fulcimento ad i
ad diftantiam ab codemad ponderis fufpenfionem.quod demon
ftrare oportebat. .
Sitautem vectis AB, cu-
ius fulcimentum Bj potentia-
qué mouens in A ; & pondus
in C. dico fpatium potentie
translatz ad fpatium transla
ti poaderis itaefle, ve BA ad
BC. Moueaturvectis, & vt
pondus furfum atrollatur, ne-
ceflecft punctaC A furfum
moueri. Moueatur igitur A
furfumvig; ad D 5 feg; ve-
| ctis motus B D . eodemg;
| modo (veprius dictumeft )
| oftendemus puncta CA cir-
l culorum circumterentias de-
| feribere, quoriifemidiametri funt B A BC.fimiliterq; oftendemus
l. itaclfe A Dad CE, vt femidiameter AB ad femidiametrum B C.
i Eademg; ratione, {i potentia effet in C, & pondus in A,
I oftendeturita effe CE ad A D, vt BC ad BA ;5 hoc eftdiftan
tia 4 fulcimento ad potentiam ad diftantiam ab codem ad ponde
| ris fufpenfionem. quod oportebat demonftrare.

COROLLARIVM

Ex his manifeftum eft maiorem habere pro-
' portionem fpatium potentiz mouentis ad {pa-
‘tium ponderis moti, quam pondus ad eandem
potentiam.

Spatium enim potentiz ad fpatium ponderis eandem habet,

quam
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8 Quinti.

. quamn pondus ad pt;cntiam pondus fuftinentem 3 potentia ve-

1o foftinensminor oft potentia mouente; quare minorem habebit
proportionem pondus ad potentiam ipflummoucntem ;quimad
potentiam ipium fuftinentems fpatium igitur potentiz moncntis
ad fpatium ponderis maiorem habebit propoitionem, quim pon-
dus ad candemn potentiam.

PROPOSLTIO V.

Potentia quomodocung; ve&e pondus fufti-
nensad ipfum pondus eandem habebit propor-
tionem,quam diftantiaa fulcimento ad punctum,
vbia centro grauitatis ponderis horizontiducta
perpendicularis vectem fecat , intercepta, ad
diftantiaminter fulcimentum, & potentiani.

Sicvectis AB
horizonti zqui-
diftans, cuius ful
cimentum Njfit
deinde pondus
A C, cuiscen-
trum grauitatis
fic D, quod pri
mim ficinfrave
ctem;pondus ve
16 fit ex punctis
A Ofufpenfum;

| &4 punceo I horizonti,&ipfi AB perpendicularis ducatur DE.

fi verd laliifint quog; vectes AF AG, quorum fulcimenta fine
HK ;3 pondufq; A Cin vecte AG expunctis AQ fitappenfum 3
invecte'autem AF in punctis A P : lincags D E producta fecee
AFinL,&AG inM. dico potentiamin F pondus A Cfuftinen

temad ipfum pondus cam habere proportionem , quam habet kL
X od |
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ad kF; & poteatiam in B ad pondus cam habere,quamNE ad
NB; &potentiam in G ad ponduseam , quam HM adHG,
Quoniam enim DL horizonti eft perpendicularis, pondus AG
vbicung; in linea DL fuerit appenfum , codemmodo, quo reperis
tur , mancbit. quarcinvecte AB fifufpenfiones,qua funt ad AO
foluantur ,pondus AC in E appenfum codem modomanchit,fis
cutinunc manee; hoc cft fublato puncto A, &lincaQ O, codem
modo pondus in E appenfum mancbit, vt abiipfis A O pun-
ctis fuftincbatur;ex commentario Federici Commandini in fextam
Archimedis propofion€ de quadratura parabolz, 8 ex prima huins
dclibra.lta?; quoniamponjus AC candem ad libram habet contti
tutionem, i

in E appenfum ad ipfumpondus ita {¢habet, veN E ad NB ; po-
tentia igitur in B fuftinens pondus AC ex punctis AO fufﬁm
fumad ipfum pondus itacrit, ve NE adN B. Non aliter often
detur pondus AC ex puncto L fufpenfom manere,, ficuti 3

ctis A P fuftinetur;potentiamaq; in Fad ipfum pondus itacfle,ve kL
ad KF.In vecte verd AG pondus AC in M appenfum ita mané
re,ve A pufictis AQ fuftinctur 3 potentiamg; in G ad pondus
AC itaefle, vt HM ad HG; hoc cft vt diftantia & fulamento
ad punctum , vbi i centro _grauitatis ponderis horizonti ducta
perpendicularis vectem fecat,ad diftantiam 3 fulcimento ad poten
tiam.quod demonftrare oportchat. )

Si autem FB G effent vectium fulcimenta, potentizg; effent
inKNH pondus fuftinentes, fimili modo oftendetur ita effepo

| tentiamin H ad pondus, ve GMadGH ; &potentiam inNad

pondus,vt BE ad BN ; ac potentiam ink ad pondus,vt FL
‘d Fko . : ; i

4

ucin A O fuftincatur, fiue ex puncto E fit appenfum; |
cadem potentia in B idem pondus AC, fiue in E, fucin AO |
{ulpenfum fuftinebit. potentia verd in B fuftinens pondus AC |

CEthi

1 Huing.
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DE VECTE

Ftfivectes AB
AF AG habeant
fulcimentain A,
&pondus fit NO; r

perpédicularis D
MEL; fintgs po \
/ ~6
tur ita cffe poten-
tiam in G pondus N O fuftinentem ad ipfum pondus , vt AM

deinde ab _cigs i ’
centro grauitatis /S 5
D ducatur ipfi A \ l
B , & horizonti M
D
tentiz in FBG: 2 Y
fimiliter oftende- -
ad A G ; ac potentiam in B,vtA E ad A B ; & potentiam inF,
vt AL ad AF.

it deinde £

vectis AB ho u L
rizonti’ @qui- i /
diftans ,cuins ® iffds

fulcimentum P

D; &fit BE )\ 20 I ) 4
pondus, cuius 0 F‘

centrum gaui =

tatis fic F fu- T
pra vectem:d
unctoq; Fho
fimmi?&ipﬁ \u
A B ducawr v
FH; pondufgs 3 puncto B&PQ fuftineatur . Sint deinde alii ve-
ctes BL BM,quorum fulcimenta fint N O;lincags F H productafe-
cetBM in k, & BL in G ; pondus autem in vecte B L in pun-

ctis BP fuftineatur 3 invecte autem B M i puncto B,& PR. Di-
co potentiam in L pondus BE vecte BL fuftinentem ad ipfuom

pondus cam habere proportionem, quam N G ad NL ; & po-

tentiam
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tentiam in Aad pondus cam habere, quam DH ad D A5 poten
tiamg; inM ad pondus eam, quam Ok ad OM . Quoniam ¢-
nim 4 centro grauvitatis F ductacft k F horizonti perpendicularis,
ex quocung; puncto linez kF {uftincatur pondus; manebit ; vt
nunc {chabet. fisgitur faftineatur in H, manebit ve prius; fcili-
cet fublato puncto B, &P Q, qua pondus fuftinent , pondus BE
mancbic, ficuti ab ipfis fultinebatur . quare in vecte AB gravefcet
in H, & ad vecrem candem habebit conftitutionem, quam prius;
idcirco erit, acfiin H effet appenfum.cadem igitur potentiaidem
pendus BF, fiuc in H,fiue inB,& Q ﬁlﬂ'ultum,fuﬁincbir.l’olmtia ve
r0 in A fuftinens pondus BEvecte AB in H appenfum ad ipfum
pondus candem habet proportionem , quam D Had D A ; cadem
ergo potentiain A fuftineas pondus BE in punctis BQ fuftenta
tum ad ipfum pondus eric, vt DHad D A . Similiter oftende-
tur pondus BE fiin G fuftineatur ,manere 3 ficuti 3 punctis B P
fuftincbatur: & in puncto k, ved punctisBR. quare potentiain
L fuftinens pondus B Ead ipfum pondus ita erit,ve NG ad NL.
potentiavero in M ad pondus, vt O K ad O M; hoceft vt diftan
tia 3 fulcimento ad punctum, vbid centro gravitatis ponderis ho
rizonti ducta perpendicularis vectem fecat, ad diftantiam i fulci-
mento ad potentiam . quod demonftrare quog; oportebat.
Sivero LAM effent fulcimenta, & potentiz in NDO; fimi

{ liter oftendeturita effe potentiam inN ad pondus, vt LG ad L
' N; & potentiam in D, vt AHad AD; & potentiam in O, vt

Mk ad MO.

bbre.

t Hwine,

M Ecfi

I Huingde
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Etfi vectes BA
BL BM habeant
fulcimenta in B, &

ndus fupra vecté
fit NO ; &abeius
centro grauitatis F
ducaturipfi A B, &
horizonti perpendi
cularis FDEG; finc
qué potentiz in L
A M ; fimiliter 0-
ftendetur itacflcpo
tentiam in L pon- y
dus fuftinentem ad ipfum pondus, vt BDad BL 3 & potentiam |
in A ad pondus, vt BEad BA , atg; potentiam inM, vt BG |
ad BM.

Sit deniq; _x
vectis A B ho , T
rizonti 2qui- -
diftans, cuius 1 /
fulcimentum ! 0.

C,&pondus gl =F—} <

DE hibeatcé o7 1o PR 3
trum gravita- - S TR

tis Fin ipfo 3

vecte AB \

fintq; denig; e

alii vectes G

H kL, quo-

rum fulcimenta fint M N3 pondusqg; in vecte G H fuftineatur 3
punctis G Oj in vecte autem A B punctis AP; & in uecte KL
a punctis KQ ; & centrum grauitatis Ffit quog; in utrogs uccte
GH kL ; fintgs poteatiz in H BL. Dico potentiam in H ad
pondusitacfle ,ut NF ad NH ; & potentiamin Bad pondus,ut
CFad CB; ac potentiam in L ad pondusutMF ad ML . Quo-
niam enim F centrum cft grauitatis ponderis DE , fi igitur in F

fuftinca-
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| fuftineatur , pondus. D E manebit ﬁcutprius,pcrdcfﬁni(ion:m cend !
tri grauitatis; eritq; acfiin F elfet appenfum ; atg; in'vecte codem |

' modo manebit, fiuc i punctis A I, Euc i puncto F fuftincatur. |

| quod idem in vectibus GH k L cuénier;(cilicet pondus codem mo

| do manere, fiue in F, fiuein GO, velin kQ (l:xﬂinca:ur. cadem l

| igitur potentiain Bidem pondus DE,velinF,velmn AP appenfim

| {uftincbit : & quando appenfum eft in F ad ipfum pon- |

dus eft, viCF ad C B , ergo potentia fuftinens pondus DE ia |

A P appenfumad ipfum pondus erit, vt CF ad CB .codemqg; mo

do potentiain H ad pondus in GO appenfum itacrit,ve NF ad

NH. potentiag; inL ad pondus in kQ appenfum crit, vt ME

ad M L. quod oftendere quog; oportebat. ! ‘

Siverd H B Leflent fulcimenta,8¢ potentiz effent inNC M;fi- |

militeroftendetur potentiam inN ad pondus ita cffe, veHF ad

HN; & potentiamin C,vtBF ad BC, & potentiam in M, vt

LFad LM. |

Et fi vectes BA G |

BC BDhabeir ful ‘ :
cimentain B, fintg; 3 N\ |
ponderain EF GH \ = ; _
kL, ita vt corum //‘-39 | |
centraMNO gra- 5 _— o il |
uitatis fintin veeti /T~ 2¢] i l
bus 3 {intg; poten- T~ ' !
tiz inCAD: {imi [0~

liter oftendetur po R “'\\

D

tentiam in C ad

ndus E Fitacfle, ‘
vt BM ad BC, & potentiam in A ad pondus GH , vt BN ad |
BA, potentiamg; in D ad pondusK L, ve BO adBD.

M 2 PR O
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4 Primi.

bE VECTE
PROPOSITIO VI.

Sit AB refta linca, cui ad angulos fic re@os
A D, qua exparte A producatur vecung; vig;
ad C; connedtaturg; CB,qua ex parte B quog;
producatur vig;adE. ducantur deindea pun-
¢to B vecung;inter AB BE linex BF BGiphi
A Bzquales; apunéifq; F G ipfis perpendicula-
res ducantur FH GK, qua & inter fe fe, & ipfi
AD conftituantur z-
uales,acfiBA AD X =T 5%
glota- fintinBFFH, 54/ / /\
'& in BG GK;con- / \i
neftanturq; CH CK, »~-— \
qua lineas BF BG | '
in punctis M N fe-
cent. Dico BN mi- (¢
norem efle BM, & ‘ '
B MipfaBA. ;
|

Connectantur BD BH |
BK . &quoniam duzx linez [/
DA AB duabus HF FB I//
funt aquales , & angulus | |
D ABrectus recto HF B eft /
etiam xqualis ; crunt rcliqui |
anguli rjiquis angulis xqua-
les,& HB ipfi DBzqualis. ¢
fimiliter oftendetur triangu-

lum Bk G triangulo BHF aqualem effe. quare centro B, inter-

uallo
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uallo quidemvna iﬁ(iﬁrur;x‘circ;xilxs'-dcfaiba(u: DHEE , q-ui!Ai-«

neas CH CK fecet in punctis OP; connectanturg; OB P B,
Quoniam igitur punctum k propius eft ipfi E, quim H s éritlinca
Ck maior ipfa CH,& CP ipfa C O minor: ergo PK iplaOH
maior crit. Quoniam autem triangulum B k P zquicrure latera
Bk BP lateribus BH B O trianguli BH O aquicruris aqualia ha
bet, bafim verd KP bafi HO maiorem , erit angulus k BP an-
gulo HBO maior. ergoreliqui ad bafim anguli, hoc ¢ft kPB
Pk B fimul fampti,quunter fe funt xquales, reliquis ad bafim an-
gulis,nempé OH B H OB, qui ctiam inter {¢ funt zquales,mino-
res erunt:cim omnes anguli cuiufcung; erianguliduobus fint rectis
zquales. quarc & horum dimidiifcilicee Nk B minor MHB.
Cam autem angulus B kG aqualis fit angulo BHF, erit N kG
iplo MHF maior. fiigituri puncto k conftituaturangulus GKQ
ipli FH M zqualis , fiet triangulum G kQtriangulo FHM zqua
le; namduo anguli ad FH vnius duobus ad G k alterius funt
aquales,& latus FH lateri G k cft xquale , erit GQ iphi FM -
quale.ergo G N maiorerit ipfaF M.Clim itag; BGipfi BF fitaqua
lis,crit BN minor ipfa BM. Quod autem BM fit ipfa B A minor,
eftmanifeftum; cimB M ipla B F , qu ipfi BA eft aqualis,fic
minor . quod demonftrare oportebat .

Infuperfiintra BG BE alia vecungs ducatur linea ipli BG -
qualis;; fiatg; operatio, quemadmodum fupra dictum eft ; fimil-
teroftendetur lincam B R minorem efle BN. & quo propius fuc
ritipfi BE, adhucminorem fempereffe.

8Tertii.

3§ Primi,

§ Primi.

26 Primi.

Siverd
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Si verd xqualia triangula BFH BGK fmt—
deorfum inter BC B A conftituta ; connectan-
turg; HC KC , qua lineas BF BG ex parte
FG produétas in punétis M N fecent.cricBN
maior BM , & BM ipfaBA. ;
Nam producaur C H |
C k vig; adcircumfcrentiam
in O P,Connecranturc; BO | T
B P; fimili modo oftende- =

(o N
tur lineam P k maiorem ef AN ‘ N
fe OH,angu'umg; P kB mi / NS \
noremeife angulo OHB. & | A \
quoniam angulus BHE e’ f 1T & \
aqualis angulo B kCserit to |4/ | | I
tws PKG angulus angulo &
| OH F minor: guare reliquus IMA
! 4 v /

GKN reliquoFH M maior
erit.fi1rag; conftituatur angu /X

lus GkQ ipli FHM n:c;z 4 ~ et
lis,linca KQipfam GNia | ‘
fecabit,ve GQipfi FM aqua /
lis cuadat : quare maior erit ‘
GN, qu'm FM; quibus fi
equalesadiiciantur BF BG,
erit BN iplaBM maior. &
cim BM fit ipfa FBmaior,
erit quogs ipfa B A maior. fi
militer oftendetur, qud pro
piusfuerit BG ipfi BC , li-
neam BN femper maiorem
e
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PROPOSITIO VIL

Sit recta linea A B; cui perpendicularis exi-
| flatA D,quaxexparte D producatur vtcung; qu;
' ad C; connectaturg; CB, quee producatur e-
tiam viq; ad E; & inter AB BElinex fimiliter
vtcung; ducantur BF BG ipfi AB aquales; a
punélisq; FG linee FH GK ipfi AB aquales,
| ipfisvero BF BG per- X

pédiculares ducantur; |

R
ac i BA AD mote = %% ;
fint in BF FH BG .,/ \ /

G K: Connetanturq; /| =20\ / .,
CH CK, quz lineas ’r=f=—m==ys
BF BG productas fe- v, }' : ~
centinpunctis M N. /

I \' ’,\___’/

Dico BN maiorem ef
| {eBM,&BM ipfaBA.

/
Connectantur BD BH Bk, ! /
| &centro B, interuallo quidem | / i i dA
| BD, circulus deferibaturfimi -\ 14 o i IS
liter vt in prazcedenti demon- | [ ey

| firabimus puncea KHDOPint 1 1)
circuli circumferentia effe, trian
gulags ABD FBH GBkin-
ter fefe zqualiaefle,atg; lineam ¢
Pk maiorem OH, angulumgs

PK B minorem effc angulo O

H B. Quoniam igitur angulus BH F zqualis cft angulo BkG,

) erit

|
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X

erit totus angulus Pk Gangu- . x/~¢ TSR
lo O HF minor : quare rcliquus {\«‘p' / 2 \
G kN religuo FHM maior 5{4\
\ /
./_’. x -,"‘B

erit. fiigitur fiat angulus GK

P
[ \
Q ipfi FH M zqualis, erit trian !""D\ N/ |
gulum GK Q triangulo FHM \[ - !
xquale, & latus GQlateriFM o | '
aquale ; ergo maiorerit GN ip e /
faFM ; ac propterea BNma- |
jor erit BM. BM autem ma-
jor crit BA ; nam BM maiorcht | | /
ipla BF . quod demonftrare | /
oportebat. {
Eodemag; prorfus modo,quo ¢ f
propius fuerit BG ipli BE, li. |
neam BNfempermaioremefle |/ /

oftendetur.

el

Siautem triangula BFH BGK deorfumin- |
ter AB BC conflituantur , ducanturq; CHO |
CKP, qua lincas BF BG fecent in punctis M |
N; erit linca BN minoripfa BM,& BM
ipaBA. '
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»
=
|

Q=
Connectanturenim B O BP, / ' /l
fimiliter oftendetur angulum /
PKB minorem cffe OHB. & / / i
{ quoniam angulus FH B zqua- |
lis eft angulo G k B; crit angu
{lus G kN angulo FFHIM ma- s
tor : quare & linea GN ma-
jorerit ipfa FM. ideog; linea
nca BN minor erit linca BM.
Cuamautem maior fic BF ipfa
BM;erit BM ipfa BA minor.Si-
miligs modo oftendetur, quod
propius ﬁ:cri!.BG ipi BC, li-
ncam BN fcmper minorem
cife.

PROPOSITIO VIIL

Potentia pondusfuftinens centrum grauitatis
{upra vectem horizonti @quidiftantem habens;

 quo magis pondus ab hoc fitu vecte eleuabitur; |

'minori lemper, vt fultineatur , egebit potentias
' fiverod deprimetur, maiori.

1
|
[
|

N Sit

155




156

Sitvectis A B horizonti aquidiftans , cuius fulcimentum C3
pondus autem BD , ciuldem verd grauitatis centrum fit fuprave
ctem vbiH : fitg; potentia fuftinens in A. moucaturdeinde ve |
&is A B in EF, fitg; pondus motum inFG. Dicoprimimmino |
rem potentid in E fuftinere pondus F G vecte EF,quim potétiain

ApondusBD vecte AB.fit k centrum grauitatis ponderisF G;

deinde tim ex H , titm ex K ducantor HL kM ipforum horizon

tibus perpendiculares,qua in centrivmundi conuenient; fitgs HLip |
{ fiquog; A B perpendiculads,ducatur deinde kN ipft EF perpen- |
! dicularis ,-que ipiH L zqualis ¢rit, & CNipfiCL @qualis.Quo- |
jiam enim HL horizonti cft perpendicularis , potentia in A fu

fkinens pondas B D ad ipfunypondteant habebit proportioncm, :
quamC L adCA. rurfus quoniam kM horizonticft perpendicu
lasis , potentiain E pondus FG fuftinens ita erit ad pondus, vt 5
CM ad CE. Cimautem CN NK ipfis CL LH fint aquales, |
‘ 61wine. | angulosgs rectos contineant; erit CM minor ipfa CLsergoCM

‘ 8 Quinti. | od C A minorem habebit proportionem , quam CLad CA; & |

e — — —

§ Huing,

CAip- l
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(ca ipfi CE eft 2qualis, minorem igitur proportionem habebit
|CM ad CE, quim C L ad CA : & cim pondera BD FG fine
xqualia,cft cnim idem pondus; €rgo minor erit proportio po
tentiz in E pondus FG fuftinentis ad ipflum pondus , quint po
tentiz in A pondus BD fuftinentis ad ipfum pondus. Quare
minor potentia in E fuftinebit pondusF G, quim potentia in A
pondus BD. & qud pondus magis cleuabitur; femper oftendetur
minorem adhuc potentiam pondus fuftinere 5 clim lineaP C mi
nor fit lincaC M. fit deinde vectisin QR , & pondus in QS,
cuiuscentrii grauitatis{ic O.dico maiorem requiri potentiamin R
ad fuftinendi pondus Q S, quimin A ad pondus B D.ducaturd cen
tro grauitatis O linca OT horizonti perpendicularis. & quo-

10 Quinti,

6 Hwing.

niam HL OT,fiexparte L, atg; T producantur , in centrum
mundi conuenient ; érit C T maior CL ¢ eft autem CA ipfi CR
aqualis ; habebit ergo T Cad C R maiorem proportionem, quim |
LCadCA . Maior.igitur erit potentia in R fuftinens pondus
QS quimin A fuftinens BD . fimiliter oftendetur; quo vectis
RQ magisavecte AB diftabit deorfum vergens, femper maio-
rem potentiam requiriad fultinendum pondus:diftantiaenim CV
longior et CT. Quo igitur.pondus 4 fitu horizontizquidiftan
temagis cleuabitur & minori fethper potentia pondus fuftinebitur;
quo verd magis deprimetursmatori,vt fultincatur,egebit potentia.
| quod demonftrare oportebat.

Hinc facile elicitur potentiamin A ad poten-
‘tiamin E ita effe, veCL ad CM.

Nam ita eft LC adC A, vt potentiain A ad pondus; vt au-
| tem CA , hoceft CEad CM, itacltpondus ad potentiam in E;
| quarcexaquali porentiain A ad potentiamin E - ita erir, vt CL

] Similig; ratione non {olum oftendetur, po(m;izm in A adPo-
tentiamin Rita effe, ve CL ad CT'; fed & potentiam sinE
| ad potentiaminR ita effe, ve CM ad CT. &ita inreliquis.

6 Huins .

8 Quinti.
Ex 10gwin
8.

€ Huing,

23 Qainti.

I
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¢ Huius,
8 Quinti,

§ Huwms.,

30 Quinti,

6 Huins,

DE VECTE

Sit deinde vectis AB horizonti 2quidiftans, cuius fulcimen-
tum B; & centrum grauitatis H ponderis CD fi fupra vectem
moucaturg; vectis in BE , pondufg; in FG. dico minorem po-
tentiam in E fuftinere pondus FG vecte EB, quim potentiain
ApondusC D vecte AB. fick centrum grauitatis ponderis FG,
&3 centris gravitarum H  k ipforum horizontibus perpendicu-
lares ducantur HL k M.Quoniam enimy( ex fupra demonftratis )
BM minor ¢ft BL, & BE ipfi BA aqualis ; minorem habebit
Empom'oncm BM adBE , quim BL ad BA. fed ve BM ad '

E,ita porentiain E fuftinens pondus FGad ipfum pondus; &
vtBL ad BA , ita potentia in A ad pondus CD;niinorem
habebit proportionem potentia in E ad pdndus F G;quim poten
tiain A ad pondus C DD . Ergo poteitiain E minor erit poten-
tiamA. fimiliter oftendetur,quo magis pondus cleuabitur, fem-
per minorem potentiam ponjus fultinere. Sit autem vectis in
BO, & pondusin PQ, cuius cenrtum grauitatis fitR . dicomaio
rempotentiamin O requiri ad fuftinendum pondus P Qvecte BO, |
quim pondus CDvecte BA . ducatur i puncto R horizonti per- |
pendicularis RS . &quoniam BS maioreft BL , habebit BS ad
B O maiorem proportionem, quim BLad B A ;quaremaior erit
potentia in O fuftinens pondus PQ, uim potentia in A fufti
nens pondus C D & hocmodo oftendetur? qué vectis BO ma
gisd vecte A Bdeorfum tendens diftabit,femper maiorem ponderi |

fultinendo |
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fuftinendo rcquirirpotcntiam -
Hinc quog; vt fupra patet pontentiam in A ad potentiaminE ef’
fe,ve BL ad B M ; potentiamg; in A ad potentiam in O , vt BL

|ad BS. atque potentiam in E ad potentiam in O , vt BM
|adBS.

Pratercafi in B aliantelligatur potentia, itavt du fintpoten
tiz pondus fuftinentes; minor eric potentia in B fuftinens pone
dusPQ vecte BO, quim pondus CD vecteB A . exaduerfoau
tem maior requiritur potentia in B ad fuftinendum pondus FG ve
cte BE , quim pondusC D vecte AB. ducta enim kN ipfi EB
perpendicularis, erit EN ipfi AL xqualis: quare’EM ipfa LA
maior erit. crgo maiorem habebit proportionem EM ad EB,
quim LA ad AB;& LA ad A Bmaiorem, quim SO2d OB
quz funt proportiones potentie ad pondus.

Similiter oftendetur potentiam in B pondus vecte A fufti-
nentem ad potentiam in codem puncto B vecte EZ fuftinentem
cile, vt L A ad EM; ad potentiam autem in B pondus vecte OB
fultinentem ita effe , ve AL ad OS. que vero vectibus E B OB
fuftineat interfefe efle, ve EM ad OS. g

Deinde vt iniis, qua fuperius dicta funt , demonftrabimus po-
tentiam in.B ad potentiamin E eam habere proportionem, quam
E M ad M B;& potentiam in B ad potentiam in A itacfle,ve ALad
L B, potentiamgsin B ad potentiamin O, vt OS ad $B.

Sit autem vectis A B LS 17 3
hotizonti 2quidiftans, /% /F e >
cuius fulcimentum 3 , = )YV &IqUEIN
grauitatifgs centrum H . ¢! i 12gsl
ponderis AC fic fupra e Py UL 1
vectem :moucaturg; ve A;I- Ui TR
ctis in BE , ac pondus L &

in EF, potentiag; in G, - A g//
fimiliter ve fupra often~ \/ ! R3I00I07 (pOUD
detur potentiam in G .

pondus EF fuiftinen-
tem minorem effe potentia in D pondus AC fuftinente. cim

8 Quinti.
§ Hwins,

3 Cor.
3 Huings

cnim
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enim minor fit BMipfa

BL, minorem habcbit
proportionem M B ad K JF
BG, quim LB ad BD. E ]\k

atgs hoc modo often- M

detur, quo pondus ve- [— oo G

cte mags cleuabitur,mi | '

norem femper. ad pon- At P =3
AN

dus fuftinendum requi- (\ W70
ri potentiam . Simili-
(chﬁ mougatur vectis J\/
in BO, potentiags fu-
ftinens in N, oftendctur potentiam in N maiorem cfle potentiain
D. maiorem enim habet proportionem SBad BN, quim 1 B
ad BD . oftendetur ctiam, quo magis poadus deprimetur ; ma-
iorem femper (" ve fuftineatur ) requiri potentiam. quod demon
ftrarc oportebat .

Hinc quog; liquet potentiasin G D N interfefe ita effe, ve
BMadBL, atg; viBL ad BS,denig; veBMad BS.

COROLLARIV M.

Ex his manifeftum eft; fipotentia vecte fur-
fum moueat pondus , cuius centruin grauiratis
fic fupra ve&em, quo magis pondus eleuabitur;
femper minorem potentiam requiri vt pondus
moucatur.

Vbi enim potentia pondus foftinens eft femper minor , erit
quog; potentia ipfum mouens femper minor.
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Ex iisetiam demonftrabitur, (i centrum grauitatis eiufdem pon
deris,fiue propinquius, fiue remotius fuerit i vecte A B horizons
tizquidiftante , candem potentiam in A pondus nihilominus
fuftinere: wtfi centrum gravitatis H ponderss BD Jongius abfic
avecte BA , quim centrum grauitatis N ponderis PV 5 dum.
| mododucta 3 puncto H perpendicularis H L horizonti,vectigs
i A B tranfeat per N5 fitg; pondus PV ponderi B D xquales
| erit tim pondus B D, tiim pondus PV, ac fi ambo in L ¢k
' fent appenfa 5 atque funt 2qualia , clim’ loco vaius ponderis a¢:
| cipiantur, eadem igitur potentia in A fuftincns pondus BD,

pondus quog; P V fullinebit. Vecte attem EF, qud centrom
grauitatis longius fuerit dvecte, ¢o facilius potentia idem pons
dus fuftinebit: vt {i centrum grauitatis k ponderis F G longius
it & vecte EF, quim centrum grauitatis X ponderis Y Z; itata
men vt ducta i puncto k veati FE perpendiculasis -tranfcat per
X; fitg; pondus FG ponderi Y Z @quale; & i punctis kX ip-
forum horizontibus. perpendiculares ducantur KM X935 eritCo
maiorC M5 acpropterea pondus FG in vecteerity acfiin Mel

fet appenfum, & pondus Y Z, ac fi in 9 effct appenfum . quo-

l piam
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8 Quiati.

R

niam autem maiorem habet proportionem Co ad CE , quim
C M ad CE ymaior potentiain E fuftinebit pondus YZ, quim
FG. In vecte autem QR ¢ conuerfo demonftrabitur , failicet
qud centrum gravitatis eiufdem ponderis fit longius 3 vecte, ¢d
maiorem ffe potentiam pondus fuftinentem. maior cnim clt
CT, quim CI; & obid maiorem habebit proportionem CT
adCR, quim CI ad CR. Similierdemonftzabitur, {i pondus
intra potentiam , & fulcimentum fuerit collocatum 3 vel potens
tia intra fulcimentum, & pondus. Quod idem ctism potentia
cucniet mouenti . vbi enimminor potentia fuftinet pondus , ibi
minor potentia mouchit 3 & vbi maior in fultinendo, ibi maior
quog; in moucndo requirctur.

RROPOSITIO VIIIL

. A . |
Potentia pondus fuftinens infra veGtem ho- |
rizonti ®quidiftantem ipfius centrum grauitatis

habens




| DE VECTE 73
habens , qud magisab hoc fitu vecte pondus cle

uabitur maiori femper potentia, vefuftineatur,
egebit. fi vero deprimetur, minori.

e
’\ M \ /
3 '+’ ¥
,l \
ﬁ
'\-' \G

Sit vectis ABhomonu:cquldxﬂans » cuius fulcimentum Cj
fitg; pondus A D, cuius centrum grauitatis L fit infra vectem
fi g3 pormmm B fuftinens pondus AD : moucatur deinde ve-
cism FG, & pondusin FH. Dico primiim maiorem rcqum
potcnmmm G ad fuftinendum pondus FH vecte FG, quim
| fic po*cmu in B pondere exiftente A D vecte autem AB. fitM

grauitatis centrum ponderis FH ,& 3 punctis L M ipforum ho-
| rizontibus perpendiculares ducantur Lk MN: ipfi vero FG per-
pcndlcuhns ducatur M S, qua xqualis crit LK, & CKipli CS$
| erit etiam  @qualis. Quomamwnur CN maior eft C k , habe-
bit NC ad CG maiorem proportionem, quim Ck ad(,B po
| tentiauero in B ad pondus A D eandem habet, quam kC ad CB:
& vt potentiain G ad pondus FH, ita e NC ad CG ; ergo
.malorcm habcebit proportionem potentia in G ad pondus FH
quim potentia in B ad pondus AD . maior igitur cft potentia
{m Gipfa potentia in B. i vero vectis fit in OP & pondus in
1 OQ;; erit potentia in B maior, quim in P. codem enim mo-
E doolh.xduwr CR mmoumcﬂ'.(. k,&CRadC P minorem

i O habcxc

7 Huing,
8 Quimei,
§ Huins.

10 Quinti |

7 Hulus,
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.|

habere proportionem, quim Ck ad CB; & obid potentiam in
B matorem efle potentiain P. & hoc modo oftendetur , quo ma-
gis ifitu A B pondus cleuabitur , femper maiorem potentiam ad |
ponduslhﬂincndum requirt, ¢ contra vero fi deprimetur. quod |
demonftrare oportebat.

Hinc quog; facilé elici poteft potentiasinPBG inter fefeita

‘ effe,vt CR ad Ck; &vt C k ad C Njarg;ve CN ad CR.
E\
T M
/ g
R Ty
o/ S
A
- l‘ | | //,/‘ P\
l o | S
oy, _—
—_ /.‘.V.l
F/ \\ Q
2
Sit deinde vectis A B horizonti zquidiftans,cuius fulcimentum

B; pondufgq; CD habeat centrum grauitatis O infravectems ﬁtc_g;
potentiain A fuftinens pondusC D. Moucatur deinde vectisin |

BE BF, |

i
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| BE BF, pondufg; transferatur in GH kL. Dicomaiorem re-
quiri potentiam inE , vt pondus fuftincatur, quim in A 5 & ma
ioremin A, quim inF. ducanturi centris grauitatum horizon-
tibus perpendiculares NM OP QR , qua ex parte N O Q
protract in centrum mundiconuenicnt . fimiliter vt fupra often
detur BM maioré effe BP,& BP maiorem BR;8&BM ad B Ema.
jorem habere proportionem,qaim BP ad BA; & BPad BA ma-
iorem , quim BR ad BF : & propter hoc potentiam in E maio-
rem effe potentia in A ;& potentiam in A maiorem potentia in
F. &quo vectismagis i fitu AB eleuabitur, femper oftendetur,
maiorem requiri potentiam ponderi futinendo . fi verd depris
metur , minorem .

—r———

Hinc patet etiam potentias in E A Finter fe {eitaefle,ve BM ad
BP;&ve BPadBR;acve BM adBR.

Infuper fi in Baltera it potentiaita vt du fint potentiz pondus
foftinentes,maiore opus cft potentiain B pondus kL fuftinente
vecte BF, quim pondus C1 vecte AB. & adhuc maiore vecte
AB , quim vecte BE. maioremenim habet proportionem RF
ad FB, quim PA ad AB;&P A ad A Bmaiorem habet > quim
EMad EB.

Similiterq; oftendetur potentias in B pondus vectibus fuftinen-
| tes inter fefeitacfle ,ve EM ad AP; &ut AP ad FR;; atque ut
EM ad FR.

Praterea potentia in Bad potentiam in Fita erit, ut RF ad
R B; & potentia in Bad potentiam in A , ut PAad PB, & po-
tentia in Bad potentiam in E,ut EM ad M B.

7 Hauing,

3 Cor.
3 Huius,
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Sit autem Vectis
AB horizontizqui- T
' diftans , cuius fulci- feslfirai=1ug
mentum B3 & pon- &34 S
dus AC , cuius cen- ™ 5 e e
| trum grauitatis fit in- 1] A
fra vectem : fitg; so- l -
tentia in D pondus b G
| fuftings; mu}::turq; 5 /’f/
| yectisin BEBF, & ' \
I porcn(iainG H:fi- \
militer oftendetur po
| tentiam inG maiorem effe debere potentiain D; & potentiamin
' Dmaiorem potentia in H. maiorem cnim proportionem habct
' KBad BG, quimBL adBD; &BL ad BD maiorem (lu'sm
| MB ad BH. &hoc modo oftendctur , uo vectis magis a fitu
} AB cleuabitur, adhuc fempermaiorem clflic debere potentiam pon
‘ i dus fultinentem. quo autem magis deprimetur; minorem. quod ‘
| | demonftrarcoportebat.
Similiterinhis potentiz in GDH inter fefeita erunt, vt BK

ad BL ; & vt BLad BM ; denigs viBkad BM.

COROLLARLV M.

Ex his patet etiam, fi potentia vedte furfum
moueat pondus,cuius centrum grauitatis fitin-
fra veftem; quo magis pondus eleuabitur, fem
per maiorem requiri potentiam, vt pondus mo
ueatur.

Nam {i potentia pondus fuftinens femper eft maior : erit quogs
potentiamouens femper maior .

Et his
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Ft hisctiam facil¢ clicictur, fi centrum grauitatis eiu(dem pon-
deris, fiuc propius, fiue remotius fuerit i vecte AB horizontiz-
quidiftante ; candem potentiamin B pondusfuftinere. vt fi cen-
trum gravitatis L ponderis ADfit remotius i vecte BA , quim
| centrum grauitatis N ponderis P V; dummodo ducta i puncto L
| perpendicularis LK horizonti,vectiq; A B tranfeatper N : fimili-

ter vt in pracedentioftendetur,candem potentiam in B,&pondus
AD,& pondus PV fuftinere. In vecte aute E F,quo centrii grauitatis
longius aberit i vecte, co maiori opus erit potentia ponderi fufti-
nendo. vecentrum grauitatisM ponderis F H remotius fit 4 ue
cte EF, quimS centrum gravitatis ponderis X Z; ducanturd pun
ctis M S horizontibus perpendiculares M T $ G 3 erit C.I maior
CG: ac propterea maiorefle debet potentiain E pondus FH {a
ftinens,quim pondus XZ. Contraucrd in uecte OR oftende
tur, quo feilicet centrum gravitatis ciufdem ponderis longius ab
fit 3 uecte , 4 minori potentia pondus fuftineri. minor enim cft
CY,quimCT. Similiquogs modo demonftrabitur , fi pondus
fit intra potentiam , & fulcimentum 3 uel potentia intra fulci-
| mentum, & pondus. Quod idem potentiz cueniiet mouenti

Ty | vbi
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§ Hwjus.

' tur, potentia opus erit.

DE VECTE 1
vbi enim minor potentia fuftinet pondus, ibi minor potentia mo- |
ucbit. & vbimaior potentiain fuftinendo; ibi quog; maior inmo
uendoaderit.

PROPOSITIO X.

Potentia pondus fuftinens in ipfo vece cen-
trum grauitatis habens, quomodocunq; velle
transferatur pondus; eadem femper, veluftinea-

|
|

b X

B

Sitvectis AB horizonti 2quidiftans , cuius fulcimentum C.
Fverd centrum grauitatis ponderis in iplofit vecte. Moucatur
deinde ucctisin FG, H k;& centrum grauitatis in L M. dico can
| dem potentiam in k B G idemmet femper fuftinere pondus.
| Quontam enimpondus in uecte A B perindefec habet, ac fi effet
appenfum inE; & inuecte GF , ac fi effet appenfumin L;&in
vecte Hk , ac fi in M effet appenfum 3 diftantiz uerd CL CE
CM fune inter fe fe zquales ; nec non CK CB CG interfe -

quales;erit potentiain B ad pondus,ut CE ad CB; atque poten

tiain




——

' ad potentiam ; pondus vtiq; a potentia moue-

| pondusE ad potentiam inB; atq; pondus E quoqs appendatur

tiain k ad pondus , ut CM ad Ck ; & potentiain G ad pondus,
vtCL ad CG. cademigitur potentiain k BGidem translatum
pondus fuftinebit. quod demonftrarcoportebat.

Similiteroftendetur, fipondus effet intra potentiam, 8¢ fulci-
mentum; vel potentia inter fulcimentum, & pondus. quod idem
potentiz mouenti cuenict.

R: RO P:10=S0k { Tl QniXls

Si ve@isdiftantia inter fulcimentum,& poten
tiam ad diftanciam fulcimento , punéog;, vbi
a centro grauitacis ponderis horizonti ducta
perpendicularis vectem fecat, interiectam ma-
1orem habueric proportionem , qufun pondus

bitur .

Sit vectis AB, ex

punctog; Afufpenda & .
turpondusCshecelt | 4N\
punctum A femperiic | ¢ I

L

punctum, vbiperpen |
dicularis 3 grauitatis g
centro ponderis du- | -
cta vectem fecatsfitg;

potentiain B , ac fulcimentum fit D;& DB ad DA maiorem
habeat proportionem, quim pondus C ad potentiam in B, Di-

DE VIECTE 56

co pondus C potentia in B moueri. fatve BDad DA , ira

inA: patet potentiam in B aqueponderare ipfi E; hoc eft pon-
dusE fullinere. & quoniam BD ad D A maiorem habet pro- |
portionem, quim Cad potenttiam in B; & ve BD ad DA , ita |

cﬂ‘-

T Huins.
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2 Huius.
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eft pondus E ad po-
tentiam:igitur Ead -~ A D )
| potentiam maiorem [ AN
habebit - proportio- c:l
nem , quim pondus
C ad candem poten-
tiam. quare p}::dus [E
E maius erit ponde-
re C. & cim potentia ipfi E 2queponderet potentia igitur ipfi
G non;rqucpondcr.abit,{i-d foaui deorfum verget. rfmdus igitur
C i potentia in B moucbitur vecte AB , cuius fulcimentum
it D.

Sivero fit vectis AB, & .
fulcimentum A , poudufq; C A -
in D appenfum , & potentia B

———

D 2
I

¢ ]
in B3 & BA ad AD maio- ' j
rem babeat proportionem , Lﬂ

quim pondus C ad poten-
vam inB. dicopondusC 3
potentiain Bmoueri . fiatve BA ad ADj itapondusEad poten
tiamin B: & fi E appendatur inD, potentiain B pondus E fufti
nebit. fedclim B A ad A D maiorem habeat proportionem,
quim pondus C ad potentiam in B; & vt B Asad AD ,ita cft
pondus E ad potentiam in B : pondus igitur E ad potentiam ,
quzclt in B, maiorem habebit proportionem, quim pordus C
ad candem potentiam . & ideo pondus E maius erit pondercC.
potentia verd in B fuftinet pondusE ; ergo potentia in B pondus |
Cminus pondercE inD appenfum moucbit vecte A B, cusus fulci |
mentum cft A
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Sit rurfus vectis |
AB, cuiusfulcimen A D B
ti A& pondusCin /0N
B fit appenfum;fitg; c
potentia in D : &
D A ad AB maio- .
fem habeat propor- ( Li]
tionem, quim pon-
dus C ad potentiam , quz eft inD. dico pondus C 3 potentia
in D moueri. fiat veI>A ad A B ; itapondus E ad potentiam in
Dj &fiepondus E ex punceo B fufpenfum : potentia in D pondus
E fuftinebit. fed DA ad A B maioreny habet proportioneany,
quim Cadpotentiamin D; & vt D A ad A B, ita cft pondusE
ad potentiam in D; pondus igitur E'ad potentiam, quzcltin D,
maioremhabebit proportionem , quim:pondus C ad eandem po
tentiam. quarcpondus E maius cft pondereC. & clim poten-
tia in D pondusE fulincar , potentia igiturin D pondus Cin B
appenfum vecte A B, cuius fulcimentum ¢ft A ; moucbit . quod
demonftrareoportebat, -

ALITER:
Siewectis A B, &
[ pondusC in A ap- &pi O ubodd GR LB
penium, & poren- ) oA $io gl

tiain B;fiequé fulci- (o}

mentum g‘:&yDB D SOnA

ad D A slaiorcm hbeat praportioherh , qUim poridus € ad po

tentiam in B. dico pondus C i potentiain Bmoueri. fiat BEad

| EA vt pondus C ad'potcnliam. erit punctim E inter BD.opor

(tetenim BE ad E A minorem habere proportionem , quim DB

| ad DA ideo BE minor esit BD 4, & quoniam porentia inB fu
ftinet pondus Cin A appenlumuccteA B,cuius fulcimentis Esminor
igitur potentia in B, quim dara, idem pondus fuftinebit fuldimen

1t D.dataergo potentiain B pondus C mouchit uccte A B, cuius

Hulcimentum eft D.

o

P Sit

1 Hwing.
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8 quinti,
3 Huins,
1 Cor.

3 Huing,

B Quinti.

3 Huing,
1 Cor.
3 Huing,

DE VECTE
Sit deindevectis A B, & fulci
meutum A, & pondus CinD = "’ E 2
appeafum,fitg; potentiain B ; & AN
A Bad AD maiorem habeat pro- B
portionem,, quim pondus C ad
otentiam in B. dico pondus C
apotentiain B moueri, Fiat A B ad AE, vt pondus Cad poten |
tiam; erit fimiliter punctum E inter BD. nccefleeft enim AE |
maiorem &l AD. & i pondus Ceflet in E appenfum,potentia ‘
in B illad fitftideret . minorautem potentia in B, quim data, fufti- |
net pondus C.in Dappenfumsdata ergo potentia in BpondusCin
D appenfum vecte A B, cuius fulcimentum cft A ,mouchit.
Sit rurfus vectis A B, cu
jus fulcimentum A, & A D 3 B
dus C in B.fit appcn(m A ["c

fitgs potentiaia D3 & DA

| ad AB maiorem habeat

| proportioncm; quim pondusC ad potentiam inD. dico pon~
dus C i potentiain D moueri. fiat vt pondusC ad potentiam,

LitaDA ad AE;erit A E maior AB ; cim maior fit proportio
DAad AB,quim DA ad AE. &fi pondus C appendaturin
E, patet potentiam in D fuftinere pondus C in E appenfum. mi-
nor autem potentia, quim data, fuftinet idem pondus C in B
data igitur potentia in D pondus C in B appenfum moucbit ve-

‘ ;}tc A B, cuius fulcimentum cft A, quod oportebat  demon-
rare.

PROPOSITIO XIL
PROBLEMA

Datum pondus a data potentia dato velle
| moueri.

Sit 1




|. DE VECTE £8

Sit pondus A vt centum , potentia verd mouens fit ve decem s
firq; datus ve&is BC.oportet potentiam, quz eft decem pondus
A ceatum vecte BC mouere. Diuidatur BC in D, ita ve CD
ad DB candem habeat proportionem , quim habet centum ad
decem, hoc eft decem ad vnum;ctcnim(}l D ficret fulcimentum,
conftat potentiam vedecem inC xqueponderare ponderi A in B
appenfo: hoceft pondus A fuftinere. accipiatur inter BD quod
uis punctum E , & fiat E fulcimentum. Quoniam enim maior
cft proportioCE adEB, quimCD ad DB ; maiorem habebit
proportionem CE ad EB» quim pondus A ad potentiam decem
inC: potentia igitur decem in C pondus A centum in B appen-
fum vecte BC, cuius fulcimentum fic E, mouchit.

Siverd fit vectis

BC, & fulcimen- 3 = C
tum B.dividaewrCB =~ & 2
in,ita v¢ CBad _A]

| BD eandem habeat

‘ rmponioncm,qui

1abet centum ad decem :&fi pondus A in D fufpendatur,& po-

tentiain C, potentia vt decem in C pondus A in D appenfum fu

ftinebit. accipiatur inter D B quoduis punctum E, ponaturg; pon
!dus A inE; & cim fit maior proportio CB ad BE, quim
| BC ad BD; maiorem habebit proportionem CB ad BE , quim
(pondus A centum ad potentiam decem. potentia igitur decem

in C pondus A centum in E appenfum moucbit vecte BC, cu
| ius fulcimentum cft B. quod facere oportebar.

!
|
‘_ P 2 Hoc

1 Huins.

{]

11 Hwing.

2 Hiins,

8 Quiati.

11 Huine.'
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DIE' VECTE

Hoc autem fieri non po-
teft exiftente vecte BC,cuius

’ i fulcimentum fit B, &pondus 5 = " |
| A‘centum inCachn(um:po _/_B O Yy ‘
| naturenim potentia fuftinens e |

| pondus A vecung; inter BC,
| o, |(YEIR D. femper potentiama
3 Haing,  dOFEML pondere A.quarcopor |
tet datam potentiam maiorem effe pondere A. fitigitur poten™ |
tia datavt centum quinquaginta. dinidatur BCin D, itave C B
| ad BD fit , vt centum quinquaginta ad centumshoc efttriaad duo:
_* &i ponatur potentiain D, patet poteatiamin D fuftinere pon- |
3 Huins. . E, . . S .
| dusAmm C appcpﬁxm . accipiatur 1taqg; mter D C quodms pun.
' sy | CLUM E, ponaturg; potentia moucns in E 3 & cim maiorfit pro-
820wt sortioEBad BC, quim DB ad BC; habebit EB ad BC maio
rem proportionem quim pondus A ad potentiam in E . poten
| | tiaigitur vt centum quinquaginn in E pondus A centum in C |
ns: g oenfum vecte BC, cuius fulcimentum cft B, moucbit. quod '
facereoportebat. :

COROLLARIVM.

Hinc manifeftum eftfi data potentia fit dato |
pondere maior; hocfieri poffe , fiue ita exiften |
{ tevedte , vt eius fulcimentum fic incer pondus, i
& potentiam ; fiue pondus inter fulcimentum, |
&potentiam habente; fiue demum potentia in-
ter pondus, & fulcimentum conftituta. t

Sin autem data potentia minor , vel :equalis
dato pondere fuerit; palam quog; eft id ipfum |
dumtaxat affequi poffe vecteita exiftente, veeius |
fulcimentum fit inter pondus , & pontentiam;;

vel 'I
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DE VECTE 59

vel pondus intra fulcimentum , & potentiam
habente.

PR OPOSIEREO XIIE

PROBLEMA.

Quotcung; datisin ve&e ponderibus vbicun-
queappenlis , cuius fulcimentum fit quoq; da-
tum , potentiam inuenire , qua in dato punﬂo
| dataponderafuftineat .

Sint data pondera A BC in vecte DE, cuius fulcimentum F,
vbicungs in punctis D GH appen(a : collocandag; fit potentia in
punctoE. potentiam inucnireoportet ; qua in E data pondera
| ABCvecte DE fuftincat. diuiJ:urDC in k,itaveD kadKG
| fie,ve pondus B ad pondus Asdeinde dividatur k Hin Lita ve kL
' ad LH, fitve pondus C ad pondera BA 5 atgs ve FE ad FL, ita
fiant pgndera ABC fimul ad potentiam, qua ponatur in E. di-
co potentiam in E datapondera ABC in D GH appenfa vecte
DE, cuius fulcimentum cft F, fultinere.Quoniam enim fiponde
| ra ABC fimul effent in L appenfa , potentia in E data pondera B
| in L appenfa fuftincret;pondera vero A BC timin E ponderant, | s prums.
' quim fi CinH, & B A fimulin K cffentappenfa; &AB in kt.imldf lira.

POD-
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DE VECTE

D X K - i
o (5 — 1

i 2| A

<A" B

L.J |

ponderant, wim iAin D, &B in G appenfa effent 5 ergo po-
tentiain E dataponderaA BCin DGH appenfavecte D E, cu-
jus fulcimentum oft F , fuftinebit. Si autem potentia in quouis |
alio punctovectis DE ( praterquim in F ) conftituenda cffet, |
| yein k 3 fiarve Fk adFL , ita pondera ABC ad potentiam: fi- |
s iwiss. | militer demonftrabimus potentiamin k pondera ABC in pun-

ctis DG H appenfa fultinere. quod facere oportebat. l

Ex hac,& ex quinta huius , fi pondera ABC fint in vecte
DE quomodocung; pofita; oporteatg; potentiam inuenire,que |
in E datapondera fuftinere debeat : ducantur 3 centris grauita- |
tum ponderum ABC horizontibus perpendiculares , qua_ve- |
ctem DE inD GH punctis fecent 5 caterags codem modp fiant: |
Maniteftum eft,potentiam in E, vel in K data pondera fuftinere. |
idem enim eft, ac fi ponderain DG Heffent appeafa.
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DE VECTE 6o
PROPOSITIO XIIL

PROBLEM A

Data quotcunq; ponderaindato ve&g vbi-
cung; & quomodocung; pofita 3 data potentia
moueri.

r"]

| X
H&R_!/'\ur w 2
S &

Sit datusvectis DE, & fint data pondera vtin pracedentico
rollario; fitg; A vt centum , B vt quinquaginta , C vetriginta;
datag; potentia fitvt triginta. exponantur eadem, inueniaturg;
punctum L; deindedividatur LE m F, itave FE ad FL fit , vt
centum octoginta ad triginta, hoc cft fexad voum: & fi F fieret )
fulcimentum, potentia vt triginta in E fuftinerer pondera ABC, 13 Hair
accipiatur igitur inter LF quoduis punctum M, fiatg; M fulci- ,
mentum : manifeftum eft potentiam in E ve triginta pondera  *3Hwis.
A BC vt ceatum octoginea vecte DE mouére . quod facere
oportebat.

Hoc autem vniuersé aflequiminimé poterimas, fiin extremita-
tevectis fulcimentum cffet, ve in D; quiaproportio D E,ad DL
hoc cft proportio ponderum ABC ad potentiam ; qua: pondera
fuftinere debea, l}c:\ eft data. quod multo quogs minus fieti
poller, fi ponenda effer potentia inter D L.

P R O-
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DEOV ECTE

| lineaC E horizonti perpendicularis, qu vectem A B in duas di-

"pPROPOSITIO XV.
PROBLEM A.

- Quia verd dum pondera yecte mouentur,
vectis qUOG; grauitatemhab'ct , cuius nulla, ha-
Qenus mentio fadaeft : idcirco primum quo-
modo inueniatur potentia , quzin dato puncto
datum vecem , cuius fulcimentum (itquog; da-
tum, fultincat, oftendamus.

Yty i SRR e NN

l [ X

: bz snsblooa 1sh 160 38 A einr 2y
L ¥

Sit datus vectis AB 1 ciius fulcimentum fit datum C; fitq;
actum D; in quocollocanda fit potentia; quz vectem A B fu
Rineré debeat), ita've immobilis perfi¥as . ducatur & puncto C

uidat partes AE EF; fitgs parts ‘A E centrum gravitatis G, & |
partis EF centrum gravitatis H; 3 punctisqué G H horizon-
tibus perpendiculares- ducantur G kH L que lincam ‘AF |
in punctis K L fecent.quoniam cnimveetis A BilincaCEinduas |
diuiditur partes AE EF 5 idéo vecris AB nill aliud-erit; nifi }
duo pondera AE EF in vecte, fiue libra AF pofita; cuus’ fus '
fpentio, fiue fulcimentum cft C.quarcpondera AE EF itaerting

pofita, ac fi in k L effent appeala . dinidatur ergo kL inM,

ita ve kM ad ML, fit ve gravitas partis EF ad grauitatem par- l
tisAE; & ve CA ad CM, ita fiat gravitas totius vectis AB ad |

poteatiam, que fi collocetur in D ( dummodo D A horizonti }

-
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‘ D/E! V E € TIE! 61 [
perpendicularis exiftat ) vecti aqueponderabit ; hoc eft vect
AB deorfum premendo fuftinebit . quod inucaire oportebar.

Sivero potentiain puncto B ponendacfiet . fiatve CFadCM
itapondus AB ad petentiam. fimili modo oftendetur poten.
tiam inB vectem A Bfuftmere.fimiliterg; demonftrabitur in quo-
cung; aliofitu (" praterquimine ) ponenda fuerit potentia, vt in
N.fiatenim veC O adCM, itaA B ad potentiam ; qu {i pona-
wrin N, vectem A B fultinebit.

|
My 3 Huing.

Adiiciatur autem pondusin vecte appenfum,
fiue policum; ve iisdem pofitis fic pondus P in
A appenfum ; potentiag; fit ponenda inB, ita
vevectem A B vnacum pondereP fuftineat.

D ® 3
G L i
a B 5 3 o |
KQ /A ox L »
®

Dividatur AM in Q,ita vt AQ ad QMfit, ut grauvitas ue-
| ctis A B ad grauitatem ponderis P ; deinde ut C Fad CQ,ita fiat
' grauitas A B, & Pfimulad potentiam , qua ponatur in B : patet re N
 potentiamin B uectem A Buni cum pondere P fultinere. Siue- |
| roeffet CA adC M,ve A B ad Pjeffer punctum C corum centrum  Exfexts
| grauitatis,& ideo vectis A B vnd cum pondere P abfg; potentia in * ";'_':;“‘
‘ Bmancbit . fed(i ponderum grauitatis centrum effet interC F , ve
1in O; fatve CF ad CO, ita A B&P fimul ad potentiam, qua
\in B, &vectem A B, & pondus P fuftinebit.

Q Simili.
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Similiter oftendetur, fi pluracffent pondera in vecte ABD ubi. |
cungs,& quomodocunds pofita.

Infuper ex his non folum,ut indecimaquarta huius docuimus,
quomodo fcilicet data pondera ubicungs inuccte pofitadatapoten
tia dato vectemoucre poffumus, codem modo grauitate uectis
confidetataidem facere poterimus 3 uertim ctiam accidentia reli- |
qua,,que fupraabfg; uectis grauitatis confideratione demontftra-
talunt; fimilimodo uectis grauitate confiderata vna cum ponde

ribus, uel fine ponderibus oftendentur,




D

DETROCGCHULEA

= 38 ROCHLE AE inftrumento pon

B Mgg dus multipliciter moueri poteft;

@ B quiaver0 in omnibus eft eadem

' # ratio:ideo (vt reseuidentior ap-

“’% pareat) in iis, qua dicenda funt,

intelligatur pondus furfum ad re

cos horizontis plano angulos hoc modo fem-
per moueri.

181
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DE TROCHLEA

» Sit pondus A , quod ipfiho
' rizoutisplano furfum ad rectos
angulos fit attollendum 3 & vt
fieri folet, trochlea duos habens
orbiculos , quorum axiculi fint
in BC , fuperné appendatur 3
| crochlea verd duosfimiliter ha
bens orbiculos , quorum axicu-
! l lifint in D E,ponderi alligetur:
| ac per omnes vrriufgs trochlez
| | orbiculos circunducatur dudta-
rius funis,quem inaltero cius ex
1 tremo, putd in F, oportet effe
religatum. potentia autem mo
i uéns ponawr in G , que dum
|
|

i defcendit , pondus A furfum ex

1 | aduer(o attolletur 5 qucmadmo
‘ dum Pappusin octauo libroMa

t ? thematicarum collectionum al-

|

|

|

' ferit; nec non Vitruuius in deci
mo de Architectura,8calil.

| Quomodo autem hoc trochlex inftrumen-
tum reducaturad ve@em; curmagnumpondus |
| ab exigua virtute, & quomodo, quantog;in tem ,
 pore moueatur;; cur funis in vno capite debeat |
effe religatus; quodg; fuperioris, inferiorisque
trochlez fuerit officium; & quomodo omnis in |

numeris |
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DE TROCHLEA &
numerisdata proportio inter potentiam, & po_l;
dusinueniri pofsit; dicamus.

LEMM A.

|
!

Sint re@tz linee AB CD parallele, qua in
pundlis AC circulum ACE contingant , cuius
centrumF:& FA FC conneéantur. Dico
AF C re@am lineam efle.

DucaturFE ipfis A B C D zquidiftans, | /—\i
|

&quoniam AB, & FEfunt parallele, & | F. ‘lc
angulus BAF eft rectus ; erit & AFE re- 7\ i {
| ctus. eodemq; modoCFE rectus erit. li- ! b R "3 ;'7""?‘
naigitur AFC recta cft. quoderatde- | = | x:?::.'
monftrandum . | i
a3t D
PROPOSITTIO 'L v

Si funis trochlee fuperne appenfz orbiculo
circunducatur , alterumg; eius extremum pon- ¢
derialligetur, altero interim a potentia pondus
fuftinente apprehenfo : erit potentia ponderi
aqualis. .
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DE TROGHLEA
R Sit pondu—s A, ‘
e} cui alligatus fie fu-
! nis in Bj trochleags 22
' {

habens orbiculum C

EF, cuius centrum - ?
D, furfum appenda- \:’/

tur; fitgs D quogs
centrum axiculi; &
circa orbiculum vo-
| luatur funis BCEF
' G; fitg; potentia
in G fuftinens pon-
dus A. dicopoten- =]

8

- - n —B— =
tiamin G ponderi A 1
zqualem effe.Sit FG A A |
aquidiftans CB . ]

Quoniam igitur pon
1 sauine, | dus A manet ; erit
de tibee. | CB horizonti plano perpendicularis : quare F Geidem plano per-
§/adeci- | b endicularis erit.Sint CF piicta in orbiculo,i quibus funesCB FG
inhorizontis planii ad rectosangulos defcendunt;tangent BC FG
orbiculiCEF in puactisCF.orbiculii enimfecarend poffunt.con
_ | nectantur DC DF;erit CFrecralinea,& anguliDCB DF Grecti.
¥8Terti. | Juonid auté BCtim horizonti ,tdm ipfi CF eft erpendicularisy
| erit lineaCF horizonti zquidifians.ciim vero rbju: appenfum fit |
:‘"’" inBC, & potentiafit in G; quod idem eft, ac fi effer inT; crit
CF tanquam libra, fiue vectis,cuius centium, fiue fulcimentum cft
D;nam in axiculo orbuculus fuftincturatg; punctum D, ciim fie
centrum  axiculi , & orbiculi , etiam werifque circumuolutis
| immobileremanet, Itag; cdm diftantia D C fitequalis diftantiz
DF, potentiaqs in F ponderi A in Cappenfo xqueponderer,cim
1 Priwi. | pondus fultineat, ne corﬁ:mv;:igat s erit potentiain F, flueinG
irchim de| (" nam idemeft) conftitutapo eri Azqualis. Idem enim cffi-
aquepond. | i poteatiain G, acfi in G aliud effer appenfum pondus zquale
ponderi A 3 quz pondera inC F appenfa zquaponderabunt.Pree-
terea » cum in neutram fiat motus partem, idem crit vnico exi-

o




DE TROCHLEA ¢y

—

fteatefune BCEFG hoc modo orbicalo circumuoluto s ac fi duo'
effent funes BC FG alligari ia vecte, fiuclibraCF,

COROLLARIV M.
Ex hoc manifeftum efle poteft, idem pon-
dus ab eadem portentia abfg; ullo huius tro-
chlez auxilio nihilominus fuftineri poffe..

Sit enim pondus H aquale

ponderi A , cui alligatus fic funis Yo

kL; fitg; potentiain L iuftinens Vg ;"\
ondus H. clim autem pondus Fu) v

abfq; vllo adminiculo fuftinere e O

ponderi eft 2qualis ; erit potentia
i L ponderi H aqualis : pondus
vero Hipfi pondent A cft zquale, '

volentes tantaviopusfit, quanta ‘\_/

cuipotentiainG eftzqualis; erit

igitur potentiain G potentizin L

zqualis. quod idem cft,ac i cadé [ ,

potentiaidem pondus fuftineret, 3. ix
Pretereafi potentizinG , & | o s l> l

in Linuicem fuerint zquales,feor | A J 4

| fumautem ponderibus minores; | Lo b

patet potentias penderibus fufti-

l nendis non fufficere . i vero maiores , manifeftum eft ponderai

| pontentiis moueri. & fic incademeffe proportione potentiamin

l L. ad pondusH , veluripotentiain G ad pondusd, ;| Qb

Sed quoniam in demonftratione affumptum fuit'uicfﬂum cir-
| cumuerti , quive plurimum immobilis manet 5 idcirco immobili
quog; maneate axiculo idemoftendatur.

o

!

Sic

185
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| &axiculi centrum. Ttag; cim DC fit 2qualis DF, & DG ipft

DE TROCHLEA

Sit orbictilus trochlez CEF, cu
jus centrum D 3fitg; axiculusGHk,
cuius idem fit centrum D. Ducatur
CG DkE diamétee hotizonti 2-
quidiftans. & quoniam dum orbi- 3\
culus circumuertitur, circumferen-

tiacirculi CEF fearper cft 2quidi- el [;p

~ \

3 - . ) F
ftans circumferentiz axieuli G Hk; 87 3 }
circa enim axiculum circamuerti-
tur; & circulorum xquidiftantes cir

cumferentiz idem habent centrums
erit punctum D femper & orbiculi,

Dk; eritGC ipfi k F zqualis. fi igitur in vecte, fiue liba CF
pondera appendantur :tqu;lia,z:qu:pondcubum . diftantia cnim
CG xqualis eft diftantiz k F 5 axicululo; GHK immobilis gerit |
vicem centri, fiue fulcimenti. immobili igitur manente axicu-
lo, fi ponatur inFpotentia fuftinens pondusin C appenfum; erit
potentiain F ipli ponderi ®qualis .. quod erat oftendendum.
Et climidem prorfus fit,fiuc axiculus circumuertatur , five mi-
nus 3 liceat propterea iniis, quz dicenda funt , loco axiculi cen-
trum tantdm accipere.

PROPOSITIO IL

Si funis orbiculo trochlex ponderi alligatz
circumducatur,altero eius extremo alicubi reli- |
gato , alcero uerd apotentia pondus fuftinente
apprehenfo; eric potentia ponderis fubdupla.




DE TROCHLEA é5

Sit pondus A3it BCD
orbiculus trochlez pon- €, % G T’
deri A alligate, cuius cen
trum E ; funisdeinde FB
CDG circa orbiculum
voluatur, qui religeturin
F; fitgs potentia in G fu
ftinens pondus A. dico
potentiam in G f{ubdu-
plam effe ponderis A.fint
funes FB G D puncti E
horizonti perpendicula-
res, qui inter fefe qui-
diftantes eruntjtangantg;
funes FB G D circulum
BCD in B D punctis.
connectatur B Dserit BD
per centrum E ducta,
ipfiulqué centri horizonti xquidiftans. Cim autem potén-
tia in G trochlea pondus A fultinere debeat , funem ex altero ex-
tremoreligatum effeoportet , putain F 5 ita vt F zqualiter faltem

| poteatizinG refiftat , alioquin potentia in G nullatenus pondus

fuftinere poflet. Er quoniam potentia fune fuftinet orbiculum,

| quireliquam trochle2: partem, cuiappenfum eft pondus , fuftinet

axiculo; grauitabit haec trochlez parsin axiculo,hocelt in centro
E. quarc pondus A in eodem quog; centro E ponderabit , ac fi
in E effet appenfum. pofitaigitur potentia , qua in G, vbiD
( idemenim prorfus eft ) erit BD tanquam vectis cuius fulci
mentum erit B, pondus in E appenfum, & potentiain D. con
uenicater enim fulcimenti rationem ipfum B fubire poteft, exi
fiente func F Bimmobili. caterum hoc pofterius magis clucefcet.
Quoniam autem potentiaad pondus candem habet proportio-
nem, quim BE ad BD ; & BE in fubdupla cft proportione
ad BD:potentiaigitur in Gponderis A {ubdupla eit . quod de-
monftrare oportebat .

6 Vndecimi

Ex prace-
denti,

2 Hwine de
velle.

R Hoc

187
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|

Hoc igitur ita fc ha-
bet vnico exiftent ¢fune
FBC DG ipfi orbiculo
circumducto, acfi duoel |
fentfunes BE GDve-  §' | &

1

. | cui BD alligani, cuius ful r;\ 1)8 < ] B e
cimentum eritB , pon- h S LY
3 . - ’ | i .
N dus in E appenfum , & ) l

potentia futtinens mbh,

v;lquo;lidcm eltinG.

COROLLARIVM L

Ex hoc itag; manifeftum eft,pondushoc mo
do a minoriin fubdupla proportione potentia |
fuftineri, quam fine vllo huiufmodi trochlex
auxilio.




189

DB. TROCHLER 4¢

o L

Veluti fit pondus H ponderi A
aquale ,cui religatus fit funis kL;
| potentiag; m L fuftincat pondus H;
| erit potentia in L feorfum ponderi |~

|
| H,& ponderi A zqualis ; fed poten A I X |
{tia in G fubdupla eft ponderis A, ‘\: / !
| quare potentia in G fubdupla erit po 'c/
| tentiz,que eftin L. & hocmodo in '
Eh:xiu;c:en »di reliquis omnibus pro
i portio inucniri poterit. R O
| B e

COROLLARIVM. Il

Manifeftum eft etiam ; fi duz fuerine poten-

tiz vnain G, aleerain F,pondus A fuftinentes; |

-verafq; fimul ponderi A xquales efle; & vnam
| quamgque fuftinere dimidium ponderisA.

' Hoc autemex tertio, & quarto corollario fecund® huivs in
tractatude vecte patet.

| COROLLARIVMIIL
| lllud quog; praeterea innotefcit, cur {cilicetfu
nisex altero religatus efle debeat excremo .

i R 2 Si
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PROPOSITIO I11.

Si vtrifq; duarum trochlearum fingulis or-
biculis, quarum altera fuperne, altera vero in-
ferne conftituta, ponderig; alligata fuerit, cir
cunducatur funis; altero eius extremo alicubi
religato,, altero verd a potentia pondus fufti-
nente detento; erit potentia ponderis fubdu-

pla.
%
Sitpondus Asfit BCD orbiculus trochlez pon ,/ ! \
deri A alligat, cuius centrum K; EFGverdo E[— e — G
fit trochlex furfum appenfie , cuius centrum He 1\

deinde LBCDME FGN funis circa orbicu-
los ducatar, qui religetur inL; fitg; potentiain
N fuftinens pondus A. dico potentiam in N 1]
fubduplam cfle ponderis A. fienim potentia fu {
Hﬂincnspoudus A vbi M collocata foret, effet 3 !

vtig; potentiain M fubdupla ponderis A. po- |

|3 rwine. tentiz verd in M aqualis cft vis in N. clte-
1Hae . gim ac'fi potentia in M dimidium ponderis By
| A fine trochlea fuftineret , cui xqueponderat ‘
| pondus in N ponderis A dimidio aquale. 7 \L
! quare vis in N zqualis dimidio ponderis A p' ¥ __Jg
Lipfum A fuftinebic. Potentia igitur in N fufti \ J
nens pondus A fubdupla eft 1pliusA. quod E
demonflrare oportebat.
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b

of———g

Nt

Siverd ve in fecunda figura fit fu
nis BCDEFGHKLL orbiculis cir
cumuolutus, & religatus in B 5 poten
tiag; in L pondus A fuftineat: erit
potentiain L fimiliter ponderis fubdu
pla. orbiculus enim trochlex fupe-
riotis, ipfaqué trochlea penitus funt
inunles = & idem eft , ac fi funis reli
gatuseflet in F, & potentia in L {u

ftineret pondus fola trochlea ponderi /\
alligata,qu potentia ponderis A often IR 7

fa c(!ful)duPla. \ |/

1

|
A
B

COROLLARIVM.

Ex his fequitur, fiduz {int potentia in BL;
vtrafg;inter fe fe zquales effe.

Virag; enim feorfum cft ipfius A fubdupla.

P R O-




192

= % DEITROGALEAL |

-

pondus C fuftinentes.Dico unamquamg; poten |

PROPOSITIO I1IL
Sit ve@is A B, cuius fulcimentum fic A; qui
bifariam dividatur in D: fitq; pondus C in D
appenfum; duzq; fint potentia xqualesin BD
tiam in B D ponderis C.fubtriplameflc.

Quoniam enim altera

potentia eft in Dcolloca ™ D A
ta,& pondus Cin codem : | it

puncto D eftappenfum; ” Ej

potentia in D. partem cl %

ponderis C fuft*nebit ip- { o

fi potentiz D aqualem,

quare potentiain Bpartem fuftinebit reliquam,qua pars duplacrit
iplius po(cmit n B; ciim pondus ad porentiam candem habeat
proportionem , quam A B ad A D: & potentizin BD funt 2qua-
les; ergopotentiain Bduplam fuftinebit partem cius, quam {uft
net potentiain D, dinidaturergo pondus C in duas partes,qua !
rum vaa fit reliqua dupla; quod fier,fiin tres partes 2quales LFG
diviferimus: tuncenim F G dupla erit ipfius E. ITtags potentia
in D partem E fuftinebit, & potentiam in BreliquasF G. viregs |
igiturinter fefe 2quales potentiz in BD {imul totum fuftincbunt |
pondus C. & quonigm potentiain D partem E fuftiner, qua ter |
tia cft pars ponderis C, iplig; eft aqualis ; erit potentia in ID fub !
triplapondedisC. & clup porentiain Buftineat partes FG.qua |
rum potentiain Beft f'ubdup!:;cririn B potentia vni partium F G, |
putt. G mqualis . G verd tertia eft pars ponderis C;. potgntia [
sgitur inB fubriipherit ponderis C. Vnaqurgs ergopotentiain |
BD {ubtriplacft ponderis C. quod demonftrare oportebat. i

|

Eti |
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o
5

Db

Etfi duoeffent vectes AB. EF bifariaminG D diuifi,quorum

| fulcimentacffent AF , & pondus Cin DG verigs vecti appen-

fum, ita tamen vt in vtrogs aqualiter ponderet 3 duxq; cifent

| 2quales potentiz in BG : eadem prorfus ratione oftendetur,

' v[r]\.amquzmq; potentiam in B, & G ponderis C fubtriplam
Clic.

PROPOSITIO V.
Si vtrifq; duarum trochlearii fingulis orbiculis,

tuta, ponderiq; alligata fuerit, circumducatur fu
nis; altero eius extremo inferiori trochlex reli-

| detento: erit potentia ponderis fubtripla.

Sit

g \ 3!
quarumaltera fuperne,altera vero inferne confti

gato, altero verd a potentia pondus fuftinente |

193
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Sit pondus A ; fit BCD orbiculus tro-
chlezponderi A alligate , cuius centrum \[
E; & FGH trochlez furfum appenfe, cu- &
jus centrumk 3 & LEGHBCDM funis y——Ix
orbiculis circumducatur , qui religetur inL \x,’

trochlez inferiori fitgs potentia in M fu-
ftinens pondus A. dico potentiam in M
fubtriplam effc ponderis A. ducantur FH
BD per centra kE horizont zquidiftan. 3
tes, ficut in precedentibus dictum cft Quo-
niam cnim funis F L trochleam fuftinet in-
feriorem , qua fuftinet orbiculom in cius
centro B3 erit funisin L ve potentia fufti-
nens orbiculum , acfiin ipfo E centro effers
potentia verd in M eft, acfi elfet in D; '
efficicturigitur D B tanquam yectis , cuius
In3 Haine | fulcimenituin erit B3 pondus verd A (vefu 1)
ra oftenfum cft ) ex E fufpenfum 3 dua- D
r;us potentiis alterain D, alterain E fuften E ﬂ
tatum. Cimautemin pondere fuftinendo i
vectesFH BD immobiles maneant , fiin
funibus FL H B appendantur pondera,, c-
1. | runehae ipla zqualia; ciim vectis FH ha-
bear fulcimentum in medio 3alioquin ex al
tera parte deorfum fieret motus, guod tamé
non contingit. tam igitur {uftinet funisFL,
uim HB. deinde quoniam ex medio ve-
cte BD pondus fufpenditur, idcirco fi duz fucrint potentiz in BD
v 3 cor. | pondus fuftinentes, crunt inuicem xquales. 8 quamquam funis

3 Huine 7¢
de.

FL ipfe
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FL iple quog; pondus fuftineat,cm potentizin E vicé gerat; quia |
tamen ex codemmet puncto fultinee,vbiappenfim eft pondus,non
efficict propterca, quin potentiz in BD fint inter fe fe 2quales;
opitulatur enim tam vni, quim alteri. potentiz verd in BD cz-
demfunt,, ac fi effent in HM ; quaretim fuftinebit funis M D
?uim HB. itavero fuftinet HB ,atq; FL; funis igitur M D ita
uftinebit, ficut F L , hoceft, ac fiin D, & L appenfa effent pon-
dera zqualia. Cim itag; 2qualia pondera 3 potentiis fuftinean-
turzqualibus,potentiz in M I. aquales erunt;quarum eadem pror
{us cft ratio, ac fi cffent amba in D E. Itag; ciim pondus Ain |
medio vectis B D fit appenfum , duxqs potentiz fint @quales in |
DE pondusfuftinentes;erit B fulcimentum,ac vnaquags potentia, 4 Huise. |
fcin DE, flucin M L fubtriplaponderisA. ergo potentia in M
futtinens pondus fubtripla crit ponderis A. quod oftendere o-
portebat. :

COROLLARIVM.

Exhoc manifeftum eft, vnumquemg; funem
MD FL HB tertiam fuftinere partem pon-
deris A.

S Praterca
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Praterea , fifunis ex M pera-
lium adhuc deferatur orbiculum fu
periorem in trochlea furfum fimi-
liter appenia conftitutum , cuius
centrum N3 itave perucniat in O3
ibigs 3 porcntiadetineatur serit po
tentiain O fuftinens pondus A iti
dem fubtripla ipfius ponderis. fu
nis enim M D tantlim ponderisiu
ftinet , ac fi in D appenfum effet
pondus zquale tertix parti ponde
ris A , cui quivalet potentia in

Qipfi zqualis,, hoc eft fubtripla
ponderis A. Potentiaigiturin O
fubtriplacicponderis A.

Et ne idem fpius repetatur,no
uiffe oportet potentiam in O fem
per aqualemefle ¢i, qua eftinM;
hoc eft fi_potentia in M effet fub’
quadrupla, {ubquintupla, vel huiuf
modi aliter ipfius ponderis; poten
tia quog; in‘O erit itidem fubqua
drupla; fubquintupla, atgs ita dein

| cepseiufdemmet ponderis, quem
madmodum fe¢ habet potentia
mM.

T
g )
N

-+
’

\ K

e
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| PROPOSITIO VL

_’ Sint duo ve@es AB CD bifariam diuifi in
'EF, quorum fulcimenta fint in BD; fitg; pon
dus G in EF vtrig; vei appenfum , ita ut ex
vtroq; 2qualiter ponderet; duzq; fint potentia
in A C aquales pondusfuftinentes. Dico unam
quamg; potentiam in AC fubquadruplam ef-
\{e ponderis G.

Ciim cnim potentiz in
AC totum fuftincant pon- Z
dus G 4 potentiag; in A ad $
partem ponderis, quod fufti
net ,fit vt BE ad B2 ; po-
tentia verd in C ad partem ’——l
ipfius G, quod fuftinet ,ita ¢
fitvt DFadDC; & vt BE
ad BA,ita ¢t DF ad DG;
eritpotentiain A ad partem ponderis , quod fuftinet , vt poten-
tia.in C ad ipfius ponderis ,quod fuftinct , partem 3 & potentiz
in AC funt aquales; xqu:]cs igitur erunt partes ponderis G ,
quz i potentiis fuftinentur. quare vnaquag; potentia inA Cdi-
midiam fuftinebit ponderis G. Potentia verd in A fubdupla eft pon
deris , quod fuftinet : ergo potentiain A' dimidio dimidii, hoc
cft quarta portioni ponderis G zqualis erit; ideogs {ubquadrupla
erit ponderis G . neqs aliter demonftrabitur potentiamin C fub-
qub ruplam cffe ciuldem pondens G. quoI:iJcmonﬁmc opor-
tebat,

) - A

boq
|

= Huins,
de yedes
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Si verd tres fint vectes
AB CD EF bifariam di-
uifi in GH k, quorum fulci N
mentafint B DF ; & pondus Pk
L codem modo in GHK TAN

F
LA

appenfum; fintg; tres poten
uz in ACE xquales pondus
fuftinentes 3 fimiliter often
detur  vnamquamque  po- I'—Lal
tentiam fubfexcuplam effe L
ponderis L . atg; hoc ordi

ne fi quatuor cflent vectes,

&quatuor potentia; erit Vnaquzeqg; potentia fuboctupla ponderis. |
atg; itadeincepsin infinitum.

i_

PROPOSITIO VIIL

Sitribus duarum trochlearum orbiculis, quar
altera fuperne vnico duntaxat,altera vero infer- !
ne duobus auteminfignita orbiculis, ponderiq; |
alligata conftituta fueric,funis circumponatur;al |
tero eius extremo alicubi religato,altero veroa |
potentia pondusfuftinente retentosericpotentia

ponderis fubquadrupla. |

> Sie |
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Sit pondus A ; fint tres orbiculi, quorum 4
ceatra BC Dj orbicululgs, ;uius centrum D, Y
fit trochlex {urfum appenf; quorum verd Vel k
funt centra B C, fint &mlcxﬁondcd Aalli R/ | \
gate; funilg; EF GHk LN O P per omnes
circumducatur orbiculos , qui religeturin k5
fitgs visin P fultinens pondus A, dico po. | ~
tentiam in P fubquadruplam effe ponderis ¥ I >
A. ducantur kL GF ON per rotularum |
centra, & horizonti aquidiftantes, qua (ex ’ L

\
| |

iis, qua dicta funt ) tanquam vectes erunt. |
& quoniam propterve tem, fuelibram kL, |
cuius fulcimentum, fiue centrum et inme [
dio, tim fuftinet funis k G, quim L N,cim ' N
inneutram partem fiat motus. nec non ]
propter vectem G F, ¢ cuius medio velutifu | ol iR
fpenfum dependet onus 3 fidux effent in GF \ | X
potentiz, feu inHE (elt enim par vtriulgs \./ {
fitus ratio , vt iam fepius dictum cft ) effent ’ b ron/Covs
veig; hutufmodi potentiz inuicem aquales. §o o 2 Huine .
quare ita fuftinet funis HG,ve E F. fimiliter '
oftendetur funem P O tim fuftinere, quim ¥ e |
L N: quare funes PO kG EF LN aqua 2|
liter fultinent . @qualiterigiturfums POfu -
| ftinet, ve kG . fi ergo duz inelligantur ef ’ :
fe poteatiz in OG, feuin PH, quodidem eft, pondus nihilomi | =~
nus {ultinentes ,quemadmodum funes fuftinent y@quales vtigs el
fent; & GF ON duorum vectium vires gerent 3 quorum fulci |
mentacrunt EN, & pondus A in BC mediovectium appenfum.
& quoniam omnes funes aqualiter fultinent., tim Auftincbuat
duo PO LN, quim duo KGEF 5 tim igitur fuftincbic vectis '
ON, quim vectis GF. quare in vtrog; vecte O N G F zquali
| terpondus poderabit.erit ergo vnaquaeqs potentiain PH fubquadmu - 6 Haiue.
| plapondens A. & ciim funisK G potentiz loco fumatur, quipy.é

qui haud fecus fuftin:t,quim P Ojerit potentia in P fulfinens pon-
| dus A ipfius ponderis fubquadrupla.quod dempnftrare oportebat.

COROL

Za |
= l‘ 1 Huiug.
\l

y
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——

COROLLARIVM L

Hinc manifeftum eft voumquemg; funem EF
GKLN OP quartam fuftinere partem pon-
deris A.

COROLLARIVM IL
Patet etiam orbiculum , cuius centrum C,
non minus co, cuius centrum eft B, futtinere.

ALITER. v

Adhuc iifdem pofitis , fi dux effent poten

tiz zquales pondlt:s A fuftinentes, vnarin (o] R/—J-—\»; L
ExqHuiss altera inCj effet vgaqueq; dictarum poten s
| riarum ponderis A fubtripla. fed quoniam -
vectis GF, cuius fulcimentum e Fbifariam ™
diuifus ft in C; fi igitur ponatur n G poten P,
tia idem pondus fufhinens;ve potentiain G

erit potentia in G fubduplapotentiz,quz ef
fetin C; namfi potentiain € fe ipfa pon-
dus in C appenfum fuftineret yeffet veig; ip

fi ponderi aqualis; & idem pondus, fid po

+ s | tentiain G fuftineretur, effct ipfius poten

| develte- | tiz in G duplum 3 potentiaverd in C fubtri f
pla effer ponderis A 3 crgo potentiain G V|

fublexcupla effer ponderis A . Cam itag; U
poteatia i O fubtripla fit ponderis A , &
A

[ 13
o
vl e P,

r/

tentia in G fubfexcupla; eruntvtrzgs fi-
mul potentiz in OG ipfius ponderis A fub
duple . ‘tertia enim pars cum fexta dimi-
~wui | dium efficit. ' quoniam autem potentiz in
0G, fiue in PH ¢ vt prius dictum’ eft )
{untinterfe 2quales, ac viregs {imul fubdu
pl fime ponderis A .. efic vnaqug; poten |

tiain ]

RV
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tizinP H ipfius A fubquadrupla.Potentia ié,itu:in Pfuftinens pon—
dus A ipfius ponderis A fubquadrupla erit. quod crit often-
dendum.

Si verd funis religetur in E,
& fecundiim quatuor adhuc
circumuoluatur orbiculos; per
ucniatg;ad P. fimiliteroften
detur potentiam in P fubqua-
druplam cffc ponderis A.
idem enimeft, acfi funis re-
ligatus effet in L , potentiags
fuftineret pondus fune tribus
tantim orbiculis circumdu-
cto , quorum centra effent B
CQ . orbiculus enim cuius
centrum D cft poenitus inue
uilis.

PR O-




202

2 Huine .
de yele.

1n 6 Huivs

DE TROGCHLE

PROPOSITIO VIIL

Sintduo vetes AB CD bifariam diuifiinEF,
quorum fulcimenta fint AC, & pondus G in ',
pundis EF vtrig; vedli fic appenfum, ita vt ex |
vtrogs equaliter ponderet; trefg; finc potentixe
xquales in BDE pondus G fultinentes. Dico

quintuplam cffe ponderis G.

Quoniam enim pondus G
appenfum cft in EF, & tres it
funt potentiz in EBD xqua eV
les;ideo potentiainEpartem /T
tantiim ponderis G fultinebit

ipfi potentiz in E xqualem ;
otentizverd inB D partem
fultincbunt reliquam; & pars, g - ;‘
ouam fuftinet B , eric ipfius t

E

.
e P
o

vnamquamg; feorfum ex dictis potentiis fub-!

X -
dup]a; pars autem, quam fu

BA adAE,&DC ad CF. Cimitag; potentie inB Dfint aqua
les , crunt(ex iis, quefupra dictum ¢lt )partes ponderis G, que
A potentiis B D fuftinentur , inter fe f¢ zquales 3 & vnaquaq; du
pla cius partis , quzd potentiain E fuitinctur . dividatur er-
go pondus G intres partes, quarum duz fint inter fc fe zquales,
nec non vaaquzg; feorfum alterius tertiz partis dupla. quod
fiet , fi in quing; partes :rqu:tlcs HKLMN diuidatur 5 pars
enim compofita ex duabus partibus kL dupla efe partis H3 pars
quog; MN ciufdem partis H eft fimiliter dupla. quare & pars

kL parti M Nerit @qualis . Sultineat autem potentia mn E par
tem H; & potentia inB partesKL 5 potentia verd in D partes

MN

ftinet D, erit fimiliter ipfius D dupla 3 propter proportionem |

——
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‘M Nitresigitur potentiz 2quales in B D E totum fuftinebunt pon
’ dus.G; &vnatlu:fq; potcmuinB D duplumfuﬂincbitcius,quod
i fultinee potentiain E. Cilm tag; poteatia in E partem H fufti-
| neat, quequinta cft pars ponderis G, ipfigs fie xqualis; eritpo
| tentia in E fubquintupla ponderis G. & quoniam potentia in B
| partes k L fuftinet,qux quidem duple funt potentiz B, & partis H;
| erit juoq; potentiain B ipfi H 2qualis : quare fubquintupla crit

ponderis G . Non aliter oftendetor potentiam in D fubouintu-
plam eff ponderis G. vnaquagsigitur potentiain BDE fubquin-
tupla cft ponderis G. quod demonitrare oportebat.

Sivero finttresvectes AB 2 H =
CD EF bifariam diuifi in A
|GHk, quorum fulcimenta c !" b )
fint ACE ; & pondus L co A [
dem modo in GH k fit ap- E_ X ®

penfum; quatuorg; fint po- & ’
tentiz xquales in BDFG
pondus L fuftinentes; fimili
modo oftendetur  vnam-
quamg; potentiam in B D" ==L
FG fubfeptuplam cffe ponde
ris L.& i quatuor cffent vectes,8 quing; potentiz zqualcs pon-
dus fuftinentes 3 codem quogs modo oftendetur vnamquamgs
poteatiam fubnonuplam efie ponderis . atq; ita deinceps.

PR OPO:SI1 T.IO0 Vol

Si quatuor duarum trochlearum binis orbi-
; culis , quarum altera fupcrni: , altera vero in-
i ferne , ponderig; alligata , difpofita fuerit , cir

cumducatur fanis; altero eius extremo inferiori

7 ¢ tro-

203
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8 Huing,

fubquintupla .

. Sit pondus A ; cui alligatafie trochleaduos
habens orbiculos 5 quorum centra fint BC;
fitgs trochlea furfum appenfa duos alios ha-
bens orbiculos,quorum centra fint D E;funiig;
per omnes circumducatur orbiculos, qui tro-
chlex inferiori religetur in F3 fitqué poten
tia in G fultinens pondus A. dico poten-
tiam.in G fubquintuplam cffc ponderis A.
ducantur Hk LM per centra BC horizon-
ti zquidiftantes, quas eodem modo ,quo fu-
pradictum ¢ft, effe tanquam vectes oftende.
mus , quorum fulcimentak M , &rpondus A
ex medio vtriufq;vactisBClh(pcn um,&tres
potentiz in L HC pondus fuftinentes , quas
fimili modo @quales efle demontftrapimus; fu
nes enimidem cfficiunt, ac fi effent potentia,
& quoniam pondus aqualiter ex vtrogs ve-
cteHK LM ponderat, quod quidem often-
detur quoquz, vt in precedentibus demon-
ftratum cft : rit Vnaquegs potentia, tim in

| L,{euin G, quod idem eft3 tim in H, atq;

in C,hoceft inF , fubquintupla ponderis A.
Potentiaergo in G fuftinens pondus A ipfius
A fubquintupla erit. quod oftenderc opor.
| tebat.

PE .MROCHLEA |

trochlez religato, altero verd @ potentiapon-
. . . .
dus fuftinente retento : erit potentia ponderis

e

B
N/

\
ND.|
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Si verd funisin F adhuc de-
feraturcirca alium orbiculum,
cuius centrum N, qui religetur
inO 3 fimiliter duplici medio
(vtinfeptima huius ) demon
ftrabitur potentiam in G pon-
dus A fuftinentem lul»(gxcu
plameffe ponderis A.Primim

quidem ex tribus vectibus LM
HkFP, quorum fulcimenta

funt M k P, & pondus in me G
dio vectium appenfum ; & tres
potentizin LH Faqualespon
dus fuftinétes.deinde ex poten Ex 8 buine
tiis in LHN,quarum vnaquag;
fubquintupla effer pondenis A.
effent enim ambz fimul poten
tizin LH fubduple fexquialte
ra ipfius ponderis,potétia verd
inF fubdecupla effet,clim fitip L
fius N fubdupla: fed duzequin \

®

Ex 6 buins

s 1D _1/_:‘ <
9<TF) \-@

N A
)

e

CINAs—
%/

te cim decima dimidium ef
ficiunt , quod fi per terna diui 1 M
datur , fexta pars ponderis re
fpondebit vnicuig; potentizin

L HF. ex quibus patet poten ]
A

-
re

tiam in G fubfexcuplam effe
ponderis A. fimiliterg; demon
ftrabitur vnumgquemque orbi
culum xqualem fultinere por-
tionem.' ., .

T 2 Quod
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Quod fi, vt intertia figura / |

funis in O protrahatur 3 per '
aliumg; circamducatur orbi- \IJ

culum , cuius centrum Q3 qui

deindein R trochlex relige- IoaN
‘ | tur inferiori; erit potentiain T
ExtHwms . G ponderis fubfeptupla. atq; ‘\J_/ a
C'n\
0

| ita in infinitum procedendo !
' proportio potentiz ad pon- el
‘ dus quotcung; fubmulti- [ [
plex inueniri poterit. dein- ‘ '5 ’
[

de femper oftendetur vt in ah
precedentibus 5 fi potentia L/ ’
pondus fuftinens fuerit , vel o
fubquadrupla, vel fubquitu- A
pla, vel quouis aliomedofe A @

| lubcbirzj pondus ; fimiliter |

| vnumquemque funem , vel
quartam , vel quintam , vel /
quamuis aliam partem {ufti- 2
nere ponderis, quemadmo-
dum potentiaipfa ; funese- \
nim idem cfficiunt , achi tot
effent potentiz : orbiculi ve
10, ac {1 tot effent vectes. &

| COROLLARIVM

Exhis manifeftum et orbiculos trochlez,cui

\
i R oL
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re fuftincatur potentia, quam fitipfum pondus; |

quod quidem trochlez fuperioris orbiculinon
efficiunt.

Nouiffe tamen oportet quod (" vt fieri folet ) inferioris tro !
chlex orbiculus,cuius centrum N , minor effe debet €p, CuiLs cen
trum C; hic autem minor adhuc co, cuius centrum B; acdenig;
fi plures fucrint orbiculi in trochlea inferiori ponderi alligata, fem
per cateris maior effe debet , quiannexo pondericft propinquior. |
oppofito autemmodo difponendifunt introchlea fuperiori. quod
ficri confucuit, ne funcs 1nuicem complicentur 3 nam quantiim i

{

ad orbiculos attinet , fiue magni fucrint, fue parui , nihul refere;
clim femoper idem f{equatur.

Pretercanotandum cft, quod etiam ex dictis facilé patet, fi ‘
funis, five religetur in R trochlex inferiori , fiue inS, maximam
ind¢ oriri differentiam inter poteatiam,& pondus: nam firelige ‘
tur in S, erit potentia in G ponderis fubfexcupla. fi verd inR,
fubfeptupla. quod trochlex fupcriori non contingit , quia fiue
religetur funis (" vt in pracedenti figura ) in T , fiuc in O 3 fem
per poteatia in G fublexcupla erit 1pfius ponderis.

Poft hxc confiderandumeft, qaonam modo vis moucat pon '
dus;necnon potentia mouentis, ponderifqs moti fpatium, atque
tempus .

PROPOSITIO X.

1

Si funis orbiculo trochlea furfum appenfe
fuerit circumuolutus,cuius altero extremo fit al
ligatum pondus; alteri autem mouens collocata
fit potentia: noucbit hac veQe horizonti fem:
per @quidiftante .

Sit
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1 Huing «

— r——

Sit pondus/A ,—ﬁt &biclxlus trocglc:: fur

fum appentx* cuius, centrum K ; fit deinde ¥
funis HBCDEF al igatuspondcri A inH, |
orbiculogs circumduétus 3 fitgs trochleaitain <37 D

L appenia , & nullum alium habeat motum /5 ’ \
praeter liberam orbiculicircaaxemverfionem; = B——-——E

fitqs potentjain F moucns pondus A Dico |\ I

(zcul\)tiam in F femper mouere pondus A SRS
vecte horizonti zquidiftante . ducatur BKE i
horizonti ®quidiftans; fintg; BE puncm.vbi P
funesBH , & EF circulum tanguntserit BKE 5
vectis, cuius fulcimentum eft in cius medio | 3} |
k. ficutfupra oftenfum eft. dum itag; vis .
in F deorfum tendit verfus M , vectis E B
mouebitur, cim totus orbiculus moucatur,
hoc eft circumuertatur.dum igitur F ¢ft in M , fit punctum E ve
ctis vig; ad [ motum; B autem vig; ad C , ita vt vectis fit in
C1. fiat deinde NM zqualis ipi FE: & quando punctum E
erit inl; tanc funis punctum,quod erat inE, erit inN: quod au
tem erat in B erit in C; ita vt ducta CI per centrum K tranfeat.
dum autem B eft in C, fit punctum Hin G 5 eritgs B'H iph
CBG =mqualis; cim fit idem funis . & quonian dumEF tendit
in NM ,adhuc femper remanct EF M horizonti perpendicularis,
circulumag; tangens in puncto Ejita ve ducta 4 puncto E per cen
trum k, z( femper horizonti zquidiftans. quod idem euenit funi
BG,& puncto B.. dum igitur circulus, fiue orbiculus dircumuer
titur , femper mouetur vectis EB, fempergs adhuc remanct alius
vectis in EB._fiquidem cx ipfius rotul natura, in qua femper
dum movctur,remanct diameter ex Bin E (‘qua vectisvicem ge
it Jeucnit vt recedente vna ; femper altcra fuccedar 3 cinfmodi
durante cirqumductione : atgs itafit , vt potentia {emper moucat

x ™

pondusyscte EB horizonti zquidiftante. quod demonftrare opor-
tebat. : ‘

lifdem
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lifdem pofitis , fpatium potentiz pondus
mouentis eft @quale fpatio ciufdem ponderis
moti.

Quoniamenim oftenfumeft ,' dum Felt in M, pondus A, hoc

| eft puactum Hefle in G; & cliim funis HBC DEF fic 2qualis

GBCDENFM, cftenim idem funis; dempto igitur communi

| GBC DENF , eritHG ipli FM @qualis. fimiliterq; oftende-
tur , defcenfum F femper 2qualem cl?cal’ccnluiH . ergo fpatium

gmcmi;c zquale cft fpatio ponderis. quod erat demonfiran-
um.

i Prxtercapotentia idem pondus per zquale
| fpatium in aquali tempore mouet , tam fune
| hoc modo orbiculo trochlez furfum appenfa
' circumuoluto , quam fine trochlea : dummo- |
"do ipfius potenti lationes in velocitate fint 2-
' quales.

i

|

| lifdem
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Tifdem pofitis ficaliud pondus P
aquale ponderi A, cui alligatus fit R
funis TQhorizoti perpédicularis;
etfit TQipfi HB xqualis; moueat A"
qué poténain (ﬁﬁédus Plufom | i
ad rectos angulos horizonti,quem —
admodum monetur pondus A.di \ g
co per xquale fpatium in codem Q B——e i
tempore potentiam in Q pondus

P, & potentiam in F pondus A

mouere ; quod idemeft, acfieffet

adem pondus in xquali tcmi;orc Gi
motum;ficut propofuimus. Pro- ¢
ducatur EFin.S, & TQ in R; | ;
fiantg; QR FS non folum inter | ¥ i A M
fefe, verlim etiamipfi BH @qua

les. Cim autem TQ QR fint

iplis HB. FS zquales,&visinQ

mougcat pondus P per rectam T S
QRj vis autem in F moucat A

per rectam H B, & velocirates

motuum vtriulg; potentiz fint zquales ; tunc in codem tempore
potentiain Q erit inR, & potentiainF eritin $ 3 clim fpatia fint
zqualia. fed dum potentia inQ eftin R, pondus P, hoc cft
punctum T eritin Q 3 clm T Q fitiphi QR axqualis. & dum po
tentia in Feft in$, pondus A hoc eft punctumH ent inB; lcc!
fpatium T Q zquale cit {patioH B, potentix ergo in FQ xquali |
termot pondera P A @qualiaper .r:]lmlia {patia incodem tempo
re moucbunt . quod erat demonftrandum

PROPOSITIO XL

Si funis orbiculo trochlex ponderi alligatz
fuerit circumuolutus, qui in altero eius extre-

mo
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'mo alicubi religetur , altero autem 2 potentia
mouente pondusapprehen(o; ve&e femper ho

rizonti quiftante potentia mouebit.
Sit pondus A 5 Sit orbiculus
CED trochlex ponderi A alli-
| garzex k H; fitgs KH ad rectos
- angulos horizonti , ita vt pon- G
| dus fempertrochlez motum,fi-
uefurfum , fue deorfum factum
! fequatur; ﬁ(q; orbiculi centrum
' K3 & funis orbiculo circumuo- ¥ v
'utusfic BCDEF , qui relige-
tur in B,itavet in B immobilis
mancat;& it potentia inF mo-
uens pondus A.dico potentiam
inF femper moucre podus A ve
cte horizonti zquidiftante. fint
BC EFnterfefe,iplig; k H z-
quiditantes,& eiu{dem k H ho
rizonti pcrpcndicuhrcs,ungcn
tefq; circuli CED in EC piictis;
et connectatur E Cqua percen

trum k tranfibit , horizontiq;
aquidiftans erit ﬁcu_u’pn'usgi
ctum ¢ft . Quoniam epim or
| biculus CED circa eius cen
trum K verticur; idco dum vis
inFtrahit furfum punctum E , A
deberer punctum C defcende
re,ac trahere deorfum B ; zd fu
[ nisin B eftimmobilis, & BC defcedere non poteft 5 quare dum
potentia in F trahit furfum B totus orbiculus furfum moucbitur; |
ac perconfequens totatrochlea, & pondus; & Ek C crittanquam Ex 3 buiss
vectis,cuius fulcimentumeerit C 5 cft enim punctum € propter BC
feré immobile, poteatia verd mouens vectem eft in F fune EF 3

(=]

X

ORI

Ve &p:m-
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& pondus in k appenfum,

qug: fipunctum C gmnino fue
rit immobile ; mouecaturq; ve [
ctis EC inNC 3 & dividawur |
NC bifariamin L : erunt CL
LN ipfis Ck KE equales .

quare fivectis ECefletinCN, ¥ N

punctum k effet in L 5 & fi du

catur LM horizonti perpendi

cularis , qua fit ctiam aqualis . “/'— \
:/... <

kH ; effet pondus A, hoc cft R \
punctum H in M. {ed quoniam | / \fﬁ\r\ l
- g l

|

potentia in F dum tendit fur- 2 T >
fum mouendo orbiculum , fem i ' \ /
A\ = «1C
permouetur fuper rectam EFG, x X |
ue femper cft quog; @quidi \_/

ansBC; ncccf(llc erit orbicu ‘
Jum trochlex femper inter li- ‘
neas EG BC cffe: & centrum D
k , cum fit in medio , fuper l ‘
rectam lineam H k T femper
moueri. Itagsducatur per L li

54
H
nea PTLQ horizonti, KEC
quidiftans, qua fecct H k pro- I
ductamin T ;& centro T ,ipa

tio verd T Q, circulus defcriba
| tur QR P S,qui 2qualis erit circulo CE ;& puncta P Qtangent fu !
ﬁ' 34pri- nes FE BCinP Q punctis. rectangulum enim eft PECQ,, &
y PT TQiplisEK kC funt xquales. deinde per T ducatur R
TS diametercirculi PQS zquidiftansipiNGC; fiatqué T Ozqua
lis kH . dum autem centrum k motum erit vig; ad lincam PQ,
wunc centrum kerit in T oftenfiim eftenim centrumorbiculi fu
perrectam H T femper moueriv« idcirco vt centrum K fie in li
| nea PQ ipfi EC quidiftante, necefle cftve fitin T. & vt vectis
ECeleuctur in angulo ECN, neceffe cft, vt fit in RS, non au-

29 Privi, | tem inCN: angulusenim RSE angulo NCE cft xqualis , &fic
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fulcinientum € non' eftpenitus immobile.ciim tows orbicalus fit
fum moucatur, totufg; mutet totvm locum ; habectdmen'C ratio
nem fulcimenti , quia minus mouetyr C, quim k,&E: punctum
eainE movitur vigs 4d R8¢ K vigs 4T, puriceiun Verd Cig;
3d § taneim .. quarcdum centrum K eftin Topofitio arbiculi erie
QRPS$: & pondus A, hoc eft punttumHerit in O3 xdm TO
| fitzqualis & H; pofitio vérd EC, {eilicet Vccﬁsmbtl;trif’l{g; p‘o’
| tentidgy fa F mota éric furfum pér- teefain EFGJ coddm’ antem
| tempore, quo k eritin T 36t potentia in Gedum, autem, yactis EG
hoc modo mouctur,adhuc femper remanent GP BQ inter (¢ fc -
quidiftantes, args horizonti perpendiculages;, ita Ve vhicorbiculum
tangunt, vt in punis P Q; femper linea PQ eric diamerer orbi

culi, & tanquam vectis horizonti zquidiftans. dum igite. orbi-
culus mouetur , & circumuertitur , {emper etiam MOUEIr Vectis
E C,& femperremanet aliusvecrisin orbiculo horizontiaquiftans;
vt P Q; ita vt potentia in F femper moueat, pondus veste hofi |
zonti xquidiftante , cuivs fulcimentum erit femper inlinea CB;8o |
pondus in medio vectis appen{um; potentiag; inlinca EG. quod:

cratoftendendum. T rt Mg sioe e

lifdem pofitis , fpatium *potentiz pondus
mouentis duplum eit fpadii ciufdem ponderis
moti.

i e 1

Clm énim oftenfum fie, dum k cft inT ,'ponduis A hocch
punctum H effe in O, & in codem ctiam tempore potentiam in
FelfeinG : & quoniam funis B C D EFeftaquabis funi BQS
P G; funis enim cft idem; & funis circa: femicirculum CDE eft
xqualis funi circa femicirculum QSP ; demptis igitue: communi
bus BQ, &FP; erit rehquus FG ipfis CQ; & ERifimul fumptis
zqualis. fed E Pipli TK eft xqualis,8 CQipliquag; T k equalis,
funtenimPk TC parallclogramma rectangula ; quare lincx EF
CQ fimulipfius T k duple erune. funis igisut FC ipfius: T K du
plus erit. & quoniam kH eft 2qualis T O,dempto communi k O,

e

Wiy hoc

erit kT ipfi HO aqualis; quare funis F G ipfius H O duplus erit;

213
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hoc eft fpatium potentie patii ponderis duplum . quod erat
demonftrandum.

Potentia deindeidem pondusin quali tem-
pore per dimidium fpatium mouebit fune circa
orbiculum trochlez ponderi alligate reuoluto, |
quam fine trochlea; dummodo ipfius potentia
velocitates motuum fint 2quales.

Sitenim (" iifdem pofi- ¢

tis ) aliudpondus V zqua
lepondeniA ; cui alligarus
fit funis 9X ; fitgs poten
tia in X mouens pondus ¥ Ya

V. dicoﬁvm'ul:}; poten
tiz motuum Vv

ocitates
fint zquales , in codem Rm‘ $
tempore potentiam in F S \
moucre pondus A per di /K’—\
midium, {patiumeius, per | / -
quod 4 potentia in X mo

| N
vetur pondus V3 quod b{". §/
idem eft; ac fi effetidem |
pondus in zquali tempo

re motum. Moucat |
tentiain X pondusv.gz e \ =
tentiag; perucniat in Y5

fit ;;?Y a:qualisipﬁFG; ot
& hat Y Z zqualis X 9,ita i 9
vt quando potentia in X
enitin Y, fit pondus V; AT v
hoc eft punctum 9 in Z.
fed 9 Z cltaqualis FG,

b

L2
o
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ciim fit zqualis X Yzergo 9 Z ipfius H O duplaerit.Itags dum poten
tizerunt nGY ,pondera AV crunt'in O Z. in codem autem
tempore erunt potentie in G Y , ipfarum cnim: velocitates mo
tuum funt equales; quare ¥is in F pondus A in codem tempore
mouchit per dimidium fpatium eius, per ‘quod mouctar  poten
tia inX pondus V : & pondera fant qualia; Potentiacrgo idem
pondus in zquali tempore Jm dimidiam fpatium mouchit fune
trochleag; hoc modo ponderi alligata, quamﬁnc trochlea ; dum
modo potentiz motuum Velocitates fint equales. quod crat de-
monftrandum.

PROPOSITIO XIL

Si funis circa pluresreuoluatur orbiculos,al-
tero eius extremo alicubi religato , altero au-
tema potentia pondus mouente detento; poten
tia vetibus horizonti femper zquidiftantibus
moucbit. '

Sit
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(11 buvins,

1, Et10
Huins .

10 Huing, |

-~ D/E/TROGHL EA

;.- Sit poridus A  fivorbiculus OCED tro1o: . zops 1l e
chlex ponderialligate ex k §+ad rectos an' oo Y,
gulos horizonti; sta ve pondus{enper cius /:1-

motum furfum ,’ac doorlbmtipcﬁmpzqm- 3 // ]J\
L

"
sl lalad i T

it

tur . fitdeinde orbiculus circa centrum Lo 504 A

trochlez furfam appenfie; fitgs funis circa . : Maus 7

orbiculos revolutus: BEDEHMN O, 103 s ,
i religatus{itin B3 fitg; visin O mouens: ¢! 0 ) (1O

gzldm.-k-qomndoﬁd?odinnpﬁ()i’,. 53013 \(g )

dico potentiam in O femper moucre pon- i

dus A vectibus horizonti femper xquidi.

ftantibug .; d_ucatu{NH perceatrum L.ho g

rizonti'zquidiftans’;, quz ¢rit Vectis otbi-* i P l

culi, cuius centrum eft L. ducatur deinde G: =R ?

E € per bentrdmck fimiliter horizontizqui: }\,{T d (2

V2771 N

diftans,, qua ctiam erit yectis orbiculi, cu-
ius centrum clt'k . Moucatur poténtia in 5 —i—
O deotfunh, que durh deorbim mourtutve | ©1 N\ By
crem N H moutbits & dum vedtismones 1ol ¥
tur, N deorfum moucbitur, H vero fur- '?ﬂ e
fum, vtifupradicumeft. dum autem H { hrhna
mouctur furfum, mouct ctiam furfum E3 & !
vectem EC, cuius fulcimenmum et C, fed [ 4
fulcimentum C non poteft mouere deors ' ———

{fum B; ideo orbiculus,cuius centrum K, {ur

fum moucbitur, & perconfequenstrochlea ,& pondus A; vtin
precedenti dictumeft. & quoniam ob candem caufam in priece- |
dentibus afsignatam in HN, & E C femper remanent vectes hori
zontizquidiftantes; potentiacrgo mouens pondus A femper
cum moucbit vectibus horizonti xquidiftantibus . quod erato-
ftendendum.

Et fi funis circa plures fit reuolutus orbiculos; fimiliter oftende-

-

tur , potentiam mouere pondus vectibus horizonti femper zqui-

diftantibus : & vectes orbiculorum trochle fuperioris femper
effe, ve HN, quorum fulcimenta erunt femper inmedio: vectes au-
temorbiculorum trochlez inferioris femper exiftere,ve EC; quo-

) um
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rum fulcimenta erunt in extremitatibus vectium.

lifdem pofitis, fpatium potentie duplum eft
fpatii ponderis .

Sit motum centrum K viq; ad centrum R;& orbiculus it FTG. |

deinde per centrum R ducatur GF ipfi EC xquidiftans : tangent
funesEH C Borbiculumin G F punctis. fiat denigs RQ 2qua
lisK S. dumigiturk eritin R; pondus A, fcilicet punctum Serit

in Q. & dum centrum orbiculi eft in R, fic potentiainOmota |

inP. &quoniam funis BCDEHMN O eft zqualis funi BFT
GHMNP;clt enim idem funis;& F T Gaquabs ef CD E;dem
ptis igitur communibus BF, & GHMNO, entreliquus O P ip
fis FC EG fimul fumptis zqualis: & per confequens duplus kR,
&QS. 8cum O P fir {patium potentiz mote, & SQ {patium pon
deris moti; erit {patium potentiz duplum fpatii ponderis. quod
crat oftendendum. ,

Preterea potentia idem pondus in xcluali
tempore per dimidium fpatium mouebit fune
circaduos orbiculos reuoluto , quorum vnus
ficerochlex fuperioris , aler vero fit trochlez
ponderialligace; quam fine trochleis : dummo-
do ipfius potentia lationes fint @qualiter ve-
loces

i

Iifdem
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Tifdem namq; pofitis,fit pon

| dus V zqualeipfi A, cui alliga-

tus fit funis Xosfitgs potétiain X
moucns podus V;quz dum 'ron
dus mouct, perueniatin Y : hant
qué XY Z9 ipiOP wquales;
erit Z 9 dupla QS. &fivtriuf-
que potentiz velocitates mo-
tuum fint equales 5 patet pon-
dus V duplum pertranfire {pa-
tium in codem tempore eius,
j“(’d pertranfit pondus A.inco

emenim tempore potentiain
X peruenitad Y, & potentiain
©ad P; ponderag; imiliter in
ZQ. quod crat demonftran-
dum. ;

(o)

B

!
Y
=l

)

PROPOSITIO XIIL

ligato

Fune circa fingulos duarum trochlearum
orbiculos , quarumaltera fuperne, altera verd
inferne , ponderig; alligata fuerit , reuoluto;
altero ctiam eius extremo inferiori trochlex re-
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ti ponderis fpacii eriplum,

Sit pondus A ; fit BCD orbiculustro
chlex ponderi A ex EQ fufpenfo alligata;
fitqs orbiculicentrum E; fitdeinde FGH
orbiculus trochlea furfum appenfz , cuius
centrum k 3 fitg; funis LEGH DCBM
circa omnes reuolutus orbiculos , tro-
| chlexqs inferiori in L religatus : fitg; in
!M potentia mouens. dico fpatium de-
| curfum i potentiain M , dum mouct pon
{ dus, triplum effefpatiimoti ponderis A.
Moucatur potentia in M vig; adN; &
centrum E fit motumvigs ad O 5 &L vl
que ad P atg; pondus A, hoc eft pun-
ctum Q vig; ad R; orbicululg; motus, fit
TSV . ducanturper EO linez ST BD
horizonti @quidiftantes , quz inter fefe
quog; zquidiftantes erunt. quoniam au
tem dum Ecft in O, punctum Q eft in
R; erit EQ zqualis OR ,&E O ipiQR
@qualis ; fimiliter L Q qualis ent PR,
&LPiph QR zqualis. tres igitur QR
EO LP inter f¢ fexquales erunt; quibus
ctiam funt zquales BS D T-&quoniam fu
nisLFGHDCBM aqualis clt funi PF
GHTVSN, cim fitidem funis , & qui
circafemicirculum TV S cft 2qualis funi
circa femicirculum BCD ; demptis igi
turcommunibus PFGHT» &SM;erit
reliquus M N tribus BS LP DT {imul
fumptis xqualis. BSvero LP DT fimul

ligata, altero autema mouente potentia deten-
' to: erit decurfum trahentis potentiz {patium,mo

wripli funt EO, & exconfequenti QR.

219
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fpatium igi;t;r— MN translate potentiz @;zii Q R ponderis mo
titriplum erit. quoderat demonftrandum.

Tempus quog; huins motus manifeflum ¢ft, eadem ¢énim po
tentiain 2quali tempore fpatio fecundiim triplum ampliori fine

| huiufimodi trochleis idem pondus moucbit , quim cum ecifdem |

hoc modo accomodatis . fpatium ponderis fine trochleis moti

by et P Lo |
aquale cft fpatio potentiz. &hocmodo in omnibus inuenicmus |
tcmf.us.

PROPOSITIO XIIIL

Fune circa tres duarum trochlearum orbicu
los , quarumalterafuperne vnico dumtaxat, al
tera vero inferne , duobus autem infignita or-
biculis, ponderique alligata fueric , reuoluto;
altero eiuseftremo alicubi religato,altero autem
a potentia pondus mouente detento:erit decur-
fum trahentis potentiz fpatium moti ponderis
fpatii quadruplum.




| DE TROCHLEA §:

-

Sit pondus A , fint duo orbiculi,quori cé

tra k I trochlex ponderialligate k«; ita ve {;Tl

| pondus motum trochlex furfum, & deorfum =

| femper fequatur:fit deinde orbiculus,cuius cen ( [
trum L, trochlex furfum appenfe in &5 fitgs A
funis circaomnes orbiculos circumuolutus BC -~ 23 | T

DEF GHZM NO,religatulg; in B; fitg; po
tentiain O moucnspondus A. dico fpatium,
! quod mouendo pertranfit potentia in O, qua-
druplumeffe fpatii moti ponderis A. moucan
turorbiculi trochlez ponderi alligate; & dum o
centrum k eftinR , centrumIficin S, & pon 7~
'dus A, hoceftpunctum« in® zeruntlS kR Q==
g inter fefe @quales , itemq; klipfi RS e- d—\f-l‘c‘
| rit equalis. orbiculi enim inter fe fc candem \i?/ l
femper feruane diftantiam; & k « ipfi R 8- ,/l BN
qualis erit . ducantur per orbiculorum centra 1 |
linex FHQT EC VX NZ horizonti &qui K. p
diftantes, qua rangent funes in FHQTEC “\"tf?/_ i
VX NZ puncris, &inter fefe quog; aequidi

franteserunt: & EQ CT VN XZ non fo lM
luminterfefe,fedetiamipfis I'S KR «4 2qua “i
leserunt. & dum centra k1 funtin RS, po Earar]
tentiain O fit mota in P. & quoniam funis ! A
| BCDEFGHZMNO cftzqualisfuniBT 9 .
} QFGHXY V P,eft cnim idé funis,S funes cir
lcaT9Q XYV femicirculos funt zquales funibus , qui funt circa
| CDE ZMN; Demptis igitur communibus BT, QFGHX,
&V O; critOP aqualis ipfis VN XZ CT QE fimul fumptis.
quatuor vero VN Z X C T QE funtinterfe fezquales ,&{imul
' quadruple kR, &« ; quare OP quadruplaeritipfius «8. {pa
| tium igitur potentiz quadruplum cft {patii ponderis . quod erat
| oftendendum.

Et fi funisin P circa alium adhucreuoluatur orbiculumverfus
& potentiaqué mouendo fe deorfum moucat furfum pondus; fimi
k leeroftendetur fpatium potentiz quadruplum effefpatii ponderis .

> ) Si

2
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9 Hnine,

Si verd funis in B circumuoluatur al
teri orbiculo, quideinde trochlex in-
feriori religetur 3 erit potentia in O
fuftinens pondus A fubquintuplapon
deris. &fi in O fit porentia mouens
pondus A ; fimiliter demonftrabitur
fpatium potentiz in O quintuplum el
l‘cfra(ii ponderis A.

Et fifunisita circa orbiculos apte-
tur , vt potentiain O {uftinens pon-
dus fit ponderis fubfextupla 3 & loco
potentiz fuftinentis ponaturin O po-
tentia mouens pondus:codem modo
oftendetur fpatium potentize fextu-
plum cffe fpatii ponderis moti . & fic
procedendo ininfinitum proportiones
fpatii porentie ad fpatium ponderis
moti quotcung; multiplices inucnien-
tr.

bef

COROLLARIVM I

Ex his manifeftum eft ita fe habere pondus

ad potentiam ipfum fuftinentem, ficuti {patium

potentiz mouentis ad fpatium ponderis moti.

Vtfipondus A quintuplum (it potentiz in O pondus A fufti-
nentis; erit & fpatium O P potentiz pondas mouentis quintuplum

pr.uii «4 ponderis moti.

N

COROL.




DE TROCHLEA 83
COROLLARIVM IL

Patet etiam per ¢a, quz didafunt, orbiculos
trochlez, qua ponderi eft alligata, efficere; vea
moto pondere minus , quhm a trahente poten-
tia defcribatur fpatium;maioriq; temporedatum
aqualefpatium defcribi , quam fine illis . quod
quidem orbiculi trochlez fuperioris non effi-
ciunt. -

Multiplici oftenfa ponderisad potentiam proportione , iam ex
aduerfo potentix ad pondus proportio multiplex oftendaturs

PROPOSITIO XV.

Si funis orbiculo trochlea 4 potentia furfum ’

detentz fuerit circumuolutus; altero eiusextre-

mo alicubi religato , alteri vero pondere appen |

{o ; dupla erit ponderispotentia.

Sit
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Sit trochleahabens orbiculum , cuius

DE TROCHLE A

centrum A 3 & fit pondus B alligatum fu i L
ni CD EFG, quicircaorbiculum fit re- AE N
uolutus, ac tandem religatus in G : fiegg /11 [ \o
potentiain H fuftinens pondus. dicopo \l - .'/] :

tentiamin H duplam effe ponderis B. du
catur DF per centrit A horizonti xquidi
ftans.quonii igitur potentia in H fuftinet.
trochled,quafuftinet orbiculiiin eius cétro
A, quipondus fuftinet ; erit potentia fufti p
nens orbicultiac fiin A coftituta ellet;ipfa A
ergo in A exiftente , pondere verd in D

appenfo, funiq; CD religato; crit DF  —%—
3 i l'_‘—‘

tanquam vectis , cums fulcimentum erit
F, pondus in D, & potentia in A. po- |
tentia verd ad pondus eft , ve DF ad ——

{adFA, & DF duplach ipfiusF A ; Po-
| tentia igitur in A, fue in H, quodidem eft, ponderis B duplacrit.

quod demonftrare opoitebat.

Praterea confiderandum oceurrit, cliim hee omnia maneant,
idemeflevnicoexiftente fune CD EFG hoc modo orbiculo cicum
uoluto, acfi duo cffent funes C D F Gin vecte fiue libra DF al-

ligati.
ALITER.

Tifdem pofitis, i in G appenfum cflet pondus k aquale pon-
den B, ponderaB k aqueponderabunt in libra D F,cuius centrum
A. potentiaveroin H fuftinens pondera Bk eft ipfis fimul fum
ptis xqualis, 8 pondera BK ipfius B funt dupla; potentia ergoin
Hponderis B duplacrit. & quoniam funis religatus in Gnihila- |
liud efficit, nifi quod pondus B fuftinet , ne defcendat; quodidem |
cfficit pondus k in G appenfum: potentia igiturin H fuflinicns

pondus B, fune religato i G , dupla eft ponderis B. quod de.
monftrarc oportcbat.




DE TROCHLEA 34
PROPOSITIO XVL

lifdem pofitisfi in H fit potentia mouenspon
dus , mouebit hac cadem vecte horizonti fem-
per :cquidiﬂantc

Hoc etiam (“ficutin foperioribus dictum / %
eft ) oftendetur . moucatur enim orbiculus ME—
furfum, pofitionemg; habeat MNO, cuius
centrum L: &per L ducaturM LOipfi DF, i
& honzontizquidiftans . & quoniam funcs |
tangunt circulum MON in punctis MO; DKA—/
ideo ciim potentia in A, feu in H, quod P
idem cft, moucat fPomlus B in D appenfum
veite DF, cuius fulcimentum eft F3 femper
adhuc remanebit alius vectis, vt MO hon
zonti zquidiftans , ita vt femper potentia
moueat pondus vecte horizonti 2quidiftan |
te » cuius fulcimentum eft femper in linca 1
' OG, & pondus in M C, potentiags in cen c__

| tro orbiculi. :
3

Tifdem pofitis, {patium ponderis moti duplum '
- eftfpatii potentie mouentis .
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Sit motus orbiculus 3 centro A
vig; ad centrum L & pondus B, /K‘:N
hoceft punctum C,in codém tem- ]\
porefitmotum in P; & porentia in F
Hyvig; adK; erit AH 1pfi LK 2qua :

2

X

lis, AL ipfiHk. & quoniam fu I'E\
nisC DEFG eft xqualis funi P M D — —»
NOG, idem enim clt funis , & fu

nis circa femicirculum MNO -
qualis elt funi cirfca femicirculum
DEF 3 demptis igitur communi-
bus DP FG , erit PC zqualis
DM FOfimul fumptis , qui funes
funt dupliipfius A L, & confequen- A
ter ipfius Hk . ‘{}ntium ergo pon
u

deris moti CP duplum eft fpatii r-g
Hk potentiz. quod oportebat de- 3 ’

monftrare.

COROLLARIVM '

Exhoc manifeftum eft , idem pondus trahi
ab cadem potentia in zquali tempore per du-
plum fpatium trochlea hoc modo accommoda !
ta, quam fine trochlea; dummodo ipfius poten |
tiz lationes in velocitate fint xquales.

Spatium enim ponderis moti finc trochlea zquale cft {patio
potentiz .

si |




l DE TIROCHLEA 85

Si autem fums in, G circaalium reuoluatur H,
orbiculum, cuius centrum k5 fitq; huiufmo / AN
diorbiculi trochl®a deorfum affixa, quz nul e
{ lum alium habeat motum, nifi liberam orbi \_//‘
i culi circaaxem reuolutionem; funilgs relige
tur in M ; erit potentiain Hfuftinens pondus N
B fimiliter ipfius ponderis dupla. quod qui
demmanifeftum eft, clim idem prorfus fic,
fiue funis fic religatus in M,fiuc in G. orbicu
lus enim,cuius ceatrum k;nihil efficit;penitul’
quéinutilis cft. %

Si verd fit potentia in M fuftinens pon
i dus B, & trochlea fuperior fit furium appen
{ a3 erit potentia inM aqualis ponderi B.

Quoniam enim potentia in G fuftinens
pondus B zqualis cft ponderiB, &ipfipo L :
tentiz in G aqualis cft potentia in L cft L 72
enim G L vectis, cuius fulcimentum etk k3 A
& diftantia G k diftantiz kL eft aqualis;
eritigitur potentiain L,fiue(’quod idem eft)
in M, ponderi B aqualis.

Hufmodi autem motus fitvectibus DF LG, quorum fulei
menta funt k A,& pondus inD, & potentia inF. fedin vecte
L G potentiaeflt in L, pondus vero, acfi effetin G.

Si deinde in M fic porentia mouens pondus, transferaturgs po
tentiain N, pondus autem motum fuerit vigs ad O 5 erit M N
fpatium potentiz zquale fpatio CO ponderis. Clim enim funis
MLGFDC zqualis fit funiNLGFDO. eftenim idemfunis;
dempto communi MLGFD O3 erit fpatium M N potentix -
quale ?va(io CO ponderis.

Et {1 funis in M circa plures reuoluatur orbiculos ,fempererit
potentia altero eius extremopondus fuftinens zqualis ipfi ponderi.
fpatiag; ponderis , atq; potentiz mouentis femper ofteadentur
aqualia.

o
o

(o)
|
|

()

R
o ®
el

Y PRO.
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PROPOSITIO XVII.

Si vtrifg; duarum trochlearum fingulis orbicu
| lis, quarum vna fupernt i potentia fuftineatur, |
aleeraverd inferne, ibig; affixa , conftituta fue- |
rit, funis circumducatur ; altero cius extremo fu -
' perioritrochlez religato , alteri vero pondere
‘appenfostripla erit ponderis potentia. !

|
Sitorbiculus , cuius centrum A , tro- |
chlex inforné affixz ;& fie funis BCD 2
EFG non folum huic orbiculo circumuo / ] \
lutus , verim etiam orbiculo trochle fu- = ¥
| perioris, cuius centrum k ; fitg; fuais in [_' _,,]E
i B fuperioritrochle religatus;& in G ficap I |/
| penium pondus H; potentiags'in L fufti ' 5’
| neat pondus H. dicopotentiaminL tri- |
plam effe ponderis H. fi enim due effent
potentiz pondus H fultidentes , vna in
' K, alteramn B, erunt veraegs fimul triple !
| ' ponderisH :potentiaenim 10 k duplacft
B ::::. ponderis H,, & potentiain B ipfi ponderi
desti. | qualis. .& quoniam fola potentia in L
virifg; feilicet potentiz in KB cft zqua- —
lis . fuftinet enim potentia in L3tlim po- i |
tentiaminK , tdm potentiamin By idem | 1
qué efficit potentia inL, acfi duz effent
potentiz, vna ink , altera in B: Tri- oy
pla igitur erit. potentia in L ponderis H. g/
quod denjonftrare oportebat. A
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e —

Stautemin L fit potentia moucnspondus. di
co fpauum ponderis moti triplum efle fpatii po-
| tentiz motz.

| - Moueatur centrum or- "
biculiK vig; ad M ; cuius ' /‘r\
quidem motu s fpatium oo *
{ motat potentia fpatio cft \ "7 ; Niake.
| 2xquale, ficuti fupradictum NS demsi.
[ eft: &quando k eritin M, AN
Benitio N ;& N B 2qualis RN
CeritM k;&dum keftin M, f ’ Y.
{ fit pondus H, hoc eft pun TR
| ctum G motum in O;&per o \‘L/
MK ducanturEF PQ ho | 5

rizonti zquidiftantes s erit { l
vnaquxq; EP BN FQip f

fi K M 2qualis. & quoniam ' '
funis BCDE FG aqualis fiof
cft funi NCDPQO; !
idem enim eft funis 3 & fu- ' {
nis circa femicirculum ER | '
Faqualis eft funicirca le-

micirculum PSQ: dem- [ l
ptis igitur communibus
BCDE,&FO,etit OG A

tibusQF NB PE fimul AN
fumptis xoualis. fed QF C\:— P
NB P E fimal tripla funt 0! A

M k , hoceft fpatii poten- l [7
| tix mota 3 fpatium ¢rgo Lo

GO ponderis H mori tri-
plumeft fpatii potentie mota. quod oftendere oportebat,

Y 2 PRO-
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PROPOSITIO XVIIL

Si vtriufg; duarum trochlearum binisorbicu
lis, quarumaltera fuperne apotentia fuftineatur,
alteravero inferne, ibig; annexa, collocata fue- |
rit, funis circumne&atur ; altero eius extremo |
alicubi, nonautem fuperiori trochlex religato,
alteri verd pondere appenfo ; quadrupla erit

pondcris potentia.

Sittrochlea inferior,duos habens orbiculos,
3uorum centra A B; fitqué trochlea fuperior
uos fimiliter habens orbiculos, quorum cen-
tra C D ; funifgs EFGHKLMNOP fit cir-
ca omnes orbiculos reuolutus, qui fit religatus
inE;& inP appendatur pondus Q; fitg; po-
tentia in R . dico potentiam in R quadsuplam
effe ponderis Q. Cim enim fi duz intelligan
tur potentiz, vnain k, alterain D, potentia
in k fuftinens pondus Q func k LMNOP z-
qualis erit ponderi; crunt duz imul potentiz,
vna in D, alterain k , pondus Q fultinentes,
tripla ciufdem ponderis. Potentia verd inC
dupla cft potentiz in k, & per confequens pon
deris (.%idcm enim cft, acfiin k appenfum e
fet pondus xquale ponderi Q, cuius duplacft
tentiain C; duzigitur potentixzin D Cqua-
druple funt ponderis Q. &clim potentiain R
orbiculis fuftineat pondus Q,erit potétiainR,
acfidux effent potentiz,vnain D, alterainC,
& vtraqg; fimul pondus Q fuftinerent.crgo po-
tentia in R quadrupla eft ponderis Q. quod
oportebat demonltrare.

2

COROL-

|
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COROLEARIL VGM

Ex quo patet , fifunis fueritreligatusin G,&
circaorbiculos,quorum centrafuntBCD reuo-
lutus; potentiaminR pondus fuftinentem fimili-
terponderis Qquadruplam effe.orbiculus enim,
cuius cencrum A, nihil efficit.

SiauteminR fitpotentia mouenspondus. dico
| fpatium ponderis moti quadruplum efle {parii
| .
potenti. %
LR
/CR‘M A"
¥y o 1
MoucanturcentraCD orbiculorumvigsad A !;>> 5
S T erunt ex fuperiusdictis CS D T fpatio !‘\" _]
potentiz xqualia; & per CSDT ducantur Hk /

VX NO YZ horizontizquidiftantes; &cdit N
centraC D funtinS T, fitpondus Q , hoc eft Ik
punctum P motum in 9.& quoniam funis EF i R P

GHKLMNOP zqualis ¢ft funi EFGVX XC*CJ’-"

FLMYZ9; camfit ijcmﬁmis : &funes circa |

| femicirculos NIO H &k funt aquales funi- !

| bus,qui funtcirca femicirculos Y&4Z Vg X3

| dempis igiturcommunibus EFGH k LMN

 &Op9;erit Py ipfis NY ZO VH Xk fi- /J _JIF
A N

| mul fmptis xqualis . quatnorautemNY Z O
| VH Xk fimul quadrupli funt DT , hoc eft |,
; {patii potentiz 3 fpatium igitur P9 ponderis | GCTF

l mdmplun_m cft fpatii potentiz* quod demon /o B
| ftrandum fuerat. B_Ir

D'E. TROCHEL EA: 87
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Siautem funis fit re-
ligatus in E trochle fu
periori, & potentiain R
fuftinéat pondus Q ; e-
rit potentiain R ponde
ris Qquintupla, & fi in
R fit potentia mouens
pondus;erit{patium pon
deris moti quintuplum
{patii potenti®.quz om-
nia fimili modo often-
dentur , ficut in prace-
dentibus  demonltra -
tum cft.
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Si verd potentiainR fubftineat pen-

dus Q trochlea tres orbiculos habente,

| quorsm cenrrafint ABC 5 & fit alia tro

| chleainferné aflixa duos 5 veltres orbicu.

 los habens,quorum centra DEF; fitg;

funis circaomnes orbiculos reuolutus, f1-

|uein G, fiue inH religatus 5 fimiliter

} ofteadetur potentiam in R fexcuplam

‘ effe ponderis Q. EtfiinR fit potentia

| mouens pondus, oftendetur fpatium pon

| deris moti fexcuplum effe fpatii poten-
ux.

| Ecfi funis fit religatus in K trochlex

fuperiori, & in R fit potentia pondus |
e e A2 BN
| fuftiuens; fimilimodo oftendetur poten x| |
| tiam in R feptuplam ¢lfc ponderis Q. ‘ | !
' Etfiin R fit potentia moucns , often L I '
| detur fpatium ponderis Q feptuplum effe ' F:
| fparii potentiz . atg; ita in infinitum Gy _ -.
omnis potentiz ad pondus multiplex (_\p y e

proportio inueairi poterit. femperg; o-
| ftendetur, ita effe pondus ad potentiam
ipfum fuftinentem, ficuti (patium poten
tix pondus mouentisad fpatium ponde-

T

%

~

ANl a2

)
/
/

ris nioti. {
Vectium autem ipforum orbiculorum }/

motusin his fit hocmodo,videlicet vectes Q"

orbiculorum trochlex fuperioris. mouen 110
tur , veidictum eft in decima fexea huius; A
hoceft habent fulcimentum in extremita
te;potentiam in medio, pondus in altera extremitate appcnfum.vc

| ctesverotrochlex inferioris habent fulcimentum in medio , pon
dus, & potentiam in extremitatibus .

|

1}

o

COROL-
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)
COROLLARIVM

Manifeftumeft in his, orbiculostrochlez fu
periorisefficere » vt pondus moucatur maiori |
potentia, quam fitipfum pondus, & per maius ;
fpatium potentiz {patio, & per zquale tempo- |
re minori; quod quidem orbiculi trochlex in- |
ferioris non efficiune..

Alio quog; modo hanc potentiz ad pondus multiplicem propor
tionem inuenire poffumus.

PROPOSITIO XVIIIL

Si vtriufq; duarum trochlearum fingulis orbi |
culis, quarumaltera fuperneappenfa, altera ve- |
ro inferne afuftinente potentia rencenta fuerir, |
funis circumuoluatur; altero eius extremo alicu
bireligato, alteri antem pondere appenfo; du-
pla eritponderis potentia.




DE TROCHLEA 389
Sit orbiculus trochlex fuperné apEcn&-,cu
jus centrum fit A ; & BCD fittrochlex infe P i

rioris; fit deindc funis EBC DFGHL reli- / r’\

gatusin E; &in Lfita penfumpondus M; - [ =
fitqs potentia in N fuftinens pondus M. ) "r'] |

| dico potentiam in N duplam effe ponderis g b

| M. Cimenim (upraoﬂcnﬁlm fit porentiam oY

\in L, que pondus, exempli gratia, O fufti-
neat in N appenfum, fubduplam cffe ciufdem
ponderis; potentiaigiturin N ponderi Oz-
qualis pondus M porentia in L xquale fulti
nebit; ponderifq; M duplacrit. quod demon [
ftrarcoportebat.

A L I'T“E R o
l M |
Tifdem pofitis. Quoniam potentia in F,

FAUTRN
feuin D ,quod idem eft , xqualis eft ponde I»T,r-/—‘n
G

ri M3 &BD cft vectis , cuius fulcimentum

cft B, & potentiain N eft, ac fi efferin me- xl
dio vectis,, & pondus zquale ipfi M, achi el-
fetin D propter funem FD quod idem o

eft, acfi BCD effetorbiculustrochlex {ope

rioris, pondusqs appenfumelletinfune DF,

ficutin decimaquinta , & decimafexta dictum cft; ergopotentiain
N dupla eft ponderis M. quoderat oftendendume.

Si autem inN fit potentia mouens pondus M, erit fpatium
rondcris M duplum fpatii potentiz in N. quod ex duodecima
wius manifeftom eft 3 fpdtium enim: puncti L deorfum ten-
.| dentis duplum eft fpat'iN furfum; eritigtur ¢ conuerfo {patium
potentiz 1 N deorfum tendentis dimidwm faptii ponderis M fur
fum moti.

Sicut autem ex tertia,quinea,, feptima huius, &c. colligi poffunt
ponderisO rationes quotcungs mullipliccsipﬁus potentiz in L}
codé quogs modo oftendi poterunt potentiz N pondus fuftinen

yA deci-

tis ponderis M quotcung; multiphces. Atgs ita ex decimatertia

3 Hwine

1 Hwins.
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decimaquarta rationes often
dentur quotcung; muliplices

Y
fpatii ponderis M ad fpatium /- E\
potentiz mouentis in N confti i) i
\J/

]

tute.

Poterit quoq; ex decimale
ptima decimaoctaua huies mul f’
uiplex inueniri proportio,quam
habet potentia pondus fufti
nens 4d ipfum pondus ;5 ficut
proportio poteatix inN ad pon
dus M ex decimaquinta, & deci
mafexta oftendebatur : inuenie
turg; ita efle pondus ad poten o
tiam pondus fuftinentem,vt fPa “'“I
tium potentiz mouentis ad {pa t—;
tium ponderis . |

N

Vectium motus in  his fie B—r—D
hoc modo, videlicet vectes or \Cl/
biculorum trochlex inferioris p
mouentur, vt vectis BD, qua ]
mouetur, acfi B elfet fulcimen ‘ °

tum, & pondus in D, & poten
tia in medio. Vectes verd or
biculorum trochlea fuperioris mouentur, vt FH, cuius fulcimen
tum cftin medio , pondusin H, & potentiain F.

COROLLARIV M

Ex hoc manifeftum eft , orbiculos trochlex |
inferioris in his efficere , vt pondus maiori po-

tentia
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ey

tentia moueatur , quam fit ipfum pondus, &
per maius fpatium fpatio potentix, & minori
tempore per @quale. quod quidem orbiculifu
perioris trochlex non cfficiunt.

Cognitis proportionibus multiplicibus , jam ad fuperparticu
lares accedendumeele..

PROPOSIT LO: XXs

Si vtriufq; duarum trochlearum fingulis or-
biculis,quarum altera fuperne 2 potentia fufti-
neatur, altera vero inferne, ponderig;alligata,
coltituca fueric, funis reuoluatur;altero eius extre
mo alicuibi , altero verdinferioritrochlez reli
gato; pondus potentiz fefquialterum erit.
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| in K, & in H trochlez

Sit ABC orbiculus
trochlez fuperioris , &
D EF trochlex inferio.
ris ponderi G alligatx 5 : R
fito; funisHABCDE
F k circa orhiculos re-
uolutus , quifitreligatus ] '

inferiori 3 fitq; potentia
in L futtinens pondus
G. dico ponduspoten F———ID
v fefquialterumeffe . \ |
Quoniaménim vicrgue! | :
funis CD AH tertiam

| fuftinet partem ponde-

nisG,eritynaqueq;po i G —J
tentiaia D H fubtripla - razud

ponderis G; quibus fi- :

mul alfumptis eft xqua- :

lis potentiain L+ potentia enim inL dupla cft potentizin D, &

 cius, queelt inH. quarepotentiain L fublelquialtera ¢ft ponde-

1isG ._pondus ergo G ad pontentiamin. Left , vt tria dd duo;
hoc cft felquialterum . ,quod demonftyars oportebat .
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| Siautem inL fit potentiamouens pondus.
 Dico fpatium potentia fpatii ponderis fefquial-

terum efle.
|

Tifdem pofitis, perueniat orbi- 1,
culus ABC vig; ad MNO , & y
DEF ad PQR; & Hin §; & :
pondus G vig; ad T. Et quoniam | I
funis H ABC DEFK elt zqualis Al
funi SMNOPQREk , cim fic < KEA
| idem funis 3 & funes circa femicir i

culos ABC MNO funtinterfe {
| fe xquales ; qui veid funt circa |

DEF PQR fimiliter inter fe 2- '
quales; Demptis igitur AS CP
RK communibus, ciunt duoCO ki
M A tribus DP HS FR @qua- Ri~+
les. fed veergy CO AM {eorfum
cftzqualis fpatio potentie mot. | =i D
quare duo CO MA, fimul fpatii \ \__/
potentiz dupli erunt :trelgs D P !
HS FR fimul fimilimodo fpatii ol
ponderis moti triplicrunt. dimidia |
| verd pars, hoceft fpatium poten —- ——J

G

tiz motz ad tertiam, ad {patium |
fcilicer ponderis motiitafe habet, [
vt duplum dimidii ad duplum ter- L
| tii3 hoc eft, vt totum adduas ter

tias, quod eft vt triaad duo . {patium ergo potentiz in L fpa-
' tii}pondcris G moti fefquialterum <ft . ‘quod oftendere opor-
L febhat.

PRO-
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PROPOSITIO XXI.

Sitribus duarum trochlearum orbiculis, qua
rum altera vnius tantim orbiculi fuperne a po-
tentia fuftineatur, altera verd duorum inferne,
ponderiq, alligata, collocata fuerit , funis cir-
cumuoluatur; aleero eius extremo alicubi,altero
autem fuperiori trochlee religato:ponduspoten

tie fefquitertium erit. o,
Q. / “;

Sit pondus A trochlez .infcriori alliga- - X{ ,
tum , que duos habear orbiculos , quorum —_\—I_ o/
centrafint BC; fuperiorg; trochlea orbicu- 3
lumhabeat, cuius ceatum D & fit funis £
EFGHkLMN circaomnes orbiculos re
uolutus , qui religatus fir inN, & inEtro x
chlez fuperiori 3 fitqué potentia in O
fuftinens pondus A . dico pondus po-
Cor. 1 fe- tentize fefguitertium effe. Quoniam enim |
pumebu-) yiufquilgsfunisNM HG EF K L quar-
s, S A .

tam fuftinent partem ponderis A, & omnes
fimul totum fuftinent pondus 5 tres HG
EF kL fimul tres fufhincbunt partes pon-
deris A, quare pondus A ad hos omnes /]_\
fimul erit, ve quatwor ad tria : & cdmpo. [
tentia in O idem efficiat, quod HG EF kL s |
’ fimul cfticiunt; omnes enim {uftinet ; eritpo \J/
teatia in O tribus fimul HG EF kL -
qualis 5 & ob id pondus A ad potentiam -
inO erit, vt quatuor ad tria; hoc eft felqui
tertium. quod demonftrarcoportebat.

w
N
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Si veroin O fic potentia mouens pondus A.
Dicofpatium potentiz in O decurfum fpatii pon
deris A moti fefquitertium effe.

lifdem pofitis, fit centrurn B motum On
inP; &Cviggad Qs & DinR;&Ein /\
S codem tempore: & per centra ducantut it 02
ML 9Z FG TV Hk XY horizonti, M
& inter fe fezquidiftantes.Similiter, vtin =
pracedenteoftendetur tres XH SE Yk O‘r;s
quatuor TG VF Z L 9 Maquales effe. & il A

uoniam tres XH SE Yk fimul triple 21—k
?unt {patii potentiz, quatuorverd T G VF | /
Z1 9M fimul quadruple funt fpatii pon w
deris moti; erit fpatium potentiz ad fpa- ¢ r‘
tium ponderis, vt tertia parsad quartam.. | | =
fed rertia pars ad quartam cft, vt tres ter ity
tizad tres quartas, hoceft, ve totum ad N
tres quartas; quod cft, vt quatuor ad eria. g
fpatium ergo potentic fpatii ponderismo Tl =
ti felquitertium eft . quod crat demon- G\,, [ '
ftrandum. |-

Si vero funisia E per alium circumuol / | \
uatur orbiculum , qui deinde trochlez in ol T
ferion religetur ; fimiliter oftendetur pro ~ | | i
portionem ponderis ad potentid in O pon }\", = 1><
dus fultinentem {efquiquartam effe. quod Y \i

fiin O it potentia mouenspondus,often M- s i
detur fpatium potentiz {patii ponderis fel \ /
wiquartum effe. & fic ninfinitum proce ~] -

3\. o quamcung; fuperparticularem pro

portionem ponderis ad potentiam inuenie

mus jlemperg; repericmus,ita effc pondus

ad potentiam pondus fuftinentem , ve fpa-

tium potentix moucntis ad (patium ponde-
ris moti .
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Motus verod vectium fit ho¢ mo
do , videlicet vectis ML fulci-
mentum cft M, ciim funis fic re
ligatus in N, & pondus in me-
dio , & porentia in L. quia ve-
1o punctum L tendit furfum, quod
a f'runc K L mouetur,idcirco K fur-
fum mouchitur , & vectis HK ful
cimentum eritH, pondus ac fiel
fentin k , & potentia in medio;
vedis autem FG fulcimentum
erit G, pondus in medio; & poten
tia inF. punctum enim F furfum
mouetur a fune EF. Praterea
G in orbiculo deorfum tendit,
Euia H quoque in cius orbiculo

corlum mouectur.
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PROPOSITIO XXIL

Si vtrifque duarum trochlearum fingulis
orbiculis , quarum altera fuperne a potentia
fuftincatur , altera vero inferne, ponderig; alli-
gata, collocata fuerit, circumducatur funis;al- |
tero eius extremoalicubi, altero autem fuperio |
ri trochlea religato . eritpotentia ponderis fel’

quialcera.

Sit orbiculus ABC trochlex ponderi Dal b1 1
ligate 5 & EFG trochlex fuperioris , cuius )
centrum Hj fitdeinde funis k ABCEFGL  / | \
circa orbiculos reuolutus, & religatusin L,& E—p-——j¢
ink trochlex fuperiori; fitg; potentia in M \‘
fultinens pondus D . dico potentiam ponde
ris fefquialteram effe. Quoniam enim poten [x
tiain E fuftinens pondus D fubdupla cft pon I

deris D, potentize verd in E dupla eft poten
tiainH; erit potentiain H ponderi Daqua
lis 3 & climpotentiain K fubdupla fit ponde ‘ AL
ris Dj erunt veraeq; imul potentizin H k fel ]
quialterz ponderis D . Itaq; ciim potentiain 0Dy l

w
=
=
3

| M duabus potentiis in H k fimul fumptis fic ey
@qualis , quemadmodum in fuperionbus o= "\ |/
ftenfum eft; eric potentiain M {elquialera s

| ponderis D. quod oportebat demonitrare . —

| SiveroinM lit' porentia mouens pondus, |

“ fimiliter vt in pracedentibus oftendetur, {pa
| tium ponderis [patii potentiz fefquialterum
]

| efle.

i . Aa Ecfi
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Etfifunis inK per alium circumuoluatur
orbiculum ; cuiss centrum fit N3 qui dein-
detrochlex inferiori religeturin O 5 & po-
tentiain M fuftineat pondus D. dico pro-
portionem potentix ad pondus: fefquiters
tiam clfe .

oniam enim potentia in E fuftinens

 pondus Dfunc ECB A KPO fubtripla cft
iplius D, ipfius autem E dupla eft potentia
in H; eritpotentia in H fubfefquialtera pon
deris D. fimili quog; modo quoniam po
tentia in O, que cft, ac fi cflet in centro or
biculi ABC, fubtriplaclt ponderis D ip-
fiusautem O dupla eft potentiain N 5 enit
quog; potentiain N fubfe(quialtera ponde-
ris D,quare duz fimul potentizin HN pon
dus D fuperant tertiaparte, fc {c habentg; ad
D in ratione felquitertia: & clim potentia
in M duabus fit poteatiis in HN fimul fum
ptis 2qualis , fuperabit itidem potentia in
M pondus D tertia parte . ¢igo proportio
potentiz in M ad pondus D feiquitertia
cft.quod demonftrarcoportebat.

Siautem inM fit potentia mouens pon-

M fefquitertium effe.

N

)

%

e
1

|

—

dus,fimilimodo oftendetur fpatium pondcris Di{patii potentiz in

Etfi funis in O per alium circumuoluatur orbiculum , qui tro-
chlex fuperiori deinde religetur; codem modo demonftrabimus
proportionem potentiz in M pondus fuftinentis ad pondus fel-
quiquartam effe. & fi.inM fit potentia mouens , fimiliter often-
detur fpatium ponderis fpatii. potentiz fefquiquartum effc. pro-
cedendog; hoc modo mn inhnitum  quamcung; proportionem
potentiz ad pondus fuperparticularem inuenicmus 3 femperqué

oftende-

l




DE TROCHLEA 94
oftendemus potentiam pondus fuftinentem ita effe ad pondu.\‘j
vt {patium ponderis ad fpatium potentiz pondus mouentis .

| Motus verd vectis EGeft, ac fi G effer fulcimentum , clim
| funis fitreligatus m L 5 pondus acfi inE cilee appenfum, & po-

tentiain medio. Vectis verd C A fulcimentum eft A pondus in
| medio, & potentiain C. & K fulcimentum eft Vccgis Pk, pon-
dusin P , & potentia in medio. quz omnia ficut in preceden-

tioftendentur.

—

PROPOSITIO XXIIL

Si vtrifq; duarum trochlearum f(ingulis or-
biculis,quarum altera fuperne a potentia fufti- |
neatur, altera vero inferne, ponderig;alligata, E
cofticura fuerit,circumferatur funis; vtrog; eius |
extremo alicuibi,non autem trochleis religato;

xqualis erit ponderi potentia.

245
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Sitorbiculus trochlea fuperioris
ABC, cuius centrum D;& EFG
trochlez ponderi H alligat,cu.
ins centrum k 3 & fit funis LEF
G A BCM circaorbiculos reuo.
Jutus , religatu(g; in LM ; fitgs
poteatia in N fuftincas pondus
H. dico potentiam in N 2qua
Jem effe ponderi H. Accipiatur
quoduis punctum O in AG, &
quoniam fiinO effet potentia fu
ftinens pondus H, fubdupla cffec
pondenis H , & potentiz in O

| dupla cft ea, que cltin D, fiue

( quod idem eft ) in N; erit po
tentiain N ponderi H @qualis,
quod demonftrare oportebat.

deris H moti.

11 Huing.
16 Huins.

EcfiinN fit potentia moucns pondus. Dico
fpatium potentizin N xqualem cffefpatio pon

ponderis H moti, tdm fpatii potentiz in N mot 3 crit {patium
| potentizin N fpatio ponderis H 2quale.

lifdem

Quoniam enim fpatium puncti O moti , duplum eft,tim fpatii |
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ALITER.

Tifdem pofitis , transfera
tur centrum orbiculi ABC
vigzad P 3 orbiculufg; pofi
tionem habeat QR S 5 dein
decodem tempore orbiculus
EFGfitin TV X, cuius cen

| trum fit Y; & pondus perue

nerit in Z. ducantur per or

| biculorum centra linex GE

T X AC QS horizonti xqui
diftantes. & ficur in aliis
demonftratum fuie s duo fu-
nes AQ CS duobus XG
T E zqualescrunt; fed AQ
CS fimul dupli funt (patii po
tentiz motx; &duo XG TE
fimul funt fimiliter dupli fpa
tii ponderis; eritigitur fpati
potentix fpatio ponderis -
quale. quod demonftrarco-
portebat.

Ra
7R
¢ - S
- |
~ i // l
i |
Dimediy bl o
Al > "C
i ./l
\ 'I I?:i
1%
| A
| - !

u oy A
X7 :,'l‘
e

I\
¢! 1

|

=

Quod
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Quod ctiam fivtragstrochlea duas
habuerit orbiculos , quorum centra
fint ABCD , funifg; per omnes cir \
cumuoluatur, quiin L M religetur;
fimiliter oftendetur potentiam in N

Hy

aqualem eflc ponderiH. vnaquaq; L T 1
enim potentia in EF fuftinens pon- 7 l\

dus fubquadrupla eft ponderis ; & po e
tentiz in C D duple funt carum, {
quzfunt in EF ; erit vnaquag; po- | !
tentiainC D fubduplaponderis H. g |
quare potentiz inC D fimul fumpta
ponderi H crunt zquales. & quo- |

niam potentia in N duabus in C D | X
pontentiis eft zqualis ; eritpotentia |
in N ponderi H , zqualis. #\—34
Et fiin N fit potentia mouens, {i D
mili modo oftendetur, fpatium po- :l ™N
tentie @quale effe fpatio ponderis. ]
\. /
Siautem vtrags trochlea tres, vel \;J/
quatuor, vel quotcungs habeat orbi- —
culos;femper oftendetur potctiam in | «
N aqualem effe ponderi H ; & fpa l J

tium potentiz pondus mouentis -
quale effe fpatio ponderis moti. .
Vectium autemmotus hoc pacto fe habent ; orbiculorum qui
dem trochlez fuperioris,veluti AC inprecedenti figurafulcimen
wm ¢l C, poncf:s verd in A appenfum, & potentiain D medio.
vectes autem orbiculorum trochlex inferioris ita mouentur, vtip
fius GE fulcimentum fit E, pondus in medio appenfum , & po
tentia inG.
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PROPOSITIO XXIIII.

Sitribus duarum trochlearum orbiculis, qua
rumaltera vnius dumtaxat orbiculi fuperne a
potentia fuftineatur , altera vero duorum infer-
ne , ponderig; alligata fueric conftituta , cir-
| cundetur funis; VErog; eius extremo alicubi,fed
' non fuperiori trochlex religato: duplum' eric
' pondus potenti.

%
Sint A B centra orbiculorum / 1 \
trochlez ponderiC alligata Dve e
10 fit centrum orbiculi trochlex fu T

pertoris ; fit deinde funis per om

nes orbiculos cirzumuolutus |, reli | |

g.uvul'q; in EF; & fit pot‘cntia in 21 K or

G fuftinens pondus C. dico pon

dusC duplum effe potentiz inG. I

Quoniam enim fiin H k dux el

fent potentiz pondus fuftinentes )

duobus funibus orbiculis trochlex f

inferioris tantiim circumuolutis, ef '
]
\

fet vtig; vtrag; potentiain k H fub

| quadrupla ponderis C; fed poten-
tiain G xqualiseft potentiis in Hk \

i fimul fumptis 3 vniufcuiulg; enim S B
potentix inH, & k dupla eft : erit i

| potentia in G fubdupla ponderis o

| C. pondusergo potentix duplum

| erit . quod demonftrare opor-

tebat. ‘

| o Etfi

Ex 7 buing

Ex1$bu-
ine.
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| deris fpatii duplum.

Etfiin G fit potentia mouens pondus. Dico
fpatium potentiz duplum effe {patii ponderis.

N

N i—_ L
|

Lifdem pofitis , fint Ocri
moti orbiculi, fimiliter \]—)/M
demonftrabitur ambos
illos LM NOzquales
effe quatvor PQ RS ¥ T
TV XY.ledLM NO
fimul duplifunt fpatii po
tentie ixf G mcfta:', & "f:\p
quatuor PQ RS TV Sk”'i)(
XY fimul juadrupli funt \A 3
fpatii ponderis moti.{pa 2
tium igitur potentizad /‘ N
fpatium ponderis cft tan %0 *‘-’-lﬁ\—r
quam fubduplum ad fub YRB L

quadruplum. erit ergo
tentiz {patium pon-

‘i_]
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|  Hinc autem confiderandum
eft quomodo fiat motus ; quia,
cim fanis ficreligatur in F, vectis
NO in primafigura habebit ful-
amentum O , pondus in medio,
& potentia in N. {imiliter quo-
miam funis eft religatus in E, ve
ctis PQ habebit fulcimentii P,&
pondus in medio , & potentia in
Q . idcirco partes orbiculorum
in N, & Q {urfum moucbuntur;
orbiculi ergo nonin candem,fed
in contranas mouchuntur partes,
videlicet vaus dextrofum,alter fi-
niftrorfum . &quoniam potentiz
inN Q cxdem funt,quz fuatin
L M; potentie igituc in LM 2-

uales furfum moucbuntur. ve
ctisigitur LM inneutram moue
bitur partem . quare neq; orbicu
lus circumuertetur. Irags LM
erit tanquam libra, cuius centrum
i D, ponderaqué appen(a in LM
| 2qualia quarte parti ponderis G
| vnulquifg; enim funis LN MQ

té

G,

as
N

X 3T
\l

! quartam fuftinet partem ponderisC . mouchiturergo totusorbi
| culus, cuius centrum D, (urlum; fed non circumuerteiur.

Bb Etfi
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| trafint HK , qui deinde religetur —I~

L tentiis in M NOI zqualis ; & ob

DE TROCHLEA |
Et fifunis in F circa alios duos |
voluatur orbiculos, quorum cen-

in L ; erit proportio ponderis ad / b
potentiam fefquialtera . G |
Sicnimquatuorcfrcnt potentiz \\’/

in M N O1, effet vnaquaeq; fubfef- | :
cupla ponderis C. quare quatuor ) QU Y
fimul potentiz in MNOI qua- | N
tor fextz erunt ponderis C. & ¥ br ©Of it
quoniam duz fimul potentiz in { |
H D quatuor potentiisin MNOI
funt equales; & potentiain G - , -
qualiscft potentiis in D H: erit [ | \ '

||

[

potcmia in G quatuor fimul po.

id quatuor fexe erit ponderis C,
proportio igitur ponderisCad po [l =] o
tentiamin G felquialtera eft. AW .
Et fi in G fit potentia mouens, : (
fimili modo oftendetur fpatium =l ‘
potentiz patii pondens felquialte { | \
um Cﬂ‘c . \ 3 | |
Et i funisin L adhuccircaduos N o '
alios orbiculos reuoluatur imi- 1
liter oftendctur proportionem
ponderis ad potentiam fefqui- '
tertiams effe « quod fi in G fic .
potentia  mOucns oftende- 1
tur {patium potentix {patii ponde k-
ris felquitertium effe,atg; itadein-
ceps m infinitum procedendo,
quameung; proportionem ponderis ad potentiam fuperparticula
rem inueniemus {empergs reperiemus ita effe pondus ad poten
tiam pondus fuftinentem , ve fpatium Potcn(iJ: mouentis ad fpa
tium ponderis 3 potentiamoti.

i

!ffotus_ l
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s ——————

|  Motus vectium fit hocmodo, vectis Y Z,ctim funis fic religatus '
in E, habet fulcimentumn Y, pondus in B medio appenfum, &

| potentiainZ . &vectis PQ habetfulcimentum in P potentia in

| medio, & pondusin Q . oportet enim orbiculos, quorum cen-
trafunt BD in candem partem moueri , videlicet ve Q Z fur-

| fammoaucantur.& quoniam funis religatus eftin L, erit T folci

| mentum vectis ST , qui pondus habet inmedio , & potentia m |

| S. &quia S mouetur furfum, neceffe eft ctiam R furfummoue

| ri; &ideo F erit fulcimentum vectis FR , & pondus erit in R, |

| & potentia in medio . orbiculi igitur, quorum centra funt H k, |

| In contrariam mouentur partem corum ; GUOIUm centra funt BD:

quare partes orbiculorii P F in orbiculis deorfum tendégvidelicet |

verfus X Vevectisigitur VX inneutram partem moucbitur,clim |

P,& F deorfum moucantur;& V X erit tanquam vectis , in cuius

medio erit pondus appenfum , & in VX dux Kotcmiz aquales

fexta parti ponderis C. potentizenimin M O hoc eft funes PV |

FX fextam fuftinent partem pondeiis C. totus igitur orbiculus,

cuins centrum A furlum vnd cum trochlea moucbitur; non au- |

tem circumucrtetur.

PROPOSITIO XXV.

Si tribus duarum trochlearum orbiculis ) |
' quarum altera binisinfignita rotulisa potentia |
Afuperne detineatur ; altera vero vnius tantiim:
‘rotule inferne coftituea, ac ponderialligata fue
rit,circumuoluatur funis ; VLrog; eius exeremo
alicuibi , non autem inferiori trochlez religa-
‘to:dupla erit ponderis potentia.

Bb 2 Sic
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Sit pondus A trochlez inferion alligatum,
quz orbiculum habeat, cuius centrum fit Bitro
chlea verd fuperior duos orbiculos habeat, '

| quorum centra fint CD 5 fitq; funiscircaom I|— i
i nes orbiculos reuolutus,quiin EF ficreligatus; 1\ | L
| potentiaqg; fuftinens pondus fitin G. dico po 53

| tentiam in G ponderis A duplam effe. ficnim | % M
s cor. | H k duzcflent potentiz pondus fuftinen ¥ °
s Huine.  1e5, cflet veragy fubdupla ponderisA; ed po |
Ex 15 ba- tentiain D dupla cft potentiz inH, & poten | |
M. | tiain Cdupla potentiz in K ; quare duzfimul | 1z

| potentiz in C D veriufgs fimul potentizinHk £ L |
: duple crunt.fed poteatizin H klPondcri Afune © ah
aquales , & potentizinC D ipfi potentizin G
funt etiam @quales;potentiaigiturin G ponde- SN
ris A dupla crit.quod oportebat demonftrare. 3 Voo o) R

Siautem in G fit potentia mouens pon- % |/
dus, fimilitervt in pracedenti oftendetur (pa
tium ponderis fpatit potentizduplum cffe. [

Hinc quog; confiderandum eft vectem P Q A
non moueri , quia vectis L M habet fulcimen ‘
tumin L, potentia inmedio y&pondusin M. :
vectis autem N O habet fulcimenrum in O,
potentia in medio, & pondus in N. quarc M, &N furfim mo
ucbuntur. in contrarias igitur partes orbiculi , quorum centra
funt CD mouentur. idcirco vectis PQ in neutram partem mo
ucbitur;eritq; , acfiin medio effet appenfum pondus , &in PQ_
duz potentix zqualesdimidio ponderis A .vtrag; enim potentia
in HK fubdupla cft ponderis A . totus igitur orbiculus , cuius
centrum B furfum moucbitur, fed noncircumuertetur.




tur potentie ad pondus fefquialteractt. .

Siveroin G fit potentia mouens,erit fpa Vi E
tium ponderis fpatii potentiz felquialterum . LW

240
. . . . -
Et i funis in L adhuc circa duos alios or / l
| ¢» g f

biculos reuoluatur, imiliter ofteddetur pro- 2 {—y—9
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Et i funisin F duobus aliis adhuc circumuol-
uatur orbiculis, quorum centra intHK, qui de-
indereligeturin L eritproportio potentizin G
ad pondus A fefquialtera.

Si cnimin MNOP quatuorcffent poten / c‘- }

tiz pondus fuftinentes,¥naquag; fubquadru Q- ‘ R
placfice ponderis Az fed cim potentiain k \

fitdupla potentiz in N 5 erit potentia in k \\J__
ponderis A fubdupla. & quoniam potentia 7T
in D duabusin M Opotentiiseft zqualisserit | /P
quogs potentiainiD ponderis A fubdupla. /

l
clim autem adhuc potentia in C potentizin P A / ‘
fit dupla,crit imiliter potériain C ponderis A VoK
fubdupla.tres igitur potentizzin C D k tribus
medictatibus ponderis A {untzquales.quo- L X
&N 0.

niam autem potentia in G potentiisinCDK | ¥
eft xqualis, crit potentiain G tribus medie- <
tatibus ponderis A xqualis. Proportio igi-

portionem potentix ad pondus {cfquitertiam x|
effe. &fic ninfinitum omnes proportioncs

potentie ad pondus fuperparticulares mue-

niemus. oftendemufg; potentiam pondus [
fuftinentem ad pondus ita effe, ve {patium A
ponderis moti ad fpatium potentiz pondus

mouentis, é

Ex 7 buing
15 Huins.

255




256

DE TROCHLEA

Motus vectium fict hoc ﬂ\

modo , videlicet Qerit ful Qa1 )
cimentumvectis Q R, po- ’ |
tentia in medio , pondus U >
in R ;& vectis Z 9 fulci -
mentum crit Z, pondus in S/Dl -
medio , potentiags in 9.1 { A
militer X erit fulcimentum K
yectis VX, potentiainme i ex
dio, pondusin V. &quo R
niam V furfummouctur,Y { | } ‘
quog; furfum moucbitur; LK | o
& vectis Y F fulcimentum Al L
erit F:quarcF, & Z in orbi | |
culis 3cor(um mouchun- | |
tur. & ob id vectis ST in T
neutram moucbitur  par- !"\‘g ,
tem; & S T erit tamquam

libra, cuius centrum D & /
pondera in ST zqualia o
quartz parti ponderis A . \B
vaufquifg; enim funis SZ ~
TF quartam fuftinet par-

tem ponderis A. orbicu- =
Jus ergo, cuius centrum D, A
furfum moucbitur; nonau : i

tem circumuertetur.
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! Hactenus proportiones ponderis ad potentiam multiplices ,
& fubmultiplices; deinde fuperparticulares , fubluperparticu.
larelqué declaratz fucrunt : nunc autem reliquum cft, ve propor-

| tiones inter pondus , & potentiam {uperpartientes , & multi-
plices fuperpasticulares , multiplicesqué {uperpartientes mani.

| feftentur.

PROPOSITIO XXVL

PROBLEMA.

Si proportionem fuperpartientem inuenire |
volumus , quemadmodum fiproportio , quan |
habet pondus ad potentiam pondus fuftinen- |
tem fuerit fuperbipartiens , ficut quinque ad |
tria.

Expona-
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Ero ,,J Exponatur potentia in A pondus B fufti c,
| s nens , proportionema; habeat pondus Bad \
potentiam in A, vequing; ad vnumshoc eft, C l__
fit potentiain A fubquintuplaponderis Bide- | | |
inde eodem fune circa alios orbiculos reuo- V/
7w Jutoinueniatur potentia in C, qux tripla fic J
. potentiz in A. & quoniam pondusBadpo b3 -
tentiam in A eft , vt quing; ad voumj &
potentiain A ad poteatiam in C eft, ve vaum |
ad tria; crit pondus B ad potentiaminC,ve PN
quings ad tria ; hoc eft fuperbiparticns .
Et hoc modo omnes proportiones ponde

risad potentiam fuperpartientesinucnientur; »'-\
\
| ( |

|

Ex1
[

vt fifupertriparticatem quis inuenire volue-
rit; codem incedat ordine; fiat {zilicet poten
tiain A fuftinens pondus B fubfeptupla ip- -
fius ponderis B; deinde fiat potentiain Cip- | | =
fius A quadrupla; erit pondus B ad poten- i

tiam in €, vt {eptem ad quatuor : videlicet |
fupertriparticns . { |

Siverd in C fic potentia mo-
uens ponduseritfpatium potériz |/
fpatii ponderis fuperbipartiens. '\\ :

s Spatium enim potentiz in C tertia pars
17 Huins. _ of} fparii potentiz in A itavidelicet fehabear,  ——
vt quing; ad quindecimg &{patium potentiz i

x4 Huime. §n A quintuplum cft fpatii ponderis B, hoc |
cft,vtquindecim ad tria; eritigitur fpatium |
| potentiz in C ad fpatium ponderis B, vt
quing; ad tria; videlicet fuperbiparticns.& femper oftendemus, ita
cfle fpatium potentiz moucntis ad {patium ponderis 3 vt pondus
ad potentiam pondus fuftinentem.
Smiliq; prorfus ratione proportionem potentiz ad pondus fu.

e e———————

P




259

" DBl TROCHL EIAl 101

| | perpartientem inueniemus . fienim C effer inferius 5 & in ipfo
appenfum effee pondus;B vero-fuperius,in quo eflet potentia pon

' dus'in C fultinens , clfer potentiain B fuperbiparticns ponderis

in C appenli : cim B ad A fit , viquing; ad voum 3 A verd ad |18 Huiu.

C, vt vaumad tria. . $ Huse,

Si autem multiplicem fuperparticularem in-
‘uenire voluerimus;ve proportio, quam habet
pondus ad potentiam pondus fuftinenteni, fic
duplex fefquialtera, ve quing; ad duo.

j Eodem modo , quo fuperpartientes ~ inuenimus ' has quo-
|que omaes -multiplices fuperparticulares reperiemus.. ve fiat | £x9 -
ondus B ad potentiamin A , vt quing; ad voum; potentiave g ' (6
P i quing 3 Ex 15,16, ]
roin C ad potentiam in A , vt duo ad voum; quod fict ; fi fu. | Huws.
nisfit religarus in 12, non autem trochlez fuperiori,velinE ; eric
l pondus B ad potentiam inC, vt quings ad duo ; hoc elt duplum

fefquialcerum.
Ec ¢ conuerfo proportionem potentiz ad pondus multiplicem
{ fuperparticularemn inueniemus ; & vt in reliquis oftendetur, ita ef
' {efpatium potentiz mouentis ad {patium ponderis, vt pondus
| ad potentiam pondus fuftinentem .

——

Omnem quogq; multiplicem fuperpartientem
eodem modo inueniemus; vt fi proportio,quam
habet pondus ad potentiam , fit duplex fuperbi

partiens, vt otoadtria.

‘ Fiat potentia in A pondus B fuftinens fuboctupla ponderis By E* 9 huing
= a5s N it v Ex17 bu-

&pqtcnm in C potentie in A fit tripla ; erit pondus B ad po | ius.

tentiaminC,vt octo ad tr1a.& ¢ conucrfo omnem potentiz ad

= =

Cc pon:hls
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pondus proportionem multipticem fupcrpanicmc.;) inueniemus.
& vt in cxteris reperiemus ita elfe pondus ad potentiam pongdus |
fuftinentem , vt fpatium potentiz moucntis ad fpatium pon-
deris.

Notandum autem cft,qudd clim in precedentibusdemofiratio !

nibus fepius diétum fueric  potentiam pondus fuftinentem ipfius
ponderis duplam effe , vel triplam , & huiufmodi;vtin decima- |
uinta huius oftenfum eft; quia tamen potentia non folum pon |
gus , Veriim etiam trochleam fuftinet; idcirco maioris Jongé vir- z
tutis , maiorifg; ipfi ponderi proportionis conftituenda videtur |
ipfapotentia. quod quidem verum eft, i ctiam trochlex graui
tatem confiderare voluerimus. fed quoniam inter potentiam, & |
pondus proportionem quaerimus: ideo hanc trochlez gravitatem |
. ommiflimus, quamﬁquis etiam confiderare voluerit, vimipfipo- |
tentiz 2qualem trochlex addere poterit. Quod ipfum etiamin
fune obferuari poterit. & ficut hoc in decimaquinta confideraui |
mus ,idem quodq; in reliquis aliis confiderare poterimus.
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Nouiffectiam oportet , quod ficuti proportio
nes omnes inter potentiam , & pondus vnico €
fune inuentx fuerunt 5 ita etiam pluribus funi- l

s

i bus , trochleifqué exdem inuenin poterunt. ve
i ﬁmukii.liccm luperparticularem proportionem
pluribus funibus inuenire voluerimus , veluti fi
| proportio , quam habet pondus ad potentiam

pondus {ufl inentem,fuerit duplex fefquialtera, ve

quing; adduo ; oportet hanc proportionem ex E
A

| plusibus componere.vt ( exempli gratia ) ex pro- y
portione fefquiquarta, vt quinqué ad quatuor, /
& ex dupla,ve quaruor ad duo.exponatur igitur po —1
tentiain A pondus B fultinens,ad quam pondus v (\‘; 1

proportioné habeat {i:ll;ulqu.mam,vrquinq; ad (
quatuor:deindealio func inueniatur potétiain G, N

| cuius duplafit potentiain A& quomiBad A cft,
vt quing; ad quatuor;& A ad C, ve quatuor ad
duoj; erit pondus B ad potentiam in C, vt quin
que ad duo; hoc ¢ft proportionem habebit du-
plicem felquialteram . [

Etnotandum cft hanc quogs proportiong inue .
niri polfe,fi proportionem quing; ad duo ex plori - {1

bus componamus,vt quings adquindecim &quin \!

decim ad viginti & viginti ad duo. Et hoc modo
non folum omnem aliam proportioneminuenic
mus , fed quamcung, multis , infinitisqué mo-
dis comperiemus.omnis enim proportio ex infi- B
nitis rroportionihuscomponi poteft. vt patet
in commentario Eutociiin quartam propofitio-
| nem fecundi libri Archimcjis de fphera, & cy-
| lindro.

Pofflumus quog; pluribus funibus, trochleis
verd inferioribus tancim, vel fuperioribus vti.

et

Cc 2 Sit
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Sit pondus A,cuialligatafit trochlca
orbiculum habens , cuius centrum Bj
religetur funis inC,qui circa orbiculum
reuolvatur, funifgs perueniat in D:erit
potentiain D fuftinens pondus A fub-

| dupla ponderis A . deinde funis in D
alteri trochlez religetur, & circa huius
trochlez orbiculum alius reuoluatur fu
| nis, qui rclig:':lur in E, & perueniatin
F; crit potentia in F fubdupla eius,
' quod {uftinet potétiain D:eftenim acfi
D dimidium ponderis A fuftineret fi
netrochleasquare potentiain Fiubqua-
druplacrit ponderis A. & {1 adhuc fu
nis in F alteri trochlex religetur, &
per eius orbiculum circumuoluatur a-
lius funis, qui religetur in G, & per
ueniat in H 5 erit potentia in H fub
duplapotentiz inF. ergo potentia in
Hiuboctupla erit ponderis A . & fic
in infinitum femper fubduplam poten
tiam pracedétis potentiz inueniemus .«

Ecfiin H it potentia mouens, crit
{patium potentiz(patii ponderis octu
plum. fpatium enim Dduplumeft ipa
| tii ponderis A, & fpatium F fpatii D)
duplum ; erit {patium F fpatii ponde
ris A quadruplum. fimiliterquoniam
{patium potentiz inH dupliieft {patii
F, erit fpatium potentiz in H ipatii
pondcris A octuplum.

\y
G|
/:7
Fre i
ot T
;_,,
ety
W BV
==
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Sit deinde pondus A funi alliga- P

tum,qui orbiculo trochlez {uperio ;

| risfircircumuolutus, & religatus in / '

B; fitg; potentiain Cluftinens pon Vo3 15 Huikg.

dus Azerit potentiain C ponderis A =t

| dupla, deinde Calterifunireligetur,

| qui per alterius trochlex orbicu A

| Jum circumuoluatur , & religetur

| in D ; erit potentia in E dupla po Bl

Bttt s s 2 gl v == Exeadem.

tentiz in C. Quare potentia in E i\

quadruplaerit ponderis A. & i ad S
l
|

huc E alteri funireligetur,qui ctiam
circa orbiculum alterius trochle re
uvoluatur, & religetur in Fierit poten
tiainGdupla porentiz in E. ergo
potentiain G octupla erit ponderis I
A. & fic in infinitum femper pra =
cedentis potentiz potentiam du- { [N
plam inuenicmus. %7

Si autem in G fit potentia mo-
uens, erit fya(ium ponderis octu- A
plum fpatii potentiz in G.fpatium
enim ponderis A duplum cft {patii —
potentix inC,8& Cduplum et fpatii
ipﬁ.ux E ; quarc {patium ponderis
A fpatii potentiz in E quadruplum  '—
erit.fimiliter quoniam fpatium E
duplum eft fpatii potentix in G ; erit ergo fpatium ponderis A
octuplum fpatii potentiz in G. .

16 Hwisng.

COROL-
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COROLLARIV M.

Exhis manifeftum eft maiorem femper ha- |
bere proportionem fpatium potentiz moucn- !
tis ad fpatium ponderis moti , quam pondus

ad candem potentiam.

Hocautem ex iis,quz in corollario quarta huius de vecte dicta
funt, patet .

PROPOSITIO XXVIL
PROBLEMA.

Datum pondus a data potentia trochleis
moueri.

Data potentia , vel eft maior , vel @qualis , vel minor dato
pondere. {
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Et (i eft maior , tunc poten-
tia, vel abfg; aho inftrumento,
vel fune circa orbiculum trochlez
furfum appenfe reuoluto datum
pondus moucbit. Minorenimpo
tentia 3 quim data,ponderi zque-
ponderar, data ergo mouchit.
Quod idem fieri poteft juxta om-
nes propofitiones, quibus potens
tiapondus fuftinens , velzqualis,
velminor pondere oﬁcnlai?l .

Si autem zcualis ,
pondus moucebit fune
perorbiculumtrochlee
ponderialligatz circum
voluto. potcnn'a enim
fuftinens pondus fubdu 3 Huins.
pla eft ponderis, poten 1 ™
tiaigitur ponderi xqua et
lisdatum pondus mo-. !
ucbit. Quod ctiam fe- “¢
| cundiim propofitioncs, !

uibus potentiam pon
gcrc minorem cfle o-
ftenfum cft , ficri po-
teft.

Siverd
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Si vero minor, fit datum pondus
vt fexaginta, potentia verd mouens
datafittredecim. inueniatur potens
tiain A fuftinens pondus B,quz pon
deris Bfitfubquintupla. & quoniam
potentiain A pondus fultinens cft
veduodecim 3 maior igitur poten-
tia, quim duodecim in A pondus
Bmoucbit. Quare potentiave tre-
decim in A pondus B moucbit.quod
facerc oportebat .

Animaduertendi quog; clt inmo
uendis ponderibus, potentiam ali-

vando forfitan melius mouere mo
uendo fedeorfum, quim mouendo
fe furfum.vt circumuoluatur adhuc
funis per alium trochlez fuperions
orbiculum,cuius centrum C, funilgs
perueniat in Dserit potétiain D fufti
nés podus Bfimiliter duodecim,qué
admodumerat in A. Ideo poten-
tiavt tredecim in D pondus Bmo-
uchit . &quia mouet {¢ deorfum,
fortaflc trahet facilius, quim in A
atq; tempus cft idem,ficut ctiam
eratin A.




267

" DE TRiOC-H_L-EA.-’ 10§

| PROPOSITIO XXVIL

PROBLEMA.,

Propofitum fitnobis efficere, potentiam pon
' dus mouentem, & pondus per data fpatia fibiin
| uicem longitudinc,commqnﬁlrabiliamoucrj.

{ ponderis verd, vt quatuor. inueniatur po l \
tentiain! A pondus B fuftinens, qua pon A1l ¢l
deris fit {clquitertia, vequatuor adtria. fi AT |

) igitur in A fit potentia mouens pondus {4 Ex eadem.
f
¥

| Sit datum fpacium potentiz , vt tria, / [ RN
,

erit {patium ponderis {patii potentiz fef~ < |1} | r' &y
quitertium, vequatuor adtria, quodﬁlcc
rcoportebar. '

Hoc autem & ex iis,que dicta funt in }
vigefima fecunda , & in vigelimaquinta
huius efficere poflumus folo fune. Quod fi *
pluribus funibus id efficere voluenmus, ‘
non folum multis , {ed infinitis modis hoc
ctficere poterimus, vt fupra dictum cft. /,.‘\ .
Quarc hocaffirmare poflumus, quod qui- f / 1)
dem mirum effe videtur:videlicet. \

In 36 bu-
e .

| Dd _ COROL-
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COROLLARIVM. L

Ex his manifeftum effe, Quamlibetdatamin
nuieris proportionem inter pondus, & poten
tiam; &inter {patium ponderis moti, & Ipatium
potentiz MOta; infinitis modis trochleis inucni-

ri pofle.

COROLLARIVM IL

Ex dicis etiam manifeftum eft, qud pondus
facilius mouetur, €d quog; tempus maius efle; !
quo verd difficilius , €0 minus effe . & ¢ con-
uerfo.
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PERITROGHIO,

o e
GRERill ius inftrumenti Pappus in octauo

g mathematicarum collectionum
% & libro docet ; axemq; vocat A B,
o iste| tympanum verd CD circa idem
B - centrum; & fcytalas in foramini-
| bus tympani EF GH & c.ita vt potentia ,{

| Dd 2 que

Fcersy ABRICAM, &coftructionem hu- |
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qua femperin fcytaliseft, vtin F, dum circum-
uertit tympanum, & axem,furfum moucatpon-
dus K axiappenfum fune L M circa axem reuo
luto.Nobis igitur reftat, vt oftendamus, cur ma-

do hocinftrumento moueantur ; temporis quin
etiam , fpatiiq; mouentis inuicem potenti®,ac
moti ponderis rationem aperiamus; huiufmodi-
queinftrumenti vium ad vectem reducamus.

gnapondera ab exigua virtute,quout etiammo |
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PR OPOST:T'I-O 'L

Potentia pondusfuftinens axe in peritrochio
ad pondus eandem habet proportionem, quam
femidiameter axis ad femidiametrum tympani
vna cum fcyrala.

-
-'.\\“ l | /7
B o
\:"E_/ 2l N \&‘
/GL-] \ ~\.“o \\/
} Jf S— :‘D——A;:-'L'*/ Vifi‘—":’_:.‘Q

Sit dincter axis A B, cuius centrum C; fit diametertympani
DC E.cu idem centrum; fintg; AB DE in cademrecta linea;
fint deine (cytale in foraminibus tympani DF G H &c.interfefe
&qualesatq; xque diftantes ; fitg; FE horizonti zquidiftans;
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ndus autem K in fune B L circa axem volubili fic appafum. & |

Eotcmia inF fuftineat pondusK. Dico potentiam in Fiud pondus
itafehabere , ve C BadCF . fiar ve CFad C B, ia pondus
kadaliud M, quodappcndamrin F. & quoniam potlera M k
appena funt in F B; erit FB tanquam vectis , fiue lika; quia ve
1o Ceft puncrum immobile,circa quod axis ,tympansgs reuol-
uuntur; erit C fulcimentum vectisF B3 vellibrz centzm. cim

6. Primi |

autemitafit CFadCB, vt k a

d M, pondera k M =zucponde-

rabunt. Potentiaigiturin F fuftinens pondus k,ned
gat, ponderi I\':equc'pohdcrabit; ipligs M equalis erit
preftat potentia , quod pondus M. pondus igitur

erfum ver-
dem enim
kad poten

tiam in F erit , v¢ CF ad CB; & conucrtendo , prentia ad

pondus erit, veCB ad CF , hotcft , femidiameter ax ad femi

diactrum




-

diametrum tympani vod cum fc);tala DE. Similiter etiam often”

PERITROCHIO. 108

detur, fipotentia pondus fuftinens fueritin Q. tunc enim fufti-
neretve&eCQ; & ad pondus eam haberet proporrionem ,quam
habet CB ad CQ. Videlicet femidiameter axis ad femidiame-
trum tympani vnd cum feytala EQ. quod demonfteare opor-
tebat.

COROLLARIVM.

Manifeftum eft potentiam femper minorem
effepondere.

Semidiameter enim axis femper femidiametro tympani mi-
norelt. & potentiacd minoreft pondere, qud femidiameter axis
minorcft femidiametrotympanivnd cum fcytala. quare quo lon
giorelt CF, vel CQ 3 & quo brevioreft CB, mmor adhuc fem
per potentiain F, velin Q pondus k fuftinebit. qud enimminor
eIt CB, ¢d minorem habebit proportionem femidiameter axis
ad femidiametrum tympani vnd cum fcyrala.

Hoc autem loco confiderandum occurrit, quod fiin alia feyta-
la appendatur pondus, vtin T, {uftinens pondus k ;ita nempé,ve
pondusin T appenfum , pondusgs k circa axem conilitutum
maneant; erit pondus in T gravius pondere M in F appenfo.
jungatur enim T B, & & punctoC horizonti perpendicularis das
catur CI, qua lincam T B fecer in I 5 tandemq; connectatur
TC, que zqualis erit CF. Quoniam autem pondera a[;j\c_nfa

oru

funtin TB, perindé fe fe habebuar , ac fiin punctis T Bipforumi B _

centra grauttatum haberent ; veantea dictum cft. Squia ma-
nent , erit punctum I(ex prima huius de libra ) amboram fimul

2 Huning, |
develle.

grauitatis centrum 3 cim it C1 horizonti perpendicularis. fed |,

quoniam angulus BCI ¢ft rectus , crit BIC acutus , lincags BT
ipla BC maiorerit. quare angulus CIT eritobtufus 5 atqs
ideo linea C T ipfa T maior erit. Cim autem CT maiorhit
TI, &I B maior BC; maiorem habebit proportionsm TC ad |
CB, quim T [ adI B ; & conucrtendo, minorem habebit pro- |

S |
portio-

Ex 19 pri-
E.r'l;yn'.
i,
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S

A

N\

—/“‘\\ \
b |\

b

1

5k | Ay

e

portionem BCad CT, hoceftad CF, quimBI ad I T 5 yt ex
vigefima fexta quinti clementorum (" iuxtaCommandini cditio-
nem ) patet . Quoniam vero punctum I eft ponderum in TB

! exiftentium centrum grauitatis ; erit pondus in T ad pondus in B,
vt BI adIT. pondusverdinF ad idem pondus in Beft, veBC

ad CF ; maiorem igitur proportionem habebit pondus in Tad
pondus in B , quim pondus in F ad idem pondus inB. ergo
grauius erit pondus in T, quim pondus in F.

Si verd loco ponderis in T animata potentia fuftinens pon-
dus k conftituatur ; quaita degrauct fe, ac fi incentrum mundi
tendere vellet ; quemadmodum {uapte natura cfficit pondus in T
appenfum; erit hec eadem ponderiin T appenfo xqualis 5 alio-
quinnon fuftineret ; que quidem iplaporentia in F collocata ma

ior
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‘jor erit. ficuti enim fe fe habet pondus in T ad pondus in F, ita
' &potentia in T ad potentiamin F; clun potentix fint ponderi-
bus xquales. verim{i vnaqueq; potentia feorfum fumpta, tim
lin T, quim inF fultinens pondus {ecundil circiiferentiam THFN
mouert fevellee ,Vclutiapprch:nﬁ manu fcytala; wnc cademmet
| potentia,vel in Fyvel in T conftituta idem pondus k fuftinere po
terit; clim femper in cuiufcungs extremitate fcytale ponatur , ab
codem centro C aquidiftans fuerit, ac fecundum candem circum

ferentiam ab codem centro zqualiter femper diftantem perpenfio |,

nem habear. negs enim (" ficutipondus ) proprio nutu magis in |
cent;umferei exoptat, quim circulariter moueri; clim verungs,feu |
quemlibet alium motum nullo prorfus refpiciat difcrimine . pro-
prercanon codem modo res fe fe habet,fiue pondera, fjue animate ‘
potentiz iidem locis codem munere abeundo fuerint conftitutz . |

Potentia autem mouet pondus vecte FB, videlicet dum po
 tentiain F circumuertit tympanum, circumuertit ctiam axem; &
F B fic tamquam vectis, cuius fulcimentum C, potentia mouens
in F, & podusin B appenfum.& dum punctum F peruenic in N
|pun:mm H eritin F, & punctum B erit in Ojita ve ductaNO

|tranfcat per C; eodemq; tempore pondus k motum erit in P;ita |
(ve OBP fic zqualis ipfi BL , cim it idem funis.

| Deiade ex quarta huius de vecte facilé eliciemus fpatium po- |
| tentiz mouentis ad {patium ponderismotiita cffc, vt femidiame

| ter tympanicim fcyrala ad femidametrum axis, hoceft , ve CF

'ad CB, cliim circumferentiaFN ad BO, fie veCF ad C B. & quo 5’:"";:"

niam BL , clt zqualis OBP, dempta communi BP,crit OBip

| i P L 2qualis. quareF N fpatium potentiz ad P L fpatiumypon. ]

| deris erit, ve CF ad CB, videlicet femidiameter tympani cim

| feytala ad femidiametrum axis. Quod idem oftendetur, poten- |

‘l uavelinQ, velin qualibet alia ftycala exiftente , vein' S. clim |

Icnim {cytale fine fibi inuicem @quales, atq; xqualiter diftantes;
vbicung; fit potentia zqualimotavelocitate femper zquali tem,

[ poreequale {patium pertranfibit , hoceftexQ in R, vel exSinT
codem tempore moucbitur,qud ex F in N. fed qud temporepo
tentiaex Fin N mouctur , codemmet prorfus pondus k ex L in

3 P quog; mouctur;\'l)icunq; igitur fit potentia erit l'patium poten-

I Ec tiz
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tiz ad fpatium ponderismoti, vt C F ad CB, hoc ¢ft femidia- i
meter tympani cum {cytala, ad lemidiametrum axis.

COROLLARIVM. I

Ex his manifeftumeft, ita effe pondusad po-
tentiam pondus fuftinentem, vtfpatium poten-
tiz mouentis ad {patium ponderis moti.
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COROLLARIVM IL

Manifeftum eft etiam, maiorem femper ha-
bere propostionem fpatium potentia mouentis
ad fpatium ponderis moti, quam pondus ad can
dem potentiam.

in pondere mouendo maius fumetur tempus; dummodo potentia
@quali moucatur velocitate. tempufgs €0 maius erit, qud diame
ter vhius diametro alterius eft maior. circulorum enim circumfe.
rentiz ita fchabent , ve diametri . Clim vero ex trigefimafexta
quarti libri Pappi Mathematicarum collectionum , duorum inz
qualium circulorum xquales circumferentias inuenire pofsimus;
ideo tempus quog; portionum circulorum inzqualium hoc modo
inueniemus. ¢ conuerfo autem, qud maior crit axis circumferen
tiacitius pondus {urfom moucbitur. maiorenim pars funis BL
in vnacircumuerfione completa circa circulum A BO reuoluitur ,
quim fi minor effet 5 cdm funis circamualucus fit circumferens
tix circulizequalis ; circa quem revoluitur.

COROLLAR VM.

Ex his manifetum eft,qud facilius pondus mo
| uctur,tempus quUOQ; €0 maius cffe ;& quo dif-
ficilius , ed tempus minusefle. & conuerfo.

Praterca qud circulus F H N circa feytalas eft maior, ¢d quog; |

33 O0awi
Lbri Pappi

| Ec 2 PRO-
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Per prltl
| denten.

Lempus i
primi bi-
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PRIOP QS 1. T 1.O ., 1L,
PROBLEMA.

Datum pondus adata potentia axein peritro-
chio moueri.

Sit datum papdus fexagin

tas potentiavero vedecem.
ex gﬁmn d Biey i Ae -QJ
ponatur quedam recta li D

nea A B, quadiuidaturin C,
ita ve AC ad CB candem
habeat proportionem , quam fexaginta ad decem. &£ CB axis
{femidiametereflet, & C A femidiameter tympani ciim feytalis ;
patet potentiam ve decem in A ponderi fexaginta in B 2quepon
| derare. Accipiatur aitem inter BC quoduis puactum D 5 fiatgs
B D femidiameter axis ,& D A femidiameter tympani ciim fcy-
talis ; ponaturgs pondus fexaginta in I fune circa axem , & poten
| tiain A . Quoniam enim A Dad D B maiorem habet proportio- |
nem, quam ACad C B3 maiorem habebitproportionem A Dad |
| DB, quam pondus fexaginta in B appenfum ad potentiam vt de-
| cemin A. Quarcpotentiain A pondus fexagintaaxe imperitro-
chio moucbit, cuius axis femidiameter ¢t BD , & D A femidia
meter tympani ciim {cytalis, quod cratfaciendum.

A-LITER.—'
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ALITER.

Organice verd melius erit hoc pacto.

Exponaturaxis , cuius
diameter(itBD, &’_ccn- A J/—\3
trum C, quem quidem ~E @
axem maiorem, Vel mino ;
rem conftituemus, veluti
magnitudo , ponderifqs grauitaspoftulat.. producatur deinde BD
vigsad A:fiatgs BC adCA, vt decem ad fexaginta.& fiC Atym
pani cim {cytalis {emidiametereffet , potentia decemin A ponde
ri fexaginta inB xqucpondcrarct. producatur vero B A exparte
A, & in hac producta lincaquoduis accipiatur punctum E’;fiatg;
CE ﬁ:midnmctcrtympmi cum l'cyulis 5 ponaturgs potentia vt
decemin E; habebit EC adCB maiorem proportionem, quim
pondus fexagintain Bad potentiamvt decem in E. potentia igi-
turve decemin E moucbit pondus fexagintain B appenfum func
circa axem , cuius femidiameter eft CB, & C Ef{emidiametertym
pani cim {cyalis. quod facere oportebat,

Sub
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Sub hoc facultatis genere funt ergata, fuccu-
Iz terebra,tympana cum fuis axibus, {iue dentata,
five non; & fimilia.

Terebraverd habet etiamnefcioquid cochlez 3 dum enim mo-
uetpondus, fcilicet dum perforat, cx fua feré natura femper vite-
nus progreditur - habet enim fere helices tamquam circa conum
defcriptas.quoniam autem verticem habet acutum, ad cunciquogs
rationem commodg referri poterit .




———

| in A C,dum cuncusin

erahte | RISTOTELES in quaftioni-
S Seab bus Mechanicis quaftione deci-
‘o !‘_ mafeptima afferit, cuneum fcin-
dendo ponderi duorum vicem
e prorfus gerere ve@ium fibi inui-
cem concrariorum hoc meodo.

Sitcuneus A BCyeu
jusvertex B, &t AB r ——-—-/
zqualis B C; quod au \ A
tem fcindendum eft, MY /
itk DEFG; firgypars 9 D £ e X
cmciHB k intra DE \ ok~
FG, & HB xqualis l '\/
fiipfi B k . percutiatur
(vt fieri {olet ) cuncus

AC percuritur, A Bfie
vectis , cuius fulcimen
tumeft H,&pondus in
B. codemq;modo CB E 3

fit vectis , cuius fulci- »

mentum et K, & pondus fimiliter in B. fed dum percutitur cu-
neus , maiori adhuc ipfius portione iplum DEFG inglzcd_ltur.
qudm prius effet: fic autem portio hecM B L ; fitgs M Bipfi I.SL
aqualis.& cim MB BL fincipfis H B B K maioresjerit ML mator

Hk. dum
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Hk. dumigitur ML

erizinfituH k 5 opor- T_/C
rer, vt fiatmaior icifsio; /

& D moucatur verfus H % / ¥

0, GautemverfusN: ©__ D Kl S0 ¢ X
& qud maior pars cu v i

neiintra DEFG ingre \ /

dietur , o6 maior fict \i

{afsio 3 & D G ma- ‘

| gis adhuc impellcotur |

i verfus O N. parsigi ‘

| tur K G eius, quod fein

| ditur, mouchitur A ve-

| cte A B, cujus fulcimen £
wm cft H, & pondus

| inBjitave punctum B ipfius vectis AB impellat partem KG.

| & pars HD moucbitura vecte CB, cuius fulcimentumctt k3 ita

| ve B vecte CB partem H Dimpellat.

l
|
!
Ctim autem tria fint vectium genera,vtfupra

oftenfum eft;idcirco conuenientius eritforeafle |
cuncum hoc modo conliderare. |

Ifdem pofitis yintelligator vectis A B, cuius fulcimentum B, &
pondus in H, veinfecunda huius devecte diximus. {imilirer ve- |
ctisCB , cuius fulcimentum B, & pondusinK; ita vepars HD |
moucatur A vecte A B, cuius fulcimentum eft B, & pondus inH;
ita ve punctum H ipfius vectis A B impellat partem H D. fimi |
liquog; modo pars KG moueatur i vecte CB,cuius fulcimentum |

clt B, & pondusin k,itaut k ipfius vectisCB partem kG mo- |
| ueat. quod quidem forfitan rationi magis confentancum erit.
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Sit enim cuncus ABC;
fintg; duo pondera fepa-
rataDEFG, & HIkL,
intra que fit pars cunei ¥ \ 54 " il
DBH, cuius vertex B s L\ /'l

:

medium interutrumg; fi I
tumobtineat, percutia- |
1

|
turautem cuneus , itaut f
|
!

magis adhuc intra pon- '

dera propellatur , ficuri FUPT AR 1 x
! prius dictum eft; ponde-

| ra enim (unt , ac fi uaum tantdim ¢ontinoum effet GFk L, quod |
| {tindendum effer : codem enim modo pars DG, dum cuneus

ulteriusimpellitur, moucbituruerfus M & pars H L verfus N.

Moucatur 1tag; pars DG verfus M, & parsH L uerfus N, B uerd

dum ulterius progreditur , {emper medium inter utrung; pondus

remaneat. dum autem DG i cuneo mouctur uerfus M3 patet B

non mouere partem DG uerfus Mucecte C B, cuius fulcimentum

H; punctit enim B non tangit pondus; fed DG mouchiturd pun-

cto uectis Duccte A B, cuius fulcimentum Bjpunctum enim Dtan

git pondus , & inftrumenta mouent per conta@um. Similited
H L mouebitur ab H uecte C B, cuius fulcimentum B; & utergy

ucctis utriq; refifticia B, itaut B potius fulcimenti uice fungatury
quim mouendi ponderis. quod ipfum hoc quogs modo mauife-

ftum eric.

Ff Sit
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BCD parallclogrammﬁ rectan-
gulum ; fintq; duo vectes @qua- ‘
'Jes EF GF,& partes vectium M i o

i
|
|
|

' bus EF GF fcindere ABCD

Sit ,quod {cindendum cft A 5% "

HF KFfintintra ABCD;sfitgg ™A fo—7—
HF xqualisFk , & HAzqua | \/
lis KB. Oporteat verd vecti-

ablg; percufsione, videlicet fint
potentia mouentes inEG qua
Jes. vt autem fcindatur ABCD b c
oportet partem H A moucriuer’

fus M. & k B verfusN; {ed dum vectes mouentur, putd alter in
M, alter verd in N 3 necefle cft, vt punctum F immobile rema
neats in illo enim fit vectium occurfus. quare F erit fulcimen-
tum veriufgs vectis, & FG moucbit partem k B, cuius fulcimen
fum erit F , & potentia mouens in G3 & pondus in k. fimi-
Jiter pars H A moucbitur i vecte EF, cuius fulcimentumF, po
tentiain E, & pondusinH.

Staurem k H effent fulcimenta immobilia, & pondera in F;3
dum vectis FG conatur mouere pondus inF , tunc ei refiftic ve-
ctis EF, ‘}ui ctiam conatur mouere pondus in F ad partem op
pofitam fed zuoniam potentix funt zquales , &cetera 2qualia;
ergoin Foonfict motus: @quale enim non mouctaquale. patet |
igiturin F maximam fieri vectium fibi inuicem occurrentium refi |
ftentiam, itaut F fit quoddam immobile. Quare confiderando i
cuncum , vemouet vectibus fibi inuicem aduerfis, forfitan cis po
tius utitur hoc fecundo modo, quim primo.

Quoniam autem totus cuneus {cindendo mo
uetur,poflumusidcirco eundemalio quog; mo
do confiderare ; videlicet dum ingreditur id, |

quod I
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| quod fcinditur , nihil aliud efle , nifi pondus fu
' pra planum horizonti inclinatum mouere.

Sit planum horizonti zquidiftans tranfiens per A B; fit cuncus |
CDB, & CD zqualis ipft D B; & latus cunci DB it femperin
| fubiecto plano. fitdeinde pondus A EF G immobilein Aj fitg;
| parscunci ED H fub AEFG . Quoniam cnim dum percutitur ca

neus in C B, maior pars cunei ingreditur fub AEFG ; quim i I
| EDH; fit hxc pars IDH . & quoniam latus cunci D B femper |
cft i fubiccta plano per A B ducto horizonti parallelo,, tunc quan
doparscunei kDI erit fub A EF G; erit punctum kin H, &I
fub E . fed 1k maioreft HE; punctum igitur E furfum motem |
crit. &dum cuneus fub AEFG ingreditur , punctum E furfum |
fuper latus cunci E1 moucebitur , codemg; modofi cuncus viterius |
| progredictur, femper punctum E fuper latus cunei D C moucbiturs
punctum igitur E ponderis fuper planum DC mouebitur horizonti
inclinatum , cuius inclinatio eft angulus BDC . quod demon-

ftrare oportehat.

Ff 2 In hoc
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In hoc exemplo , confiderando cuncum inftar vectis mouen- |
tem ;manifeftum eft, cuneum BCD pondus AEFG vecte CD |
mougcre 3ita vt Dfit fulcimentum, & pondusinE. nonautemve
cte BD, cuius fulcimentum H, & pondusin D.

V't autemres clarior reddatur , alio veamur |
exemplo.

Sit planum hori-

zonti  aquidiftans 2
tranfiens per A B fie 1 l\/\\ %

cuncus C A B, cuius \ : A
latus A B fit femper J//? F/\\ / \
infubiecto planojfic- g SN 1-‘;‘.,(/

qué pondus AEFG, g AT O )
quod nullum -alium fdsock i
habeat motum , nifi

{ furfum , 8 deorfumad rectosangulos horizontisita ve ducta IG k
fubiccto plano, ipfiqué AB perpeadicularis , punctum G fic fem
perinlineaIGk . & quoniam dum cuncus percutitur in C B to
tus fuper AB vlterius progreditur; pondus AEF G elcuabitur ex

- ——

iis, qua I
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| iis, qux fupra diximus. Moucatur cuneus ita, vt E tandem per-

uentatin C, & pofitio cunci AB C it MN O , & pofitio pon-
| derisAEFG fie PMQI,& Gfit in I. Quoniamitag; dum cu
| neus fuper lineam B O mouetur, pondus A EF G furfum moue-

tur 3 linca A C. & dum cuncus A BCvlterius progreditur, fem

perpondus A EF G magisi latere cunci A C elevatur:pondus igi
] tur AEF G fuperplanum cunci A C moucbitur 3 quod quidem
| nihilaliud eft, nifi planum horizonti inclinatum, cuius inclinatio
| eftangulus BAC.

Hic motus facilé ad libram, vectemg; reducitur. quod enim

| fuper planum horizonti inclinatum mouctur ex nona Pappi octa-
uilibri Mathematicarum collectionum reducitur ad libram. ca-

] demenim eft ratio, fiue manente cunco , vt pondus fuper cunet
| latus moucatur 5 fiue eodem etiammoto , pondus adhuc fuperip
fius latus moueatur 3 tamquam fuper planum horizenti inchi-

natume.

Ea vero, qua fcinduntur , quomodo tam-
quam fuper plana horizontiinclinata moucan.

tur, oftendamus. »

Sit cuncus ABC, 1
& ABiph BC zqua- r‘
lis. Diuidatur A C MLe gl
bifagiam in 2, conne. | A
ctaturg; BD . fit dein- i 2o 'D 5
delincakF ,perquam "—F——g<_—— "

tranfeat  planum hori ]
zonti 2quidiftans; fitq; [
| BDincademlinca EF; J-_‘—“‘ti
| & dum cuocus percuti
i tur, dumq; mouctur ver
|

fus E, femper BD fitin linea EF . quod verd ftindendum cft
| fit GHLM , intra quod fic pars cunci kBI. manifeftum cft,

dum
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dum cuncus verfus E £
mouetur , partem kG ’}‘
verfus N moueri; & par M e
temH [ verfus O. per ’
cutiatur cuneus, ita vt o= 3
AC it inlineaNO; ™
tunc k eritin A, &Iin i~
C :& k ex fuperius di ' c
ctis motum erit fuper e
kA, & [HuperIC. 0
quare dum’ cuneus mo
uetur , pars KG fuper B A latus cunei moucbitur, & pars TH fuper
| Jarus BC. pars igitur k G fuper planum mouetur horizonti incli-
| natum, cuivs inclinatio eft angulus FB A, fimiliter 1 H moue-
turfuper planumBC in angulo FBC. Partesergo cius, quod
| fcinditur fuper plana horizonti inclinata moucbuntur. & quam. |
| quam planum BC fie {ub horizonte; pars tamen I H fuper1C mo l
 uetur,tamquam i BC effet fuprahorizont€ in angulo D BC.partes |
| enim eius quod finditur , eodem tempore, ab cadem potentia mo-
| uentur 3 cadem ergoerit ratio motus partis | H, ac partis KG. fi-
| militer eadem et ratio, fiue EF fit horizonti @quidiftans , fue
{ horizoati perpendicwlaris, vel alio modo. accefleclt enim poten
tiam cuncum mouentem eandemefle , clim cxtera cadem rema
neant . eademigitur erit ratio .

Poft hzcconfiderandum eft , que nam fint ea, quz efficiunt, |
vt aliquod facilius moucatur , fiue {cindatur. que quidem duo
funt. i
|

| |
; Primum, quod efficit, vt aliquod facile fcin |
| datur, quod etiam ad effentiam cunei magis per- |
| tinet, eltangulus ad verticem cunei ; quo enim ‘

minor eft angulus,eo facilius mouet, ac [cindit. |

Sint ]
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Sint duo cunciA BC DEF, & angulus

A BC ad verticem minor fit angulo D EF. h A
| dico aliquod facilius moueri , fiue fcindidcu =~ 5 .

nco A BC, quim 3 DEF. diuidantur AC ‘/\ iG

DF bifariam in G H punctis 3 connectan- e

tur, cuivs inclinatio eft G B A : que ve-

1o 4 cunco DEF , fuper planum horizonti

inclinatum mouentur , cuius inclinatio cft

HE D ; & angulus GBA minor ¢ft angulo H ED 5 cdm
CB A minor fit DE F: & cxnona Pappi octaui libri mache
maticarum collectionum , quod mouctur fuper planum A B faci-
lius mouchitur, &3 minore potentia ; quim fuper ED 5 Quod
ergofcinditur 3 cunco A BC facilius , & 3 minore potentia fcin
detur, quim i cunco DEF . fimiliter oftendetur, quo magis an-
gulus ad verticem cunci erit acutus, ed facilius aliquod moueri,
ac fcindi. quod demonftrare oportebat.

turg; BG, & EH . Quoniam cnim partés

cius, quod fcinditur 4 cunco ABC , fu. /

per planum horizonti inclinatum moucn- E<C \r{
P

Poflumus etiam hoc alia ratione oftendere
confiderando cuneum, vt ve&ibus fibi inuicem
aduerfis mouet, ficuti fecundo modo diGtumeft.
hoc autem prius oftendere oportet.

Sit
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riSit vectis A B, cuius fulcimentum
fit B immobile; quod autem mouen- / >

dum cft,fit CDE F rectangulum ita
accommodatum , vt deorfum ex par

te FEmoucrinon pofSit; & punctum  Cri ¥
E fit immobile, & tamquam centrums /7 |1\, %
ita vt punctum D moucatur per cir- LE N2
cumferentiamcirculi D H , cuius cen- I b

trum fit E. & C per circumferentiam \
CL,itavc iuncta CE fit cius femi ¥ 2

diameter. tangat infuper CDEF ve

ctem A B in C, atg; vectis AB moucat pondus CDEF, & po
tentia mouens fit in A , fulcimentum B , & pondus nC . fit |
deinde alius vectis M CN, qui ctiam moucatC D EF, cuius ful |
cimentum immobile fit N3 potentia moucns in M, & pondus ‘
fimiliter in C 3 fitgs CN 2qualisipfi CB , & CM ipfi CAj al
ternatimgq; moueatur pondus CDEF vectibus AB MN. dico
C DEF facilius ab cadem porentia moueri vecte AB ; quim ve |
cte M N. '

Fiat centrum B, & interuallo BC circumferentia defcribatur
CO. fimiliter centro N, interuallo quidem NC, circumferen |
tiadefcribatur CP. Quoniam enim dum vectis A B mouet CD|
EF, punctum vetis C mouctur ﬁ:pcrcircumﬂ:rcmiamC(); ciim |
fit B fulcimencum, & centrum immobile, fimiliter dum vectis |
MN moust CD EF, punctum C mouctur per circumferentiam |
CP; dum igitur vectis A Bmouct CD EF , conaturmouesefua |
ctum C ponderis fuper circumferentiam C O 5 quod quidem effi |
cerenon poteft : quiaC mouetur fiper circumferentiamC L.qua |
rein motuvectis A B fecundiim partem ipfirefpondentem,acmo |
tu ponderis fecundum C facto , contingit repugnantia quedam;
in diuerfas enim partes mouentur . fimiliterdum vectisM N mo |
uet C DEF , conatur mouere C fuper circumferentiam CPjat- |
que ideo in hoc ctiam vtrogs motu fimilis oritur repugnantia.
quoniam autem circumferentia CO propior ¢ft circumferentiz
CL, quam it CP; hoc eft propioreft motui , quem facit pun-
| ctum C ponderissideo minor erit repugnantiainter motum vectis
AB,& |
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! AB,&motum C ponderis , quim inter motum vectis MN , &
i motumeiufdemC. quod etiam patet s fi intelligatur CF hori-
| zonti perpendicularis, tunc enim circumferentia C P magis ten
ditdeorfum, quim CO; & C L tendit futfum. & ideomnor fit re
pugnantiainter vectem A B,&motum C,quim inter veeté M N, &
| motum C.fed vbiminorrepugnantia ibi maior facilitas cergo faci
liusmoucbitur C D EF vecte A B,quim vecte MN./quod demon
ftrare oportebat. 4 ‘

COROLLARIVM.

Ex hoc manifeftum eft , quo'minor eft an:
gulus alinea CF, vel CE; vel CD contentus;
hoceft, quo minor eft angulus B CF; vel BCE,
vel etiam BCD, eo facilius pondus moueri.
quod quidemeodemmodo oftendetur. -

Quod autem propofitum eft , fic demon-
ftrabimus. :

Sintcunei ABC DE
F,& angulus ABC mi-

A
nor fit angulo DEF , & \ (/ \
AB BC DE EF fintin it ' N
ter felexquales. Sintde- {
inde quatuor pondera - E‘A‘—‘\ [_v X ‘l
qualisGH I NO QR ‘ :

rectangula; fintgs LM L~ MX kK X s P 0
kHincadem recta linca:

fimiliter RS PO inrecea linea 5 crunt GK IM parallele, & NP
QS pasallelz . fit IBG pars cuneiintra ponderaGH [ L;& cu
nei pars QEN intra pondera NO QR'; fintqué IBBG QE
| ENinter fe {¢ quales. dico pondera GH [ L faciliusab cadem

Gg poten.

Ex 'ﬁ’d.
iy,
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potentia moueri Cunco; , il
ABC, quim pondera A ToGouy Do NMuoy

NO QR amcoDEF. Neb foann 2ine X [34
Diuidantur A CDF T TR o AT
bifatiagyin T V , iungan g Y4 | |
turg; TB.VE, cruntan.. . 8 {5
guliad T'58 Vorecti.con 5 ' ‘ l

nectatur 1G, quefecet 1~ MX K K .5 P 0
BT inX. Quoniam c-
nim [ B ¢ft 2qualis BG,; & B A zqualis BC; erit 1A ipfi CC
xqualis . quareve Bl adl A, itack BG ad GC. panallclaigitue
e IG iphi AC. ac propterea anguliad X funt rectizfed & an ‘
iXGk XIM funt recti, rectanguium enim eft GM 5 quare i
B zequidiftans eftipfis G k 1M. angulus igitur TBC xqua-
liseftangulo BGK, & TBAipfi BIM aquabis. fimiliterdemon |
ftrabimus angulum V EF aqualem cffe ENP,& VEDzcualen |
EQS. cim autem angulus A BC minor fit angulo DEF; erit |
&apgulus TBC minor VEN . quare & BGk minor ENP.
fimili modoBIM minor EQS. quoniam aytem cuncus ABC
duobus mouct vectibus A B BC, quorum fulcimenta funt in Bj
& pondera inG Iz fimaliter cuncus D E F duobus vectibus mouet |
DE EF, quorum fulcimenta funtin E; & ponderainN Q: per
pracedentem pondera GH IL facilius vectibus AB B C mo-
ucbuntur , quim pondera NO QR vectibus DE EF. ponde-
raergoGH L faciliuscunco ABC mouchuatur , quim ponde-
raNO QRcunco DEF. & quia cadem eft ratio in mouendo, |

| atqsinfcindendo; facilias idcirco aliquod cunco ABC {cindetur |

quim cuneo DEF. fimiliterg; oftendetur; quo minor cft angu |
Jus ad verticem cunci, ¢0 facilius aliquod moucri, vel{cindi.qued |
demonftrare oportebat. I

Pratereaque mouentur cunco D EF, per maiora moucntur

| fpatia; quim ea, quzd cunco ABC.namvt DFficintraQN,

& A C fit intra 1 Gy necelfe eft, ve QN per {patia moucantur
maioras fcilicet voum dextrorfum, alter finiftrorfum , quim 1G;
ciim D Fmaios it A C; dummodo totus cuneus intra ponderain- |

grcdi;lur.AJ
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grediatur. 3 potentia vero facilius cod_cm tempore mouetur a1§~

quod per minus {patium »quim per maius ; dummodo cxterd, qui-
| bus fit motus , fint 2qualia:fi ergo codem (cm{[orc AC DFin
' 1G QN peruenidt, cdm Al €G DQ/EN fintinter fefexqua
les; faalius & potentia moucbuntur G cunco ABC,quim QN
| cunco DEF. quarcfacilius pondera GH I L i potentiamoucbun
! turcunco A BC,quim ponderaN O QR cunco DEF. ﬁmxh‘[cl_‘n
qué oftendetur, quod angulus Jd.vcmccm cunci minoreflet ¢0 fa
cilius poadera moucri, vel fcindis ! '

mouet; hoc et percutitur, ac {Cindit.

Sit cuneus A , quod cinditur B, quod
percutit C; quod quidem, vel ex feipfo,
vel dregente, atq; ipfummouente poten
tia pereutit , atgs mouet, fiquidemex
feipfo , Primdm quo gravius erit, ¢d
maior fiet percufsio . quinctiam , quod
| longior fuerit diftantiainter A C, maior
itidem fiet percufsio.graue enim voum-
quodq; dum mouctur 3 granitatis ma-
gis allumitmotum , quimquiclcens: &
adhuc magis quo longius mouctur,

Secundum, quod efficit , vt-aliquod facilius-;
{Cindatur,eft percufsios quacuncus mouetur , & |
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| wearurs primim quo gravius erit C,

Siverd C ab aliqua mopeatur po
tentia, vt fi per manybrizm D Emo

deinde quo longius erit DE, ¢ ma-
jor fiet percufsio. fi enim ponatur po
tentiamouens in E, erit Cmagis di
ftans 3 centro & ideo citius moucebi
tur. vtin quzftionibus M echanicis
Jat¢ monftrat Ariftoreles; necnon
ex iis , qua in tractatu de libra di-
cta fuere, patere poteft, quo magis
;ondus C1 centro diftat,ed graviosreddi . quodipfum etiam va
Jidiori pellet impulfu virtutg in E potcntion: exiftente.

Hocverd fecundim eft 5 quod efficit, vt hoc inftrumento ma.
gnamoueantur, {cindanturg; pondera . perculsio enim vis eft ua
Iidifsima,vt ex decimanona quaftionii Mechanicarum Ariftorelis
patet. fienim fupra cuncum maximum imponatur onus; tuac cu-
neusnihil feré efficiet, prafertim ictus comparatione . quod fiad
huc ipfi cunco vectem , vel cochleam, vel quoduis alind huiufmo
diaptetur inftrumentum ad cuncum ponderi intimius propelien-
dum, nullius feré momenti pre ictu continget effectus . cuius qui-
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dem rei inditio effe potdl o 0 fuerie
corpus A lapided, ex quo aliquam cius
partem detrahere quifpiam volucrit,pu
td partem anguli Bj tunc malleo ferreo
ab({g; alio inftrumento percuticndoinB,
facil¢ aliquam anguli B partem franget.
quod quidem nullo alio inftrumento
percufsionis munere carente, nifl maxi
ma cim difficultate efficere poterir; fiue
fuerit vectis, fiue cochlea , IP

iue quoduis aliud huiufmodi. quare

pcxfufsio in caufacft,quo magna icindantur pondera. ciim autem
fola percufsio tantam vim habeat, fi ci aliquod adiiciamus inftru
mentum ad mouendum, fcindendumg; accomodatum , admiran

da profectd videbimus. Inftrumentum huiul
modi cuneus eft, in quo duo ("quantum ad ip-

fius formamattinet ) confidcranda occurrunt.

Alterumeft, cuncum ad fulCipiendam, fuftinen

damq; percufsionem aptifsimum effe s alterum

cft quod propter cius inaltera parte fubtilita-

tem facilé intracorporaingreditur, vt manife

fté patet . Cuncus ergo cum percufsionc ipfius

efficit, vt in mouendis,, fcindendifg; ponderis

bus fer€ miracula cernamus.

Ad
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Ad huiufmodi faculeartis inftrumentum, ca!
quoqui: omnia commoc}"c {cfcrri poﬂ'unt', qua
pcrcuﬁionc,ﬁuc impulfu incidunt , diuidunt, |
pcrforant, huiufmodig; aliaobeunt munera . ve|
enfes,gladii, mucrones, fecures, & fimilia. ferra |
quog; ad hoc reducetur ; dentes enim pcrqu
tiunt, cuneiq; inftar exiftunt. |
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APP VS incodem o&atolibro
multa pertractans de cochlea,do
cetquomodo conficienda fit ; &
4 quomodo magna huiulmodi in-
o ftrumento moueantnr pondera;
nec non alia theoremata ad:eius
| cognitionem valde vrilia. Quoniam autem in-
ter catera pollicetur , fe oftendere velle , co-
chleam nihil aliud efle prater aifumptum cu-
| neum percufsionis expertem vecte: motionem
' facientem; hocautem in ipfo defideratur ; pro-
ptereaidipfum oftendere conabimur ; nec non
eiufdem cochlexad ve@em libramq; reductio-
nem: vt ipfius tandem completa habeatur co-
gnitio,

i
|
l ) sic
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IGH cuncus circacylindrum renolutus, cuius vertex fic L. fit de-
inde cylindrus cum ‘circumpoffito cunco 1ta accomodatus, vt abfa;
vlloimpediméto manubrio kF eius axiannexo circumuerti polsit.
fitg; L MN O, quod fcindendumeft; quod ctiam ex parte M N
fit immobile ; vt in iis , qua fcinduntur, fieri folet : & fit vertex
I'intraR S. circumuertatar k F,& pcmcnizt.ad k P;dumautem kF
circumuentitur, circumuertitur ctiam totus cylindrus DE, & cu-
neus [ GH : quare dum K Ferit in k I/, vertex Inon exit amplius
intraR S, fed cuncipars alia, ve TV : fed T V maior eft, quim
RS; femper enim pars cunei, qua magis i vertice diftar , maior
eftea,quaipficft propinouior: vtiigitur TV fitintraR'S, opor-
tet, vt R cedat, moucaturgs verfus X, & § verfus Z, vt faciunt
ca,que fcinduntur . totum ergo LMNO fcindetur. fimiliter
qué demonftrabimus, dum manubrium k P eritin k Q, tunc GH
efleintra R'S: & ve GH (it intraR S, necefle eft, ve R fit in X,
&S in Z ;itave XZ fie 2qualis GH; emperg; 1. MNO amplius
{cindetur., ficigitur patetydum k F circumuertitur,femper R moue
ri verfus X,atq; Sverfus Z : & R femper fuper1 TG moueri, S au

tcT fuper IVH, hoceft fuper latera cunci circacylindrum circum
voluti. .

. Sit cuncus A BC, qui circacylindrum D E circumuoluatur:itgs |

PR O-




299

DE COCHL EA 121
PROPOSIO:I.

Cuneushocmodocirca cylindrurii accommo-
datus, nihil eftaliud; nificochleaduas habenshe

licesin vnic o pun&oinuicem coniunctas:

Sitcuncus ABC:& AB -

ipfi BC xqualis . dividatur i ]

AC bifariamin D, iunga ¢ TN b

turgs B Djerit BD ipli AC A LM
perpendicularis 3 & A D = l il
1ph DC xqualis , triangu- 3 D ‘_E:-‘P
lumg; A B D triangulo C |-orer |

B D zquale. fiant deinde c ol\ﬁx
triangula rectangulaEF G = —1

HI k non folum inter fe, T — \

o

verdm ctiam verigs ADB
&C DB zqualia. fitg; cy
lindrus L MN O, cuius perimeter fit equalis verigs FG 'k T. & |
L MN O fit parallclogrammum per axem. fiarg; MP xqualis

FE; &PNaqualis HI . ponaturgs HI in NP, circumuolua- |
| turgs triangulum H 1 k circa cylindrum; & fecundiim kH helix |
defcribatur NQP , vt Pappus quogs docet in octauolibro propo
fitione vigefima quarta. fimiliter ponatur EF in MP, circum-
uoluatura; triangulum EFG circa cylindrum 3 deferibaturg; per
EG helixPRM. cimirags PM PN fint xquales EF HIerie
MN =zqualisipli AC, & cimhelices PRM PQN fint zquales
lineisEG H k 5 helices igituripfis AB BC aquales crunt. cu-
neus ergo A BC totus circumuolutuserit circa cylindrum LMNO.

e

Hh inci-
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incidantur deinde helices, -
vtdocet Pappus fecundim __J
i hti:txdincm curfei; &ho¢ gt G——Hp
{ modo cuncus vna cum cy AL M
lindro nihil aliud erit , — l R {
' quim cochleaduas habens 3{\4__, D | —=p
helices PR M P QN cir o 1 R SR
) o«- —Jar

éa cylindrum £ N'invnico

C
puincro P inbicem ' conwa’ ¥ L
ctas.quod demonftrare o- : |

! portebat.

COROLLARIV-M.

Hinc manifeftum eflepoteft, quomodo heli-
cesinipfacochleadefcribi pofsint.

Quomodo autem pondera fuper helices co-|

chlez moueantur, oftendamus.

Sit (" velutiprius) cuncus IGH circa cylindrum DE reuolutus,
cuius vertex fitl . apteturg; cylindrus ita, vt liberé vna cum fuo |
axecircumuertatur. {intg; duo pondera MN cuiufcung; figurz I
voluerimus , itatamen aptata, vt moucri non pofsint , nifi fuper |

rectam I
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iuxtacunei verticem | CircumuertaturKF, & perueniatad k P:
| dum autem k F ¢ritink P, tunc TV eritintra pondera MN; fi-
cutfupradiximus. Migitur verfus L moucbitur, & N verfus O.
fimiliteroftendetur, dum k P eritin KQ, tunc G H effeintra pon-
deraM N; & M eritin X, &NinZ; itave X Z fit aqualis GH .
| quaredum k F circumuertitur, femper pondus N mouctur verfus
O, & fuper helicem IR $5 M verd fuper aliam helicem .

Similiterficochlea plures habeat ‘ha-
! lices, vt in fecunda figura , pondus A,
dum cochlea circumuertitur,femper fu-
per helices BC D EFG moucbitur;
dummodo pondus A aptetur it2 vt mo-
uerinon pofsit, nifi fuper rectam HI ipfi
cylindro 2quidiftantem . codem enim
modo , quo {uper primam mouectur heli
¢em , moucturetiam fupra fecundam,
& tertiam, & cxtera. quorcung; enim
fuerint helices, nihil aliud funt ,quim
latus cunei circaidem cylindrum iterum
atqs iterum circumuolutum. & fiue co-
chlea fucric horizonti perpendicularis,
fiuc horizonti zquidiftans , vel aliomo-
docollocara,, nihil refert : femper caim
cadem erit ratio. 5 X

! rectamlineam L O, qua axi cylindri ficzquidiftans. fintgs MN

Hh 2 Si
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Siverd (vtin tertia figura ) fupra cochleam imponatur aliquod,
vt B, quod quidem tylum vocant, itaaccommodatum, vt inferio
ri parte helices habeat concauas ipfi cochlez appofité admodum
congruentes; perfpicuumifatisefle poterit, ipfum B , dum coclhea
circumuertitur, fuper helices cochlez eo prorius modo moueri;
quo pondus iuxta primam figurd moucbatur:dummodo tyfum ap-
tetur , vt docet Pappus in octauo libro ; ita feilicet vt tantin an-
t¢, retroué axi cylindri zquidiftans moucatur .

Etfiloco tyli,quod helices habet concauas in parte inferiori, con
ftitwatur vt in quarta figura, cylindrus concauus ve D, & in cius

concaua fuperficie delcribantur helices , incidanturgs ita, vt apté

cim
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<dm cochlea congruant (eodem enim modo delcribentur helices
in fuperficie concaua cylindri, ficuti fit in conuexa ) fi deinde co-
chlcain fuis polis firmetur , filicet in fuo axe, circumuertaturg; 3
r:(ct D ad motum circumuerfionis cochler quemmadmodum ty
um moueri. necnon fi DinE F firmetas, itave immobilis ma
neat, dum circumuertitur cochlea 5 fuper helices cylindd D , ad
motum fux circumuerfionis dextrorfum:, vel fintftrorfum factes
tiim inaateriorem, tim in pofteriorem partem moucbitur . cylin-
drusautem D hoc modo accomodatus vulgo mater, fiue cochlex
feminanuncupatur.

Si autem cochlex ( vtin quintafigurd ) tympanum C dentibus
obliquis deatatumapponatur,vedocct Pappus 1 eodem octauoli-
bro ; vel etiam rectis; ita tamenconftructis, vt facile cum cochlea
conueniant : fimiliter manifeftum cft ad motum cochlez circumuer
ti ctiam tympanumC. codemq; modotympant dentes fuper he
lices cochlex moueri. & hec dicitur cochlea infinita , quia & co
chlea, & tympanum dum circumuertuntur ,femper codem modo
{efc habent.

Hzc
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Hacdiximus, ve manifeftom fit cochleam in mouendo pondere
cunci muncre abfgs perculsionefungi. llud enim remouet d loco,
vbi erar; c(ucmadmodum cuncus remouct ea,que mouet,acfcindit.
omniacnim hze & cochlea mouentur, ficuti pondus A in {ecun-
dafigura,&M in prima.

Quoniam autem duplici ratione mouentem cuncum confiderari |
pofle oﬂcndimus,vidcricct vtmouet vectibus , velve eft planum |
horizonti inclinatum, dupliciter quog; cochleam confiderabimus;

& primdm vt vectibus mouet, vtin prima figura circumuertatur
k F, & perueniat in K P; tunc, ficut dictumcft , T V erit intrapone
; deraM N. &fient confideramus vectes in cunco , codem quog;
| modo eos confiderare poffumus in cochleahoc pacto. erit fcilicet
| TV H vectis,cuius fulcimentum L& pondus in V.fimiliter I T G ve
| ctis, cuius fulcimentum I, & pondus in T. potentiz verd mo-
ventes GH effe deberent; fed ficuti in cunco potentia mouens
eft percufsio, quie mouct cuneum; idcirco crit, ubi potentia mo-
| uet cochleam fcilicet in P manubrio k P. cochlea enim fine per-
| cufsione mouztur . Hac autem confideratio propter vectes intle-
f xos impropriaforfitan efle videbitur ; Quocircafiid, quod moue
| tur A cochlea, fupra planum horizonti inclinatum moueri intelli
] gaur; erit quidem huiufmodi confideratio ¢ cdim ipfiquog; cunco
conueniat ) figurz ipfius cochlex magis conformis.
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P-R.OPOS 1T 10 IS

Si fueritcochlea A B helices habens xquales
CDEFG . Dico has nihil aliud efle prater pla
num horizonti inclinatum circa cylindrum re-
uolutum.

B

} l 3 :
_____\( A/
e e — L %

M

Sit cochlea AB horizonti perpendicularis duas habens helices
CDEFG. exponatar HI zquilis GC, que bifuriam diui-
daturin kzerunt Hk k1 non folum inter fe fe, verim ctiam
| ipfis G E ECaquales , & ipliHI ad rectos angulos: ducatur L13
& per L I intelligatur planum hbrizon(i:rjuidiﬂms; fiegs LT du
plapctimcuocylindri AB, que bifariam juidatur in M 3 crunt
IM M L cylindri perimetro aquales. connectatur H L,&dpun
cto M ducatur M NipfiHI 2:quidiftans,coniungaturgs KN - quo
niam enim fimilia funt inter fe {c triangula HIL NML , cum Ex 4 fextis

2 NMfic
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1O,
G2

!\
NN

_‘ Nt
b7 W

NM fitzquidiftansHT; erit LTad TH ,ve LM ad MN : &
permutando veILad LM jitaH I ad NM. fed I L duplacft ipfius
L M;jergo&HI duplacrit MN. fedeft etiam duplaipfius k I,
quare kI N M interfe zquales crunt. & quoniam anguliad M I
fuat recti; erit k M parallelogrammum rectangulum , & k Naqua
liserit IM. quare KN perimetro cylindri A B 2qualiserit. pona
turitags HI in GC,erit H kin G E.circumuoluatur deinde trian
gulumH kN circa cylindrum A B, deferibet HNhelicen GFE;
cim NK perimetro cylindrifitequalis; & punctum N erit in E;
& MN inCE. &quiaM L 2qualis eft perimetro cylindri ; cir-
cumuoluatur rurfus triangulum N M L circa cylindrum A B, NL
defcribet helicen EDC. quare tota LH duas defcribet helices
CDEFG. patet igitur has helices cochlex nihil aliud effe, ni-
fi planum horizonti inclinatum cuivs inclinatio eft angulus HL I
circacylindrum circumuolutum , fupra quod pondus mouctur.

quod demonfirare oportebat.

X— -

Quomodo autem hocad libram reducatur mnnifeltum cft ex
nona octaui libri ciufdem Pappi.

Poltquim




307

| DE CIOCHLEA 125
l Poftquam vidimus quomodo pondera huiufmodi moucantur

inftrumento ; nunc confiderandum eft, quenany fint ca, qua cffi
| ciunt, vt pondera facilé moucantur : hacautemduo funt.

Primim quidem, quod-efficit, vt facile pons |
dusmoueatur, quod ctiam ad eflentiam cochlea
magis pertinere videtur ; eft helix’circa ‘co-|
chleam. vt fi circa datam cochleam AB dux
fint helicesinzquales CD A EFG, fitg; ACmi
nor E G. Dico idem pondus facilius fuper heli
cen CDA moueri, quam fuperEFG.

Compleatur cuncus
A D C HLhoceltde-
{cribatur helix CHI
zqualis CD A,& ver-
tex cunei fit C. fimili
ter compleatur cuncus
GEFEKL , cuius ver-
tex E. exponatur de-
indcrecta linea MN,
| que fit ipli ACzqua-
{ lis,cui ad rectos angu
| los ducatur N P,qua it
| axqualss perimetro cy-
{ lindri AB : & conne-

ctaturP M ; erit PM, -
| perea,que dictafunt,
ipfi CD A zqualis.
! roducatur deinde M
{ &ino, fiatg; ON -
| qualis M N, coniunga

l; turg; O P;erit OP M cuncus cunco ADCHI zqualis. fimili- 1 Huine.

| Ii terg;

1 Huine)
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terq; exponatur cu-
n:xqs S T Qqualis cu
ncoGFEkLserin TR
ipfi PII:IMi & perime-
tro cylindri aqualis; &
Q lc{y :cqualaitsq‘(l;ﬂli .
&im autem' GE ma-
iorfit ACserit &RQ ©
maior MN. _fecetur
RQ inV;fiatqg; RV
iph MN @qualis, &
coniungarur I'V; erit
triangulum TV R tri- .
anguloM PNzquale: *
duz enim TR RV
duabus PN N M funt
xquales , & anguli,
quos continent , funt
@quales , nempe recti; :
angulus igitur RTV '
angulo N PM =xqualiserit. quarcangulus M PN minoreft angu-
lo QTR ; & horum dupli, angulus {cilicet M P O minorangulo
QTS. quoniam autem cuncus, qui angulum ad verticemmino
rem habet , facilius mouet ,acfcindit , quiam qui habet maiorem;
cuncus ergo M P Ofacilius moucbit, quim QT'S. facilinsigitur
pondusd cunco A D CHI mouebitur, quim i cunco GFE k L.
pondus ergo fuper helicen C D A facilius mouebitur, quim fuper
EFG. codemg; modo oftendetur, qud minor erit A C, ¢d faci-
lius pondus mougri. quod demonttrareoportebat.

ALITER.
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ALITER.

Sit data cochlea A B duashabens helices zquales CDEF G; fit
deinde alius cylindrus «8 ipfi AB 2qualis,in quo fummatur OPip |
iCG aqualis; diuidaturg; OP in trespartes aquales OR RT ‘
T P,& tresdelcribantur helices OQRSTVPserit vaaquag; OR RT ‘
T P minorC E, & E G : tertiaenim pars minor cft dimidia. dico |
idem pondus facilius fuper helices O QR S TV P moueri,quim fu
perCDEFG. exponatur HIL triangulum orthogonium, itavt
| HI fit ipfi CG xqualis, &I L duplo petimetri cylindri A B zqua
| lis, 8¢ per L I intelligatar planum horizonti xquiftans ; eric HL

zqualisC D EF G ; & H L1 inclinationis angulus erit. exponatur
| fimiliter XY Z triangulum orthogonium, itave X Zipk OPfitz-
| qualis,que etiam zqualis erit CG, &H 15 fitgs ZY cylindri pe-

Ex 3 bue
e

| rimetrotripla, erit XY 2quais OQRSTVP. dividatur Z Y in

31 % tres
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tres partes xquales iny deritvniqueqs Z » yot AY perimetro cy
lindri«p :tqualis.n}ua: etid perimetro cylindri A Baquales crunt; & |
perconfequensiplis I M, & M L.connectatur Xof . & quoniam

duz HI IL duzbus XZ Z & funtzquales,& angulus HIL re-
cruszqualis eft anguloX Z & recto; erit triangulum HIL trian-
guloX Z & 2quale; & angulus HLI angulo X & Z 2qualis ; &
X ipfi HL zqualis. fed quoniamangulus X 4Z maior eftangu
lo X Y Z;erit angulus H L Iangulo X Y Z maior.ac propterea planii |
HL magis horizonti inclinat,quim X Y.quareidé podus & minore

potentia fuper planii X Y,quim fuper planiiH L moucbitur; vt faci |
{ 1é elicitur exeadé nona Pappi.clim auté helices OQR STVP nihul |
| aliud fint,quim plant XY horizonti inclinatd in angulo X Y Z cir

cacylindrumes circumuolutum 3 & helices C DEF G nihil funt |
aliud, quim planum H L horizonti inclinatum in angulo H L I cir |
cacylindrum A B circumuolutum; facilius ergo pondus fuper he- l

lices l
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lices OQR STV P moucbitur, quimfuperhelices CDEFG.
Siautem O P diuidatur in quatuor partes equales, defcribantur-

qué circax quatuor helices;adhuc facilius pondus mouchitur fu-
| perhas quatuor , quimfuper tres OQRS TV P. & quo plures
| erunt helices , €0 facilius pondus moucbitur. quod demonftrare
| oportebat.
t Tempus verd huius motus facilé patet s helices enimCDEFG
funt aquales HL 5 helices verdo OQRSTVP funt @quales
XY: {edXY maioreft HL; ideofiatY « ipfiHL xqualis: fiigi £r182ri-
tur duo pondera fuper lineas LH Y X moucantur , & veloci- | ™*
tates motuum fint 2quales, citius pertranfibit quod mouetur faper
L H,quimquod fuper Y X mouctur.in codem enim tempore erunt
in H«. quare tempus cius, quod mouetur {uper helices OQRS
TV P, maius crit co,quod ¢ft menfuracius, quod mouetur fuper C
DE F G.& quo plures erunt helices, e6 maiuserit tempus . cdmau |
temdatzxfint linee HI X Z, &1 L. Z Y:datz enimfunt cochlex AB |

{ DE COCHLEAI 127
s
l

ep&anpuliadl Z rectidatseric HL data. fimiliter & XY data £%48 pri
) o ] i
crix.qmrc&'harumptoponioda(acrit. temporum igitur propor 3 passrm
tio corum, qua fupcrhclices moucnturdatacrit. | Exfexta
| promi foan- |
| wisde Mone
‘ teregode

T b 4 | trimguli
Alterum, quod efficit, vt pondera facile mo- g

ueantur, funt fcytale, aut manubria, quibus co-
' chleacircumuertiur .
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Sit cochléa habens helices ABCD, qua etiam fcytalas ha-
beat EF GH foraminibus cochlez impofitas . fit infra helices
cylindrus MN, inquo non fint incilz helices ; & circacylindrum
funis circumuoluatur trahens pondus O, quodad morum feytala
rwmEF GH moucatur, ac ficrgatzinftrumento traheretur.du
catur (" perea qu prius dicta funt de axe in peritrochio ) L k fey
talz zqualis, axig; cylindri perpendicularis, cumas fecans inl:
patet quo longiorfit L I, & qudbrevior fit I k, pondus Ofacilius
moueri. eftautem animaduertendum , quod dum cochlea mouct
pondus,fimente concipiatur , qudd locotrahendi pondus O fune,
pondus fuper helices A BC D moucat; pondus quogs ink, quod
fit R, fuper helices etiam facilius moucbit.eft enim LKvect is,cuius
fulcimentum eft I: cdim circa axem cochlea circumuertatur; po-
tentia mouens in L ; & pondusin k. facilius enim mouctur pon
dusvecte L k, quim fine vecte 5 quia LI femper maior cftl k.

Intelii-
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Intelligatur itag; manente cochlea pondus R moueri 3 potentia
inLvecteL k ﬁ;Pcr helicen Ck : vel quodidem eft, ficut ctiam
fupradiximus, f popdus R apteturita, vt moucri on pofsit, ni
fi {uper rectam P Q axi cylindri zquidiftantem; circumuertaturgs
cothled, potentia exiftente in L; mouchitur pondus R fuper he-
licen C D codem miodo , ac fid vecte L k mioueretur . idem enim
eft,fiuc pondus manente cochlea fuper hielicen moueatur; fiuc he
lix circumuertatur , ita vt pondus fuper ipfam moueatur. cdm
ab cadem potentia in L moucatur. fimiliter oftendetur, quo lon
gior fit LT, adhuc pondus facilius femper moueri.d minori cnim
potentia moucretur . quod crat propofitum .

Tempus quogs huits motus manifeftum cft,qud enim longior
cft LT, ¢d tempus maiuscrit: dummodo potentiz motuum fint
in velocitatezquales; ficuti dictum cft de axein peritrochio.

COROLLARIVM.

Ex his manifeftumeft. quo plures funtheli-
ces ; & qud longiores funt {cytale, fiue manu-
bria, pondus ipfum facilius quidem, tardiusau
tem moueri.

Virtus deniq; mouentis , atq; in {cytaliscon-
ftitucz potentiz , hinc manifefta fiet.

Ex 1 buing
de yelle

313




314
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Sitdatum A centum ; fit planum horizonti inclinatumCD in
angulo D CE. inucniatur ex eadem nona Pappi quantavi pondus
A fuper C D mouetur; que fit decem. exponatur cochlea LM
helices habens GH I K&c. in angulo EC D; per ca, que dicta
funt, potentiadecem pondus A fuper helices GH 1 k mouchit. fi
autem haccochlea volumus pondus A mouere , & potentia mo-
uens fit veduo. ducatur NP axi cochlex perpendicularis , axem
fecans inOj; fiatq; PO ad O N,vt voum ad quings,hoc eftduoad
decem. Quoniamenim poteatiamouens pondus A in P, ideft
fuper helices eft vedecem , cyipotentix refiftit, & xqualis cft po
tentia in N vt duo; eft enim NP vectis , cuius fulcimentum cft
O. potentiaergovt duo inN pondus A fuper helices cochlez
mouebit. efficiantur igitur fcytale , fiuc manubria, quae vig; ad N

perucniant
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| perueniantsmanifeftum eft,potentiam vt duo in his pondus cen-

DE COCHLEA! 129

tum cochlea L M mouere.

Si igitur it cochlea QR helices habensinangulo DCE, & cir-
caipfam fitcius mater S, qua i pependerit centum, adiiciatur ST
manubrium quoddam, fiue fcytala; itave T in eadem proportio-
ne diftetab axe cylindri, ve N OP; patet potentiam vt duoin T
moucre S fuper helices cochlez. nihil enimaliud eft S, nifi pon-
dus fuperhelices cochlez motum. fimiliter (i S fic immobilis,cir-
cumuertaturg; cochlea manubrio, fiue feytala QX in eadem pro-
portione confecta ; fueritg; cochlea centum pondo (¢ quod qui-
dem , velex feipfa, vel cam pondere V' cochler appento, vel cum
pondere Y cochlez fuper impofito centum pependerit ) manife-
ftum cft potentiam vt duo in X mouere cochleam QR {uperhe
lices intra matricem cochlez incifas . atg; ita in aliis,quz cochlez
inftrumento mouentur; proportionem potentiz ad pondus inue-
niemus,

COROLLARIVM.
Exhoc mahifcﬁum eft; quomod’b datum pon
dusadata potentia cochleamoueatur.

315




316

DE COCHLEA

Mlud quogs Prre'rca hocloco obferuandum occurrity qud pla-
res erunt matricis cochlex hielices,¢d minus in pondere mouen-
do cochleam pati. fi enimmatrix vnicam duntaxat helicen pofle
derit,tunc pondus vt centrum d fola cochlex {uftinebitur helice;
fi_vero plures , in plures quague , ac totidem cochlex, gxcli.
deiandddsgtatitas’ dilfrbperar; vili quatuorcontineat Kelices,
tunc quatuor vicifsimeochiexhdlites yswerfo ponderh filfipcudo
incumbent ; fiquidem vnaquaqué quartam totius ponderis portio-
nem fufteatabic. quod fiadhuc plures contineat helices, ponderis
2:09; totius in plures , arqueideo minores portiones fict diftri-

t10.
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Oftenfum eft igitur pondus a cochleamoueri
tamquam 2 cunco percufsionis experte: loco e-
nim percufsionis mouet ve&e,hoc elt fcytala, fi-
ue manubrio. i

His demonttratis liquet, quomodo datii pon-
dus 2 data potentia moueripofsic. quod fi vedle
hoc affequi volumus; poffumus &gato vecteda
tum pondus datapotentiamouere.quod quidem
in nullis ex aliis fieri poch abfolute contingit:fue
fit cochlea,fiue axisin peritrochio,fiuetrochlea.
non enim datis trochleis,, neq; dato axe in peri-
trochio,neq; data cochlea, datum pondusa data
potentiamoueri poteft,clim potentiain his fem-

| per fitdeterminata:fiigitur potétia, qua pondus

moucre debeat,hac minor fitdata,nunquampon
dus mouebit.pofflumus tamendato axe,& tympa-
no abfg; {cytalis datum pondus data potétiamo-
uere ; ciim fcytalas conftruere pofsimus,ita vt fe-
midiameter tympani dati vna cum longitudine
fcytalead axis femidiametrum data habeat pro-
portioneth. quod idem cochlez contingerepo
teft, fcilicet datum pondus data cochleafinema

| nubrio, vel fcytala,data potentia mouere. co-

gnitaenim potentia , qua pondus fuper helices
moueat, poffumus manubrium, fiuefcytalamita

Kk 2 conftru-
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| conftruere, vt data potentia in {cytala candem |
| vim haheat, quam potentiapondus fuper helices
' mouens.cumautem hocdatis trochleis nullo mo
; do fieri ﬁofsit.datum tamen pondus: datapoten:
' tia trochleis infinitis modis mouere poflumus.
| datum verd pondus data potentia cunei inftru-
- mento mouere,hoc minime fieri pofie clarum ef
fe videtur 5 nonenim datapotentia datum pon-
dusfuper planumhorizonti inclinatum mouere |
poteft ,necl;)datum pondusadata potentia moue
bitur vectibus fibi inuicéaduerfis,qlemmadmo- |
dumincunco infunt; chimin ve@ibus cunei pro- |
pria,veraq; vectis proportio feruari non pofsic:
vedium enim fulcimenta non' funt immobilia;,
clm totus cuneus moueatur.

Poterit deinde quis ftruere machinas, atq; eas
expluribus componere; veex trochleis , & fuc-
culis, vel ergatis , pluribufue dentatis tympanis,
uel quocung; aliomodo;& ex ijs, qua diximus;fa
cile inter po.ndus, & potentiam proportionem
inuenire.

FINIS:
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