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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 IT 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
Pigafettal®.

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 Euclid, 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 Axe 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

5Guidobaldo 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.?!
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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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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
(techné, 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
Sfulcimentum, 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

ﬁ%ﬂx ‘

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 moventis ...potentiae and of the
moved weight moti ponderis; and that we reduce such use of
the instrument to the lever.32

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 (aze 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
axibus), 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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5] V AE res ( AMPLISSIM’PRIN-
| CE PS ) que ad conciliandas homi
N nibus facultates,vtilitas nempe, &

J nobilitas,plurimim valereconfue
=<l uerunt.ille adexornandam mecha
nicam facultatem,& eam pra om-
nibus alijs appetibilem reddendam confpiraffe
mihi videntur:nam fi nobilitatem ( quod plerig;
modo faciunt) ortu ipfo metimur, occurrethinc
Geometria, illinc vero Phifica; quorumgemina
to complexunobiliffima artiumprodit mechani-
ca.fienimnobilitatem magis,tiim ftrate materice,
tum argumentorum neceffitati (quod Ariftote-
lesfateturaliquandd) relatamvolumus,omnium
proculdubio nobiliffimam’ perfpiciemus . qua

s 2 qui-
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uidem non folum geometriam(vtPappustefta
tur) abfoluit, & petficit; verim etiam & phifica-
rum rerum imperium habet : quandoquidem
quodcunq; Fabris, Archite@is,Baiulis; A gricolis;
Nautis,& quam plurimisalijs(repu gnantibus na-
turz legibus) opitulatur; id omne mechanicum
eftimperium. quippe quod aduerfus naturam
vel ciufdem gmulara leges exercet ; fumma id
certe admiratione dignum ; verifimum tamen,
& a quocunque liberaliter admiffum , qui pri-
usab Ariftotele didicerit ; omnia -mechanica,
tam problemata, thm theoremata ad rotundam
machinam reduci, atq; ideo illo niti principio,
n6 minus {enfui,quam rationi noto.Rotunda ma
china eft mouentiflima,& quomaior, ed mouen-
tior. Verum huic nobilitati adnexa eft fummare
rum ad vitam pertinéntitim vtilicas, qua propte-
reaomnes alias adiuerfisartibus propagatas an-
tecellit;quod aliz facultates poft mundi genefim
longa temporis intercapedine {uos explicarunt
vius;ifta verd & inipfis mundiprimordijsita fuit
hominibusneceffaria,vtea fublara Sol de mun-
dofublatus videretur.. nam quacung; neceffita-
te Adw vita degeretur ; & quamuis etiam cafis
contedis firamine,& angutftis tugurijs, ac gurgu-
ftijs ccli defenderetiniurias;fic& incorporis ve
flitu, licetipfe nihilaliud fpeQaret,nifi veimbres,

vt




vt niues, vtventos, vtSolem , vtfrigus arceret;

uodcunque tamen id fuit, omne mechanicum
E;it. neq; tamen huic facultati contingit, quod
ventis folet ; qui ctim vade oriuntur , ibi vehe-
mentiffimi fint, ad longinqua tamen fra&i,de-
bilitatique perueniunt:fed quod magnis flumini-
bus crebriufaccidit,que cimin ipfo ortu parua
fint , perpetud tamen auéta, eo ampliori ferun
tur alueo , quo 2 fontibus fuis longius recefle-
runt. Nam& temporispro greiTu mechanicafa
cultas fub iugo @quum arationis laborem di-
fpenfare, atque aratrumagris circumagere cx-
pit. deinceps bigis , & quadrigis docuit comea
tus , merces, onera quzlibet vehere ; € finibus
noftrif ad finitimos populos exportare, & exil
lis contraimportare ad nos. praterea cumiam
res non tantlim neceffitate, verlim etiam orna-
tu , & commoditate metirentur , mechanice
fuicfubtilitatis, quod nauigia remo impellere-
mus; quod gubernaculo exiguo in extremapup
pi collocatoingentes triremium moles inflecte-
remus;quod vaius fepe manu pro multis fabro-
rum manibus modd pondera lapidum; & tra-
biumFabris, & Architeéis fubleuarémus ; mo-
do tollenonis {pecie aquas ¢ puteis olitoribuse-
xhauriremus. hincetiameliquidorum prelis vi
na;olea, viguenta exprefla; & quicquidliquo-

ris
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rishabent , perfoluere domino compulfa. hinc
magnas arborii, & marmorum moles duobus in
contrarias partes diftrahétibus vectibus diremp-
fimus; hinc militiz in aggeribus extruendis, in
conferendamanu;, in opugnando, propugnan-
dog; loca infinitz fere redundarunt vrilitates ;
hinc demum Lignatores,Lapicide, Marmorarij
Vinitores , Olearij; Vnguentari),Ferrarij, Auri
fices, Metallici, Chirurgi, Tonfores,Piftores,Sar
tores,omnesdeniq; opifices beneficiarij, tot,tan
tag; vite humanz fuppeditarunt commoda.Eant
nuncnoui logodedali quidam mechanicorum
contemptores, perfricent frontem , fi quam ha-
bent; &ignobilitatem, atque inutilitatem falfo
criminari definant : quod {i & adhuc id minime
velint, eos qualo in infcitia fua relinquamus:

Ariftotelemque potius philofophorum cory-
phxum imitemur , cuius mechaniciamoris ardo
rem acutiflima ille mechanicz queftiones pofte
ris traditz fatis declarant : qua quidem laude
Platonem magnifice {uperauit ; qui (vt teftatur
Plutarcus) Architam; & Eudoxum mechanice
vtilitatem impenfius, colentes ab inftituto deter
ruit ;; quod nobiliffimamphilofophorumpoflef-
{fioneminvulgus indicarent, ac publicarent; &
velut arcana philofophiz myfteria proderent .
resfane meo quidem iudicio profus vituperan-

da,




da, nififorte velimus tam nobilis difctplinz con
templationem quidem ociofam laudare;fruGtum
vero, & vium, artifg; finemimprobare . fedpra
omnibus mathemaricis vnus Archimedes ore
laudandus eftpleniore,quem voluit Deusin me;
chanicis velut ideam fingularem efle ; quam om,
nes carum ftudioft ad imitandum fibi propone-
rent.is enim Ceeleftem globum exiguo admo-
dum, fragiliqu‘e vitreo orbe conclufum ita efin-
xit,{imulatis aftris viuum naturz opus , aciura
poli motibus certis adeo prazfeferentibus ; VE
@mula nature manus tale de fe encomium fit
promerita: {ic manus naturam , vt naturama-
num ipfa immitata putetur. is polifpa(’tu manu
leua , & fola, quinquies millenum modiorum
pondusattraxit. nauem in ficcum licus eductam,
ac grauius oneratam f{olus machinis fuis ad fe
perinde pertraxit , ac {1 in mari remis, velifue
impulfa moueretur, qua & poftea inlitore(quod
omnes Siciliz viresnon potuerunt ) in mare de-
duxit. ab ifto etiam ea extiterunt bellica tot-
menta , quibus Syracufe aduerfus Marcellum
ita defenfe funt , vt paffim eorum machinator
Briareus, & centimanus a Romanis appellarc-
tur. demum hac arte confifus-ed proceflit au-
daciz , vt eam vocem naturz legibus adeo re-
pugnantem protulerit. Da mihi, vbi fiftam, ter

ramgq,
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ramg; mouebo . quod tamen non modo nos
veQe tantbm fieri potuiile in prefenti libro doce
mus; veriim etiam , & omnis antiquitas ( quod
multis fortaffe mirabile videbitur ) id penitus
credidiffe mihi videtur ; qua Neptuno tri-
dentem tanquamve&em attribuit ; cuius ope
terrz concuffor vbigs nuncupatur a poetis. ad
quod etiam afpiciens celeberrimus nofter poeta
Neptunum inducit ifta machinafyrtes, quo ma-
gisapparerent Troianis, fubleuantem.

» Leuatipfe tridenti

» & vaftas apérit fyrtes.

Mechanici praterea fuerunt Heron,Ctefibius-
& Pappus,qui licet ad mechanica apicem, perin-
deatq; Archimedes, eue@ifortaffe minime fint;
mechanicam tamen facultatem egregie percal-
luerunt; talefq; fuerunt, & prafertim Pappus, vt
eum me ducem fequentem nemo (vtopinor) cul

pauerit. quod & propterealibentius feci,quod
ne latum quidem vnguem ab Archimedeis prin-
cipijs Pappus recedat.ego enimin hac praefertim
facultate Archimedis veftigijsherere femper vo
lui:& licet eius lucubrationes ad mechanica per-

tinen-
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tinentes multisab hinc annis:paffim foleant do-
&is defiderari: eruditiffimus tamen libellus de -
queponderantibus pra manibus hominii adhuc
verfatur ,in quo tanquam incopiofiflima pcenu
omnia fere mechanicadogmata repofitamihi vi-
dentur;quem fant libellum,{i ztatisnoftre mathe
matici fibi magisfamiliaremadhibuiffent;eeperif
fentfane {entétias multas,quas modd ipfifirmas,
& ratas efle docent ; fubtilifime , atque verif-
fime conuulfas , & labefadatas: fed hoc vi-
derint ipfi. ego enim ad Pappum:redéo, qui
ad vium mathematicarum vberiorem ;emulu-
mentorumque acceffiones amplificandas peni-
tus conuerfus , dequinque principibus machi-
nis, Ve&e nempe, Trochlea, Axein peri-
trochio , Cuneo , & Cochlea , multa egre-
gie philofophatus eft;demonttrauitque quicquid
in machinis | aut cogitari- perite , - aut acute
definiri , aut certo ftatui: poteft , id omnequin-
que illis infinita vi praditis machinis referen=
dum effe . atque vtinam iniuria temporis ni:
hil & tanti viri fcriptis abrafiffet: nec enimtam
denfa infcitiz caligo vniuerfum: prope terras
rum orbem obtexiflet , neque tantamechani
cee faculeatis effet ignoratio confecuta:; vema-
thematicarum proceres exiftimarentur/illi; qui

modo - ineptifiima quadam! diftin@tione ;- difi

oo culta-
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ftrationibus geometricis , vel fine vero motu

ftinGione(vt leuius cumllis agam)nihilaliud mi-

cultates nonnullas , nec illas tamen fatis ar:
duas , & obfcuras & medio tollunt . reperiun.
tur enim aliqui 5 nofh'aq; xtate emunétze naris
mathematici , qui mechanicam , tim mathe-
matice feorfum , tim phifice confiderari pof-
fe affirmant ; ac fi aliquando , velfine demon

res mechanicz confiderari poffint: qua fane di-

hi comminifci videntur , quam vt dum {e,tam
phificos , ‘tiim mathematicos proferant, vtra-
que ( quod aiunt ) fella excludantur . neque
enim amplius mechanica, fi 4 machinis abftra
hatur, & feiungatur , mechanica poteft appel
lari . Emicuit tameninter iftas tenebras (quam-
uis alij quoque nonnulli fuerint preclariffimi)
Solisinftar Federicus Commandinus, qui multis
do&iffimis elucubrationibus amiflum mathema
ticarum patrimonium non modo reftaurauit,
veruim etiam audtitis, & locupletits effecit .

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

uixif-

e




uixifle viderentur . & eccerepente ttenebris(ve
confidimus) ac vinculis:corporis inlucem , li-
bertatemque productus mathematicas- alienif-
fimo tempore optimo;, & preftantiffimo patre
orbatas,nos veroita confternatos reliquit; vt e-
ius: defiderium vix:longo; fermone ' mitigare
poffe videamur . -IHle tamen perpetud in alia-
rum . mathematicarum explicationemverﬁtns,
mechanicam facultatem , aut penitus pratet-
mifit, aut modict attigit . Qxapropter'inhoc
ftudium ardentitis ego incumbere capi, necme
vnquam ‘per omne mathematum genus vagan

tem ea folicitudo deferuit ; ecquid ex vno|

quoque decerpi , :ac delibari pofiit; quo ad me
chanicam expoliendam, & exornandam acco-
modatior effe 'poﬂém .~ Nunc vero clim:mihi
videar , non'ea quidem omnia , quz ad mecha
nicam pertinent, perfecifle ; fed eo vig; tamen
progreflus, vtijs, qui ex Pappo, ex Vitruuio,
& ex alijs didicerint, quid fit Vectis, quid Tros
chlea;  quid Axis in peritrochio yquid €uneus ;
quid Cochlea ;quomodog; vt pondera moueri
pofiitit;aptari debeant; adhuc tamen'acciden:
tia permulta , quainter potentiam, &pondus
vectis virtuteillis-infunt inftrunfentis, perdifce-
re cupiant, opis aliquid adferre:poffimy puraui
tempus ian ’poﬁu_la}ré?, vt prodircm;;&"naiiatae

| T
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in hoc generc operz fpecimenaliquod darem:
Vertim quo. facilius totius operis fubftructio
ad faftigium fuumperduceretur, nonnulla quo-
qué delibra fuerunt pertractanda , & 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 auctoritatis ) &
alij; qui-hanc rem fibi difcutiendam propofue
runt . opus fane arduum, & forfan viribus no-
ftris impar aggrefsifumus;in- eo tamen digni,ve
noftros.conatus , & induftriam ad praclaraten
dentem: bonorum omnium perpetuus applau-
fus, approbatioq; comitetur; quodad fludium |
tam illuftre , tam magpificum , tam laudabile {
contulimus quicquid habuimus virium . quod
fant qualecung; fic, tibi celeberrime PRINCEPS
nuncupandum cenfuimus ; cuius fane confilij,
atq; infticuti 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, veram & ad fanguinem , &
vitamquog; pro tua dignitate propendendam
paratifimos efle debere . Praterea illud non
parui-quog; ponderis accedit , quoda pueri- |
tia’ literatum omnium ; fed pracipuc mathe- \

matica;_




maticarum defiderio ita fueris incenfus , vt ni-
fi illis adeptis vitam tibi acerbam , atq; infua-
uem ftatueres . proinde in earum fludio infi-
xus primam etatis partem in illis percipiendis
exegifti, exmque {zpius vere principe dignam
vocem protulifti , te propterea mathematicis
prafertim dele@ari , quod ifte maxime ex do-
meftico illo , & vmbratili vite genere in Solem
( quod dicitur ) & puluerem prodire pofsint:cu
ius fane 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, egregia multa fa
cinoraproficere maturafti . Tu enim cum iam
4 fan@iflimo Pontifice Pio V faluberrimz Prin-
cipum Chriftianorum coniun&ionis fundamen-
ta ia&a effent, alacer admodum ad debellan-
dos Chrifti hoftes profectus, folidiffimam,ac ve-
riflimam gloriam tibi comparafti. Tu quoties de
{fumma rerum deliberatum eft , eas {ententias
dixifti , qua fummam prudentiam cum fumma
animi excelfitate coniun&am indicarent. ommit-
taminterim plerag; alia illis temporibus egre-
gie , viriliterque a te gefta, ne tibiipfiea,qua
omnibus funt manifefta , palim facere videar :

qux
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qua clim omnia magna,, & preclara fint; mul-
to tamen a te maiora , & praclara expecant
adhuc homines. Valeinterim praeftantiffimum
orbis decus’, & fi quando aliquid otij nadtus
fueris has meas vigiliolas afpicere ne dedi-
gneris.
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DEFINITIONES.

729 ENTR VM grauitatis vniufcu-

4 iufg; corporiseft punc’lq_r}.lliglj{od—
dam intra pofitum’.a quo l gra-

! ueappenfum mente concipiatur,

5 dum fertur,quiefcit;& feruateau},
~ quam in principio habebat pofi-
tionem :neq; inipfalatione circumuertitur.

Hanc centri grauitatis definitionem Pappus Alexandrinus in
octauo Mathematicarum collectionum libro tradidit . Federicus
verd Commandinus inlibro de centro grauitatis {olidorum idem
centrum defcribendo 1ta explicauit .

Centrum grauitatis vniufcuiufqs folidae figu-
re eft punctum illud intra poﬁtum, circa quod
vndig; partes @qualium momentorum confi-
| func. fienim per tale centrum ducatur planum
| figuramn ‘quomodocung; fecans femper in‘par-
tesequeponderantes ipfam dividet.

A COM-

59




60

COMMVNES NOTIONES.
i I

Si ab zqueponderantibus zqueponderantia au-
feranwur,reliqua @queponderabunt.

II

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

ITI

Quz eidem2queponderant, inter fe @que funt
grauia ;

SVPPOSITIONES.
I

Vnius corporis vaum tantim eft centrum gra-
uitatis. '

IT

Vnius corporis centrum grauitatis femper in
codem eft fitu refpectu fui corporis.

ITI

Secundiim grauitatis centrum pondera deor-
fum feruncur. ;




DE LIBRA

DE LIBRA._

N TEQV AM delibrafermo ha
beatur,vtres clarior elucefcat, fit
libra A B re@a linea; CD vero

ANl trutina, qua fecundum commu-
' nem  confuetudinem horizonti

femper eft perpendicularis . pun-

&um autem C immobile, circa quod vertitur li-

bra ,centrum librz »
vocetur . itidemque X D
(quamuis tamen im- A & B
proprie) fiue {upra,
fiue infra libram fue %
rit conftitutum.C A
ver0,&CB,tum di ¥
ftantize , tum libre 4 bt
brachia nuncupen- =up\oig
tur . & {1 dcentroli-
D

bre fupra, vel infra

libram conftituto ipfi AB perpendicularisduca-
tur,haec perpendiculum vocetur, qua libram AB
{ubftinebit; & quocunque modo meucatur libra,
ipfifemper perpendicularis exiftet.

A 2 LEM-
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8. Tertii.

DE LIBRA

LEMM A.

Sit linea A B horizonti pe‘rpendic{llaris,& dia
metro AB circulus defcribatur AEB D, cuius
centrum C . Dico punétum B infimum effe lo-
cum ciréumferentie cicculi AEB D; punctum
verd A fublimiorem; & qualibet puncta, vt DE
zqualiter & punto A diftantia’ 2qualiter efle
déorfum ; que verd propius funtiphi Acis , que
magisdiftant,fublimioraefle.

Producatur A B vig; ad mundi' cen-
trum,quodfit F3 deinde in circuli circum-
ferentia quoduis accipiatur pun@um G5 ‘D
connectanturq; FG FD FE . Quoniamy ./
n. B F minima eft omnium , qua i puncto
F ad circumferentiam A E B D ducun-
turserit B Fipfa F G minor.quare punctum
Bpropius erit puncto F >quim G. hacqgs
ratione oftendetur punctum B quouis alio
puncto circumferentiz circuli AED. B
mundi centro propius effe. erit igitur pun-
ctum B circumferentiz circuli A E B D
infimus locus. Deinde quoniam A F per
centrum ducta maior eft ipfa G F; erit
punctum A non folitipfo G, verum etiam
quouis alio puncto circumferentiz circuli
A EBD fublimius.Praterea quoniam D F
F E funt zquales ; puncta D E @qualiter
mundicentro diftabunt. & cum DF maior fit F G erit pun-
ctum D ipfi A propiuspuncto G fublimius. quz omniademon-
ftrare oportebat.

Q

*




DE LIBR A 3

PROPOSITIO 1.

Si Pondus in eius centro grauitatisa rectafu-
ftineatur linea, nunquam manebit, nificadem i
neahorizonti fuerit perpendicularis.

Sit pondus A, cuius centrum gra’
uitatis B, quod a linca CB fufti-
neatur. Dico pondus nunquam
permanfurum, nifi C B horizonti-”
perpendicularis exiftat . {it pun-
ctum C immobile , quod vt pon
dus fuftingatur, necéffeeft. & cum
punctumC {it immobile, fi pon-
dus A ' motebitur, punctum B cir
culi circumferentiam defcribet ,
cuius femidiameter crit C B . qua
re centro C, fpatio vero BC, cir-
culus defcribatur BED E . fitgs
primum B C horizonti perpendicularis , quz vfg; ad ID produca-
tur 3atq; punctumC fitinfra punctum B. Quoniam enim pondus
A {ecundum grauitatis centrum- B deorfum mouetur; punctum
B deorfiim in centrum mundi , qud naturaliter tendit , per re-
ctam lineam B D mouebitur : totum ergo pondus A eius cen-
tro grauitatis B fuper rectam lincam B C_grauefcet. cum au.
tem poudus 4 linca C B fuftineatur , linea C B totum fufti-

' nebit pondus A ;.fuper quam deorfam moueri non poteft, cum
- T

abipfa prohibeatur : per definitionem igitur centri grauitatis pun
ctum B, pondulgs A in hoc fitu manebunt. & quamquam B quo-,
cung; alio puncto circulifit fublimius ; ab hoctamen {itu deorfum
per circuli circumferentiam nequaquam mouebitur. non enimver-
fus Fmagis,quim verfus Einclinabitur,cumex vtrag; parte 2qua-
lis fit defcenfus 5 neg; pondus A inynam magis,quami inal{crar_n
partem propenfionem habeat: quod non accidit in. quouis alio
puncto circumferentiz circuli ¢ prater D ) fit ponderis eiufdem

centrum

Supp. 3.

buius.
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DE LIBRA

centrum grauitatis, vt inF; cumex
puncto F verfus D {ic defcenfus’, at
verd verfus B afcenfus . quare pun-
ctumF deorfum moucbitur. & quo
niam per rectamlineamin centrum
i e i g, o
puncto Cimmobili proj tcn;line—a?n
C F prohibeatur; deorfum tamen
ﬁﬁi%m poftulat , femper
mouebityr.& cum infimus locusfit
D, percircumferentid F D moucbi
tur, donecinI) perueniat, inquo
fitu malxill_k,p@iﬂ(rclggwbile exi _
ftet.tum quiadeorfum amplius 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 lineaF C in DC,
{imulg horizonti perpendicularis. pondus ergo nunquam mane
bit,donec linea CF horizonti perpendicularis non exiftat. quod
oftendere oportebat.

Exhoc elici poteft, pondus quocung; modo
in dato pun&o fuftineatur , nunquam manere; ni
fiquando acentro grauitatis ponderis ad id pun
&um dua linea horizonti fit perpendicularis.

Vt iifdem pofitis, fuftineatur
pondus i lineis CG C H. Dico
fi ducta B C horizonti fit perpen-
dicularis, pondus A manere.fi verd
ducta CF non fit horizonti per-
pendicularis, punctum F deorfum
vigsad D moueti’; in quo fitu pon-
dusmanebit,ductags C Dhorizon
tiperpendicularisexiftet . qua om-
nia eadem ratione oftendentur.




DE LIBRA 4

~  PROPOSITIO IL

Libra horizonti zquidiftans , cuius centrum
fitfupralibram, zqualiain extremitatibus,equa
literq; a perpendiculo diftantia habens pondera,
fiab eiulinodi moueatur fitu , in eundem rurfus
relicta, redibit; ibig; manebit.

Sit libra A Brecta li-
nea horizonti “zquidi- (®
ftans , cuius centrum C
fic fupral ibram;itqs CD c
perpendicul , quod ho- A
rizonti perpendiculare @_._C-i.l.a__._@

erntzatg; diftantia DA fit s
diftantiz D B @qualis;

fintq; in A Bpondera 2- (’w 3

qualia, quort grauitatis i
centrafintin A B pactis.

Mouecatur A B libra ab

hoc fitu,putd in EF, deinde relinquatur. dicolibram EF in A B ho
rizonti zquidiftantem redire,ibiqs manere. Quoniam autem pun
ctum Ceft immobile,dum libra mouetur , punctum D circuli cir-
Cumferentiam defcribet , cuius femidiameter erit CD . quare cen-
tro C, fpatio vero CD, circulus defcribatur DGH. le
enim C D ipfilibraz femper eft perpcndicularis,dumlibra eritin

EF, lineaC D erit in CG,itave CG fit ipfi E Fﬁrp_@-
ris. Cimauem AB bifariam 3 puncto D diuidatur, & pondera

in AB fint zqualia; erit magnitudinis exipfis A Bg_()rEB()_ﬁpg cen
trum grauitatis in medio,hoceft in D.& quddolibravnd cum pon
deribus eritin EF ; erit magnitudinis ex vtrifgs E F compolit cen
trum grauitatis G. & quoniam C G horizonti E)j}/;f’c_?cr cnd!-
| cularissmagnitudo ex poaderibus E F compofita in hoc fitu mi-
nim¢ perfiftet,{cd deorfum feclidiim eius centrum grauitatis G per
circumferentiam G D moucbitur; dopec CG horizonti fiat per-

L
\
X

pendi-

4. primi Ar
chimedis de
«queponde-
rantibus .

1. Huins+
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DE LIBRA

pcndicular.ié cilicet do-
necC G in CDredeat.
Quandoautem CG erit
in C D, lineaEF, cum-
ipfiCG femperad rectos.
Aitangulos,eritin AB; in
quofituquog; manebit.li
braergo EFin A B hori
zonti zquidiftitem redi
bit, ibig; manebit. quod
demontftrare oportebat.

PROPOSITIO

Librahorizonti2quidiftans xqualiain extre-
mitatibus , xqualiterq; a perpendiculo diftan-
tiahabenspondera, centro infernt collocato,in
hoc fitu manebit. i verd inde mouearur, deor-
fum reli@a, fecundim partem decliviorem mo-

uebitur.

Sit libra A B recta li-
nea horizonti @quidi-
ftans , cuius centrum C
{itinfra libram ; perpen-
diculumgs fit C D, quod
horizontiperpendiculare
erit; & diftantia A D fic
diftantiz D B zqualis ;
fintq; in A B pondera
@qualia, quorum grauita-
tiscentra fint in punctis

AB. Dico primim libram A B in hoc fitu manere. Quoniam
enim A B bifariam diuiditur 3 puncto D, & pondera in AB funt |

®qualia; erit punctum D centrum grauitatis magnitudinis ex'{




DE LIBRA 5

vtrifgs A B ponderibus compofitz. & CD libramfuftinens ho-
rizonti eft perpendicularis , libra ergo ABin hoc fitu ' manebit.
moueatur autem libra A B abhocfitu, putd inE F,deinde relinqua
wr. dico libram EF ex parte F moueri. Quoniam igitur : C.D:
ipfilibrz femper eft perpendicularis, dum libra erit'm EF ; erit
CD in CG ipfi EF perpendicularis . & punctum G magnitudi-
nisex EF compofita centrum grauitatiserit; quod dum moue-
tur,circuli circumferentiam defcribet D GH, cutus femidiameter
CD, & centrum C. Quoniam autem C G horizonti non eftper-
pendicularis, magnitudoexE F ponderibus compofitain hoc fi-
tu minimé manebic; fed fecunddimeius granitatis centrum G deor
fumper circumferentiam GH moucbitur . libraergo EF ex par
teF deorfum moucbitur, quod demonttrare oportebat.

P:R' O P.O S 110 - 11LL

Libra horizonti zquidiftans @qualia in ex-
tremitatibus , qualiterq; 4 centro in ipfa libra
collocato, diftantia habens pondera; fiueinde
moueatur, fiue minus; vbicung; reli tamanebit.

Sitlibra rectalinea A :
Bhorizonti zquidiftans, b)
cuius centrum C in ca« >
demfitlinea A B; diftan

tiavero C A fit diftantiz 1

CBzqualis: {intq; pon- Q c @
derain A Bzqualia,quo-

rumcentra grauitatisfint © \ ‘

in puntis A B. Moucatur ; @
libra, vtin D E, ibiqué

relinquatur. Dico primiim libram D E non moueri, in coquéfitu
manere. Quoniam enim pondera A B funt zqualia; eritmagni-
tudir}ls exvtrog; pondere, videlicet A,8 B compofitz centrum
gravitatisC. quare idem punumC, & centrum libr,& centrit
grauitatis totius ponderis erit. Quoniam autem centrum librz

4 Primi
Archim.de
aquep.
1.Huius.

B C, dum
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DE LIBRA

Tordanus

ribus.
Hyeroni-
mus Carda
s de fub-
tilitate.
Nicolaus|
Tartalea
de quafitis,
ac imuentio
mibus.

de Ponde-|

C, dumlibra AB vnd) = o —
cum ponderibus in D E D,
mouetir 5 immobile re« i

manet , CENtIIM quogs Lo | .
‘grauitatisyquod cﬁ_La'e m \C\ 193 @
'C, non_ moucbitur. nec* \aind c

igitur libra' D E mouebi "+ : ]

tur -, per definitionem ¢ cesins

centri gravitatis , cum in @

ipfo fufpendatur.. Idip-

fum quogs ‘contingic libra in'AB horizonti zquidiftante , vel in
quocungs alio fitu exiftente. Manebit ergolibra , vbi relinque-
tur. quod'demonﬁrarcoportcbat.

Cumverdiniis, que dictafunt, grauitatis tanttum magnitudi
num, qua in extremitatibus librz pofitz funt zquales, abfg; li-
brz gravitate confiderauerimus; quoniam tamen adhuc librz bra-
chia f'unfaeéirﬁlié , idcirco idem libra,eins grauitate- confiderata,
vni cumponderibus ; velfine ponderibus epeniet . idem-enim cen
trun grauitatis fine ponderibus libra tantim gravitatis centrum
erit. Similiter {i ponderain libre extremitatibus appendantur, vt
fieri folet, idem cueniet; dummodo ex fuipenfionum punctis ad
centra grauitatum ponderum ductz linez (" quocung; modo mo-
ueatur libra JTi protrahantur, in centrum mundi concurrant. vbi

enim pondera hoc modo funt appenfa, ibi grauefcunt, acfiin iif-
dem punctis centra grauitatum haberent . praterea, qua {fequun-
tur, codem prorfus modo confiderare poterimus. -

Quoniam autem huic determinationi vltima multad nonnullis
aliter fentientibus dicta officere videntur 5:idcirco inhac parteali-
quantulum immorari oportcbit; & pro viribus , non {olum pro-
priam fententiam , fed Archimedemipfum, quiin haceademeffe
{ententia’videtur, defendere conabor.

~ \

IideT___]




DE LIBRA A

Tifdem pofitis , duca-
tr ECG ipli A B, &
horizonti perpcndicula-
ris; &centro C, fpatio-
que CA, circulus defcri
batur A D FBEG. erunt

@

'-‘

puncta ADBE m circu
li circumferentia; cum li-
brz brachia fint 2qualia.
& quoniam in vnam con
ucniunt {ententiam, affe-
rentes {cilicet libram DE
neq; in FG moueri , ne-
que i’ DE manere,fed i A B horizonti 2quidiftantem rediré.
hanc eorum featentiam” nullo modo ‘confiftere poffe oftendam.
Non'enimy; fed fiquod aiunt, euenerit, vel ideoerit, quiapondus
D'pondere E grauius fuerit’; vel fi pondera funt ®qualia, diftantiz;;
quibus funt pofita,non erunt zquales, hoceftCD ipfi CE nonerit’
aqualis, fed maior - Quod autem pondera in DE fint 2qualia,&
diftantiaC D fit 2qualis diftantize CE+hxc ex fuppofitione pa-
tent Sed quoniam dicunt ‘pondusin D ineo fitu pondere in E
grauiuseflcin altero it deorfums dum ponderafunt in DE, pun-

ctumC non eritamplius centrum grauitgt_is ,nam non maaent , {1

: it S o
ex Cfufpendantur; {cd erit infinea €D, ex tertia primi Archi-

medis de zqueponderantibus.non autemerit inlineaC E, cum pon |-

dus D granius [it pondere E . fitigitur in H, in quo fi fufpendan-
tuf 5 manebunt . Quoniamautem centram grauitatis ponderum
in A Biconnzxorume(t punctum Cs ponderum vero.in D E eft
punctum H: dum igirurpondcra A B mouenturin DE, centrum

rauitatisC verfus D mouebitur, &ad D propius accedet 5 quod
gﬁw fsibilc:cum ponderacandem inter fe fe feruent diftantiam,
Vaiafeuiu(gs enim corporis centrum grauitatis in codem femper

elt firurefpectu fwi corporis. & quamquam punctum C {ic duo-
rumvcorporam AT centrum grauitatis , quia tamen interfefeitad
libra connexa funt, v femper eodem modo {e e habeant ; Ideo
punctum€:1ba eorumn crit centrum grauitatis;, ac {i; vnatantum

hak B 2 effet

e

2. Sup.
baius,
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Ex 4. primi|
Archim de.
Aequep,

Ex 3.primi
Archim.de
Aequep.

1. Suppofs
huius.

Tartalea

Jexta propo|
| fitione oltal

“‘l{é thad

| Eeft grauius, Si autem

eflct magnitudo. libra
enim vna cum ponderi-
bus vaum tantum conti
nuum efficit, cuius cen-
trum graaitatis erit fem-
perin medio, nonigitur
pondusinD ponderein

dicerent centrum graui-
tatisnon in lineca C D,
fed in CE efle deberes
idem euenicet abfurdum,
Amplius fi pondus D
deorfum mouebitur,pondus E furfum moucbit.pondus igitur gra-
uius, quim fit E, in codemmetfitu ponderi D 2queponderabit, &
grauia inequalia 2quali diftantia pofita xqueponderabunt . Adii-
ciaturergoponderi E aliquod graué , ita vt ipfi D contraponde-
ret, fi ex C fulpendantur: fed cam fupra oftenfim fit punctum C
centrum effe grauitatis 2qualium ponderumin DE; fi igitur pon-
dus Egrauius fuerit pondere D, erit centrum grauitatis ‘in linea
CE. fitgs hoccentrumK . at per definitionem centri grauitatis, fi
pondera fulpendantur ex K ; manebunt.. ergo fi fulpendanturex
C, non manebunt,quod eft contra hypotefim :fed pondus Edeor
fum mouebitur. quodfi. ex ' C quoque fifpenfa zqueponderarents
vnius magnitudinis duo effentcentra grauitatis 5 quod eft impofsi
bile.Nongitur pondus inE grauius eo,quod eft in D,ipfiD @que-
ponderabit,cum ex puncto C fiat fufpenfio. Ponderaergoin DE
2qualia ex corum grauitatis centro C fufpenfa,z2queponderabunt,
mancbuntque. quod demontftrare fuerat propofitum,

Huicautem poftremo igconuenieati occurruat dicentes; im-
pofsibile elleaddere ipfi E pondus adeo minimum , quinadhucfi
exCfufpendantur,pondus E femper deorfum verfus € moucatur.
quod nos fieri poffe fuppofuimus,atque fieri pofle credebamus . ex-
ceffumenimponderis D fupra pondus E, cum quantitatis ratio-
nem habeatjnon {olum minimum effe, verum in infinicum diuidi
poffcimmaginabamur,quod quidem ipfi, non folum minimum,

G
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P E LI.LBRA. 7

fed ne minimum quidem effe , cum reperiri non pofsic, hoc me-
do demonftrare nituntur. : 3 eleld]
Exponantur eadem.
a punctifqué DE hori-
zontiperpédicularesdu
citur DHEK; atgs alius
fit circulus LD M, cu-
iuscentri N,quiFDG
in puncto D contingat,
ipfiqs FDG fit 2qualis:
erit NC rectalinca. &
quontamangulusKEC
angulo HDN eft zqua
lis,angulusqs CE Gan-
gulo N-DM eft etiam: D¢ BIGIATY
aqualis 5 cind femidiametris, equalibusqs circumferentiis conti-

neatar; eritreliquus mixtuiqué angulus KE G reliquo mixtoqué

H DM zqualis. 8&quia fupponunt, quo minor eft angulus linca
horizontiperpendiculari , 8¢ circumferentia contentus, ed pondus
in co fitu gravius effe.. vt quo minor eft angulus HD, 8¢ citcumfe
rentiaD G contentusangulo K E G; haceft anguloH D M itafe
cunduin hanc proportionem pondusin D grauws efle ponderein
E. Proportio autern anguliM D H ad angulum HD'G minor eft
qualibet proportione,quz fit intermaiorem , & minorem quanti
tatem : ergo proportioponderum DE omnium proportionummi
nima erit.immo negs erit feré proportio , cum fit: omnium pro
portionuin minima . quod autem propertio MDHad HDG fit
omnium filinima,ex hac necefsitate ofténdunt 3 quia;M. D H exce
dit HD Gangulo cumilineoM DGsqui quidem angulus omnium
angulorum rectilineorum minimus exiftit: ergo cuminonipofsit da

fiangulus minor MiID. G, efit propoitio MD HadHD G omnid |

proportionam minimas qua ratio inutilis valde videtur effe; quia
quamgquamangulus M:D G fit omnibus recrilineis angulisminor,
nonidcirco fequitur,abloluté,fimplicitergs omniumelle angulor
minimum:nam ducatur 3 puacto Dlinea DO ipfiN Cperpendicu
laris,hzc vtralq; tanget circumferentiass LDM FD G in puncto

Y D- quia

Ex 13.ter-
Hii

29. Primi,

Ex 18.Ter

tii .
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8, Quinti.

WA G2

Ex 11.ter
tin.
Ex18.ter
tiis

$ DE LIBRA
D.quia ‘erd circumfe - oo . 9 bi

rentiz funt zquales,eric.
angulus MD O mixtus
angulo O DG mixto
zqualis; alter crgo an
gulus,vt O D Gminor
erit M DG, hoceft mi
nor minimo. angulus
deinde O GH minor
eritangulo M D H;qua
re O D Had angulum
H DG minorem habe
bit proportioné, quim "
M D H adeundem H DG . dabitur ergo quoqué proportio mi-
nor minima , quam in infinitum adhuc minorem ita’ oftende-
mus.: ‘Deferibatur ciréulas D R, cuius centrum E, & femidiame-
ter B D', continget circumttrentia D R circumferentiam DG in
puncto D; lindamqué D O in puncto D3 quare minor erit angu-
lus RD Gratigulo ODG - fimiliter 8 angulus R D'H angulo
ODHUnfinorem igiturproportionemhabebit R DHad H D G,
quim' OD Hoad H DG Accipiatur deinde inter E C vecun-
| que punctumP ,ex quoin diftantia P D:alia defcribatur circum-
| ferentia D @, que circumferentiam DR ; circumferentiamque
{ DG inpuacto 1) continget's & angulus Q D Himinor erit
| angulo RDH? ergo Q D Had H DG thinorem habebic propor
| tionena}qnam RD' Had HDG. codemque prorfus-modo, fi
| inter PIC aliud accipiatu punctum , & inter hoc & C aliud, &fic
| deincéps, infinite defcribentar circumferentiz inter D (O, & cir
| cumferentiam D G 3 exquibusproportionenvin infinitum femper
minoreny nueniems:. atqueideo proportionem ponderis in D
| adipondus inEnon adeo minorem effe fequitur; quincadinfini
| vum ipléifemper minorem reperiti pofsit- & quia angulus M1 G
dvinfinitim dividi poteft s exveflus quoque grauitatis D {upra E

dividiad infinitum poterity

ratn

'.'.';3').1‘. : aig Sed '




‘, DBl L1B RIA 8

E Scdncqucpr@:tcrcundum 3p srond e
| eft, ipfos in demonftratio-
! neangulum K EG maiorem
' efleangulo HD G,tanquam
| notum ‘accepifle . quod eft
' quidem verum, i DHEK
inter fe fe fint @quidiftan. ¥
tes . Quoniam autem (" Vt
ipli quoque fupponunt Jli-
nez D H EK in centrum
mundi conueniunt ; linez
D H EK =zquidiftantes nun
quam erunt,& angulus KEG
angulo HD G-non {olumi :
maiorf erit , fed minor.. vt
exempli gratia, producatur,
F Gvique ad centrum mun.
di, quod {it S 5 connectan- : srtiifs
turqué D S ES. oftenden- - 7 simfiol
dum eft angulum SEGimi

norem effeanguloSD G- du 7 ; :
catur'd puncto E linea E T circulum: D.G EF contingens, abeo
demqué puncto ipfi DS xquidiftans ducatur EV . Quoniam igi
tur E V. DS inter fe fe funt xquidiltantes:ﬁmilitcr ET DOaqui
diftantes: ericangulus VE T angulo S DO xqualis. & angulus
TEG anguloODM eft zqualis’; cum 2 lineis contingentibus,

(%]

| VEG angulo SD M aqualis erit . -Auferatur ab angulo SBM
5 angulus curuilineus M, D G3ab angulo autem VE_Gangplus au-
' feratur VES ; & angulus V. E . rectilineus maioreft curuilineo
'MD G 3 erit reliquus angulus S E Gminor angulo D G.

 Quare exipforum {uppofitionibus non folum pondus in. D gra-

uius exit ponderein E 5 verim:& conucr(o , pondus in Edpfo D |

gmuius exiftet . ub

| circumferentiifqué zqualibus: contineatur : totus €rgo angulus,
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Cardanus
primo de

Subtiitate.
Ex15.ter
tii.

Cardanus.

Cardanus.
Tordanus

ne 4.
Tartalea

nes .

| quidiftans . deinde quo propius eft ipfi A , quouis alio remotiori
| grauiuseffe. Vtpondus in A grauius effc’, quim in D; &in D,

| brachio furfum deorfumgs moto . Quia( inquiunt ) pofitatrutina

propofitio |

propofitio- |

¢ DE  LIBR A

Rationes tamen af
ferunt , quibus demon
ftrare nituntur, libram
DE in AB horizon-
ti zquidiftantem ¢x
necefsitate redire.Pri-
mim quidem often-
dunt , idem pondus / ;
grauius efle in A, A i G
quimin aliofitu,quem b} / £
@qualitatis fitum no-
minant , cum linea ‘M
AB fit horizonti -

quim in L. fimiliter in A grauius, quamin N3 & iaN grauius,
A . - .
quimin M. Vnum tantdm confiderando pondus in altero libre

in CF, pondus in A longiuseft i trutina, quimin D: &inD
longws , quimin L. ductis enimD O LP ipfi C F perpendicula-
ribus , linea A C maior eft,quim DO, & DO ipfa LP. quod
idem euenit in punctis N M. deinde ex quo loco ( aiunt ) pon
(_!us velocius mouetur, ibi grauius eftsvelociusautemex A quim
ab alio fitu mouetur 3 ergo in A grauius eft. {imili modo, quo
propius-eft ipfi A , velocius quoque mouetur ; ergo in D gra-
uius erit,quim;in L, Alteradeinde caufa,quam ex rectiori,& obli
quiori motudeducunt;, eft; qud pondus in arcubus zqualibus re-
ctius defcendit , grauius effe videtur; cumpondus liberum , atg;
| folutum Auaptéinatura recté moueatur ; fed in A rectius defcen
dit; ergoin A grauins erit. hocg; oftendunt accipiendo arcum
A-N arcti LD zqualem 5 3 punctifqs N L linex FG ( quam
 etiam'directionis vocant ) zquidiftantes ducantur NR L Q, quze
| lineas AB'DO fecent in QR ;8 2 puncto N ipfi FG perpen
 dicularis ducator NT. recteq; demonftrant L Q ipfi P O zqua
lem cffe, 8 N R ipfi CT; lineamg; N R ipfa LQ maiorem effe.

iQuoniam autem defcenfus ponderisex A vig; ad N per circum-

¥

ferentiam i




DE LIBR A 9
ferentiam A N maiorem portionem line F G pertranfit (" quod
ipfivocant capere de directo ) quimdefcenfus ex L in D percir
cumferentiam L D 5 climdefcenfus A N lineam CT pertranfeat,
defcenfus vero L D lineam P O; & C T maioreft P O rectior erit
defcenfus AN, quim defcenfus LD. grauius ergo erit pondus
in A, quim in L , & in quouis alio fitu. eodemgs; prorfus
modooftendunt , quo propius eft ipfi A, grauius efle .

Vt fint circumferentiz LD D A inter{efe zquales,8& 2 puncto
DipfiA B perpendicularis ducatur DR ; erit DR ipfi CO zqua
lis.lineam deinde DR ipfa LQ maioremefle demonftrant. di-
cuntg; defcenfum D A magis capere de directo defcenfu LD, ma
ior enim cft Jinca CO, quim O P: quare pondus grauius erit
in D, quim in L. quod ipfum euenit in punctis N M. Suppo-
fitionem itaq; ,qua libram DE in A B redire demonftrant , vt
notam,manifeftamgs proferunt. Nempé Secundiim fitum pon

dus grauius effe, quantoin codem fituminus obliquus cft defcen |

fus. huiufq; reditus caufam eam effe dicunt; Quoniam{cilicet
defcenfus ponderis in D rectior eft delcenfu ponderisin E, clim
minus capiat de directo pondus in E defcendendo, quam pon
dus in D fimiliter defcendendo. Vt fi arcus EV fit ipfi D A
zqualis , ducanturgs VH ET ipi FG perpendiculares 3 maior
erit DR, quim TH. quare per fuppofitionem pondus in D ra
tione fitus grauius erit pondere in E, pondus ergo inD, ciimfit
grauius, deorfum mouebitur; pondus verd in E furfum,donecli
bra DE in A B redeat. ¢

Alterahuius quog; reditus ratio eft, ciim trutina fupra libram
cft in CF; linea CG eft meta. & quoniam angulus GC D ma
ior eft angulo GCE , & maior i meta angulus grauius reddic
pondus ; trutina igitur fuperius exiftente> grauius erit pondus in
D, quim in E. idcirco D in A, & E in B redibit.

His itag; rationibus conanturoftenderelibram DE inAB re
dire; quz meo quidem iuditio facile {olui poffunt.

C Primiim

34 Primi.

Tordanus
Juppofitio-
e 4.

 Tordanus

| propofitio
ne 3.
Tartalea
propofitio

nes.

Cardants «
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DE LEIBRA

Primum itaq; quan
tum attinet ad ratio-
nes pondus inA gra
uius efle , quam in a-

lio fitu oftendentes,

quas ex longiori , & .

propinquiori diftitiad 2 i3
lineaF G, & ex velo- \ /
ciori , & rectiori mo 5 TN
tu dpuncto A dedu- ' \/;//E_/’

cunt; primimquidem
non demonftrant, cur
pondus ex A velocius
moueatur , quim cx alio fitu. nec quia CA eft D O maiot>
8 D O ipla L P,propterea fequitur tanquam ex veracaufa,pon
dus in A grauius effe, quim in D 5 & in D, quam in L. negs
enim intellectus quiefcit, nifi alia huius oftendatur caufa; cim po
tius fignum , quam vera caufa effe videatur. id ipfum quogs al-
teri rationi contintingit, quam ex rectiori & obliquiori motu de:
ducunt. Preterea quecungs ex velociori ; & rectiori motu per-
fuadent poridus in A grauius cfle,, quim in D; non ideo de:
monftrant pondus in A , guatenus eft in A |, grauius efle pon
dere in D, quatenus eft in D fed quatenus a punctis DA rece
dit . Idcirco antequimviterius progrediar , oftendam primim
pondus, qud propius eft ipfis FG , minus grauitare; tum qua-
tenus in eo fitu , in quo reperitur, manet : tum quatenus ab co
recedit . fimulg; falfum cffe, pondus in A grauius effc, quim in
alio fitu.

=1 Vi

Producatur
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Producatur FG viq; ad mundicen; rinies Lovp ,iis
trum,quod fit S . & 4 punctorSicirous oy i BEe 10
lum AFBG contingens ducaturinieq;’ #
enm linea 3 puncto S circulum icons: -
tingere poteft in A ;5 hanyducta:AsS; 4
triangulum AC S duos haberet angu o}
los rectos, nempé SAC ACS; quodiog
eft impofsibile . neq; fupra punctun Az
in circumferentia A F continget 5 cir:
culum enim fecaret . tanget igitur in- "o
fra, fitq; S O. connectantur deinde: D1, 3+ § «
SL, qua circumferentiam A OQOGiin ~r i

A :"Y___'
-

18 Tentii. |

e

punctis KH fecent. & Ck CH -con i - ; ti
iungantur.Et quoniam pondus,quanto. il iz
propius cft ipfi F, magis quoque inmd- 17, 1
titur centros vt.pondusianagisWr-~ PO e i
fionis puncto C innitityr tanquam: [k 2
centro 3 hoc eft in D magis. fupra li-’ i t

neam C D gravitat,quim fi effetin A

fupralineam CA ; & adhucmagisian - - T e
L fupralineam CL ; Nam iclim:tres S0y titn
anguli cuiufcangs trianguli duobus ret OBHED > ES153
ctis fint zquales , & trianguli DCk, 2quicruris angtlus DCk:
minor fit angulo L CH zquicruris - trianguli L C H: £ erunt reli= :'
qui ad bafim fcilicete D k- € k D. fimmul fumpti: reliquis CLH, |
CH L maiores.. & horum dimidiis hoc eft angulus CD-Slangu |
lo.C L. S maior erit: cumrifag; €:L:S!fie -minors:linea GoLimay

gis adhzicbit. motui inaturali ponderis.in L prorfiss fohistihoc |
cft lincz L S,.quim CDimotui D $. pondus. enim in L libe-:

berum,atgs dolutum in:centrum mundiper L 8. moueretuts:pon= |
dusgy inD-per DS qitoniam vero pondus in L totiim- fopensL:S |
grauitat, in D vero fuper DS : pondus in L miagis fupra linean:
CL grauitabir', quam exiftens in-D;fupra:lineam B €. e1go |
lincaC L pondis magis fuftentabit;quimtlinea G D+ :Eodems
qué modo; quo pondus propius fuerit apfi F» magis,ob hang. caw
fam: 4 linca CL fuftineri oftendetur < femper énini angulas CLS |

i
11157
{

C 2 minor
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DE LIBRA

21| Ii haberet. Idem ergo pondus propter

minor effet. quod etiam patet; quiafi-
lineze CL,8 LS in ynam coinciderent
lineam,quod euenit in FC S;tunclinca
CF totum fuftineret pondus in F, im-
mobilemgs redderet: neq;vllam pror=
fus grauitatem in circumferentia circu-

fituum diuerfitatem grauius,leniufg; erit.
non autem quia ratione fitus interdum
maiorem revera acquirat -grauitatem,
interdum verd amittat , cim eiufdem it
{emper grauitatis,vbicunquerepertatur;
{ed quia magis,minufué in circumferen-
tia grauitat,vt in D magis fupra circum
ferentiam D A gravitat,quimin L fupra
circumferentiam LD. hoc eft, fi pon
dus 3 circumferentiis , rectifgs lineis fu
fineatur ; circumferentia A D magis fu
ftincbit pondus in D, quim circumfe
rentiaD L pondere exiftente inL . mi
nus enim coadivuat C D ,quim C-L.
Praterea quando pondus eft inL, fef-
fétomninoliberum,penitufq; {olutum,deorfum per L S mouereturs
nifia lineaC L prohiberetur,qua pondus in L vltra lineam L S per
circamferentii L D moueri cogit;ipfumq; quodammodo impellity
impellendogs pondus partim {uftentabit.nifi enim fuftineret, ipfiqs
renitéretury deorfum per lincam LS moueretur, non autem per
circumferentiam LD\ fimiliter CD ponderiin D renititur, cim
illud per circumferentiam D A moueri‘cogat - codemq; modo
exiftente pondere in A; linea C A pondaus vltra lineam A'S per
éiréumferentiam A O moueri compellet. eft enim angulus CAS
acurus § clmangulus- A C S fic rectus.. linez igitur CA CD ali
quaex-patte, non tamen ex 2quo ponderi renituntur. & quoticf’
cunque ‘angulus in ‘circumferentia circuli A lineis A centro
mundi $', 8ocentro C prodeuntibus , fuerit acutus ; idem eue-

nire fimiliter oftendemus. Quoniam autem mixtus angulus CLD

grr s zqualis

aafn




DELIBRA 11

zqualis eftanguloC D A,clim 3 femidiametris ,eademg; circumfe
rentia contineantur; &angulus CLS angulo CDS eft minor;
erit reliquus S D reliquo SD A maior. quare circumferentia
DA, hoc eft defcenfus ponderis in D propior erit motui natu-
rali ponderis in D foluti, linez {cilicet DS , quim circumferen
tia L D linez LS. minus igitur linea CD ponderi inD reniti-
tur, quim lincaCL ponderiin L. lineaideo C D minus fuftinet,
quim CL ; pondufgs magis liberum erit in D , quiminL:
ctim pondus naturaliter magis per D A moueatur,qu:mper L D.
quare graviuseritin D, quim in L. fimiliter oftendemus C A
minus {uftinere, quim C D:pondufqs magisin A ;quimin DIi
berum, grauiulqs efle. Ex parte deinde inferiori ob cafdem caufas,
quo pondus propius fuerit ipfi G, magisdetinebitur , vt 1n Hma
gisd lineaCH,quimin K ilinea CK. nam clim angulus CHS
maiorficangulo Ck S, ad rectitudinem magis appropinquabunt
fefelinee CHHS,quimCk kS; atq; obid pondus magis deti-
nebitura CH, quimiC k.fienimCH HS invnam conuenirent
lincam vteuenit ponderecxiftentein G 5 tunc linea CGrotum fu
ftineret pondusin G, ita vt immobilis perfifterer. quod igitur
minor erit angulus linea CH, & defcenfn ponderis foluti, {cilicet
H S contentus,e0 minus quag; ciufmodi linea pondus detinebit,
& vbiminus detinebitur, ibi magis liberum , grauiufgs exiftet.

Prztereafipondus in k liberum eflet , args {olutum , per lineam
kS moueretur; 4 linea vero C k prohibetur, qua cogit pondus
citra lineam k S per circumferentiam k H moueri. ipfum enim
quodammodo retrahit , retrahendogs fuftinet.nifienim fuftineret,
pondus deorfum per rectam 'k S moueretur , non autem per cir
cumferentiam k H. fimiliterCH pondus retinet, ciim per circum
ferentid H:G moueri compellat. Quonid autemyangulus C HS ma-
ioreft angulo C K, déptis zqualibusangulisCHG CkH; erit
reliquus S HG reliquo S K H maior. circumferentia igitur k'H ; hoe
eft deicenfus ponderisin k,propior erit motui naturali ponderis in
k foluti, hoceft linez k S, quim circumferentia H G linexH S.mi
nus idcirco detinet lineaCk,quim CH : cdm pondus naturali-
ter magis moucatur per k H, quim per HG . fimiliratione often-
detur, qud minor erit angulus $ k H,, lineam C k minus fuftinere.

oxilten-

31 primi,
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D/ESE IBIRTA

| exiftenteigitur pondcrc inO,quid anga i+

lus SOC non {olum minor eft angulo -5
CKS, verlim etiam omnium angulorum !
A punctis CS prodcuntium > verticemqs

in circumferuntia O.k G habentium mis AL
nimus;eritanglus SOK, &angulo SkH, 0
&eeilimodi omnium minimus. ergo de-
{cenfus ponderisin O propiorerit motui
waturali ipfius in O foluti,quim in' alio
fitucircumferentiz O k G JineagziCO
minus pondus’(uﬁinchit > quam fipon-
dusin quduis alio fuerit fitu eiufdem cir’
cumferentiz O G .fimilirér quoniam con
tingentizangulus SO k,& angulo SDA,
& S AQ} ac quibufcung; fimilibus eftmi .
nior; eritdelcenfus ponderis in () motui
naturaliipfius ponderis in O {oluth pro-
pioryquam’ in alio fitu: circumferentize
ODF. Prate reaquoniam lineaC O pon
dus in'O dumi deorfum mouetur, impelle-
senonpoteft; ita vt vtralineam O 8§ mo
ueaturiclim lineaO S circulum nonfecet,
fed contingatsangululgs S OC fit rectus , & non acutus 3 pondus
4in O nihil fupra lineam € Ograuitabir.neg; centro innitetur.quem
admodum in quouisalio puncto fupra O accideret . erit igitucpon
dus in'Q magisob has caufas liberum ; atqs’ {olutum in hocfitu,
quam in‘quouis alio: circumferentiz F O G. sacidcirco 1 hoc
grauius.cr_iti,hoc'cﬁmagisrgrauitabit, quirm in aliofitu . & quo
propius fuerit ipfiO remotiori grauilis erit. lineags CO horizonti
@quidiftans erit . -non tamen puncti C hotizonti ( v ipfi exifti-

4]

{mant )-fed ponderis in O confhituti , cim ex centro_grauitatis
ponderisfammendus fit horizon. quz omnia demonftrare opor-

tebat. o

=§is

Siautem




D/ES K I Bl REAC

12

Si autem libraz brachium ipfo C O
1 fuerit maius , putd quantitate CDj erit
quogs pondus in O grauius. cireulus de-
{cribatur OH, cuius centrum fit D, f&

midiameterg; D O. tanget circulus OH = ©

circulum FOG in puncto O, lineaimgs
O, quz ponderis in O rectus,natura-
lifgs elt defcenius, in eodem puncto con
tinget. & quoniam angulus SOH mi-
nor eft angulo SO G, erit defcenfus
ponderis in O per circumferentiam OH
motui naturali OS propior , qu}.m per
circumferentiam O G. magis ergo li-
berum, atqs folutum, ac per confequens
grauius erit in O, centro libree exiften
te in D, qll:‘ilﬂ in C. fimiliter often-
detur , quo maius fuerit brachium D O,
pondus in O adhuc grauius efle.

Sivero

ExI1Ter
tit. i

Ex 18 Ter
tif

81
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Cer.8fexti

Ex 8 quinti

Ex 10quin
|t

7 Sexti.

26 Tertii.

DE LIBRA

Siverdo idem circulus A FB G,
cuius centrum fit R, propius fuerit
mundi centro S; circulumqué i pun-
cto S ducatur contingens S T3 punctum
T ( vbi grauius cft pondus ) magis
apuncto A diftabit, quim punctum
O. ducantur enim 3 punctis O T ipfi
CS perpendicularesOM T N; conne
ctanturgs R T3 fitq; centrum R in li-
nea CS;lincaq; ARBipfiACB zqui
diftans.Quoniam igitur triangulaCOS
RTS funtrectangula; eritS C ad CO,
vtCO ad CM. fimiliter SR ad RT,
vt R T ad RN. cim itag; fit RTip-
i CO =zqualis,& SC ipfa’§ R maior:
maiorem habebit proportionem S C
ad CO, quim S Rad RT . quare ma
iorem quog; proportionem habebit
CO adCM, quimRT ad RN.mi
nor ergoerit CM, quim RN. fecetur
igitur R N inP, itave R P fit ipli

C M zqualis; &a puncto P iplisM ONT wquidiftans ducatur
P Q, qua circumferentiam AT fecet in Q: deniqs; connectatur
RQ. quoniam cnim duxC O CM duabusRQ R P funtzqua
les , & angulus CM OanguloRPQ eft 2qualis ; erit & angu-
lus M CO angulo PR Q @qualis. angulus autem MCA rectus
recto PR A eft zqualis 5 ergo reliquus O C A reliquo QR A
wqualis, & circumferentia O A circumferentiz Q A zqualis quo-
queerit. punctum idcirco T, quia magis 4 puncto A diftat,
quim Q ; magisquog; 3 puncto A diftabit ,quam punctumO.
{imiliter oftendetur,quo propius fuerit circulus mundi centro, eun-
dem magis diftare.atgs ita vt prius demonftrabitur pondus in cir
cumferentiaT AF centro R inniti, in circumferentia vero TG

3 lincadetineri; atq; in puncto T grauius cffe.

Siautem
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Siautem punctum G cffet
in centro mundi 3 tunc quo
pondus propius fueritipfi G,
grauius erit : & vbicunqgs po
natur pondus praterquim in
ipfo G, femper centroC inni
tetur,vt in K. nam ducta
G k, efficiet hzc ( fecun-
dim quam fit ponderis natu
ralismotus ) vud cum libre
brachio k C angulum acu-
tum . zquicruris enim trian-
guli Ck G ad bafim anguli
ad k,& G funt femperacuti. )
Conferantur autem inuicem hzcduo, pondus videlicet ink , &
pondusmn Dy erit pondus in K grauius;quirhin'D. nam juncta
DG, ciim tres anguli cuiufcunque trianguli duobus finit retlis
@quales , & trianguliCD G @quicruris angulus DCG maior fie
angulokCG zquicruris trianguli CkGeeruntreliqui ad bafim an¢
guli DGC GDCfimul fumptireliquis KGC GkCfimul fumptis
minores . horumg; dimidiizangulus fcilicer CHD GianguloCK G
minor erit. quare cim pondus in K {olutum  naturaliter per
K G moueatur , pondusgs in Dper DG, tanquam per {patias
quibus in centrum mundi feruntur ; linea C D, hoc' ‘eft libre
brachium magis adhzrebit motui naturali’ ponderis in D pror-
fus foluti, linez fcilicet DG 3 quim C K motui ‘fecundiim kG
effecto. magis igitur fuftinebit linea CD, quim’' Ck . ac pro-
pteteapondus in kex fuperius dictis grauius erit , quim in D.
Pratereaquoniam pondus inK fi effet omnino libérum, prorfufqs
folutum, deor{um per k G mouereturs; nifi & lineaC'k prohibere
tur,qua pondus vitralineamKG per circumferentiam K H mo=
ueri cogit; linea C k pondus partim fuftinebit , ipfiq; -reniteturs
ciim illud per circumferentiam k' H! moueri compellat’. &
quoniam angulus C D G winor eft angulo CkG;8¢ angulus CDk
angulo CkH ¢ft zqualisserit reliquus GDk reliquo G ’k H maior.
circumferentiaigitur k Hmotui naturali ponderis in k {oluts, Ji-

D nex
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35 Tertii,
16 Sexti.

| nez DG. quare linca CD
| ponderiin D magis renititur,

| Similiter oftendetur pondus,

7 Tertii «

"DELIBRA

o/ il
nez {cilicet KG ‘propior erit, )
quim circumferentia Dk li-

quam linea C k ipfi ponde-
riin K, ergo pondus-in k
grauius erit, quiam in D+

quo fuerit ipfi F propius , vt
in L , minus grauitare: pro-
pius vero iplt G, vein H,
grauius efle ,

- Siveroeetittum mundi.
S.effet inter puncta CG;.
primim’ quidem. {imili~ ,
tér oftendetunpondus vbi
cungs’ pofiturn céntro C
nitisvein H.ductis) enim;
HG HiS ;angulus ad
balim GHC zquicruris tri
anguli C HG, eft femper
acutus:quare & SHC ip
{fowinor erit quog; fem
per’ acutus ..-ducatur au-
tem & puncto S. ipfi CS
perpendicularis $ k . di-
g0 pondus grauius effein k,quim in alio fitu circumferentiz FK G.
&quo propius fueritipfi F,vel G, minus grauitare. Accipiantur
verfusF puncta DL , connectanturq; LC L S DC D S, produ-
canturgs L $,D 8 k S H S vig;ad circulicircumferentiam in EM
NO; - connectanturg; C E,CM, CN, CO. Quonjam cnim
LE DM fe inuicem fecant inS; erit rectangulum L SE rectan-
gulo DS M zquale, ‘quare ve LS ad DS ita cric SM
ad $ E.| maior autem eft LS, quaimDS; & SM ipfa SE.

crgo
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 DELIBRA =

ergo LS SE fimul fumptz ipfis DS S M maiores erunt.cademas {35 Quinti.
 ratione kN minorem cffe DM oftendetur . rurfus quoniamre
ctangulum O SH equaleeft rectangulo k SN ob eandemcaufam
H O maior erit k N . ecodemgsprorius modo kN omuibus a-
liis per punctum S tranfeuntibus minorenyieffd demagndtiabitur.
& quoniam quicrufium triangulorum GEB D CeMrtatera £© |
CE lateribus DC CM funtzqualia ; bafis vero:LEdmaiop: efy |
DM: erit angulus LCE angulo DCM aior ~iquare ad bafin |25 rimi. |
anguli CLE CE L ffimyl {umpti angulis G DM CM Durmis
nores erunt. & horum dimidii,angulus {cilicet C L §ahguloCD$
minorerit. ergo pondus in L-magis fupradineam! L:Cloquim
in D fupra D C grauitabit. magisqué centro fimitétur-iniL2quan
in D.militer oftendetur in D magis cEtroC innitizquimiin kiergo
ponds in k grauius erit,quim in D& in Diquamin Izeademaq; prot
fus ratione quoniam k Nminor ¢ft HO, eritangulus CK S ans
guloCH'S maior. quare pondus in H magis centro C innite-
wr, quam in k. &hoc modo oftendetur , vbicung; in circum- §
ferentia F D G fuerit pondus, minus in K centro C inniti, quim
inalio fitu :' & quo propius fuerit ipliF ,vel G, magisinniti. dein-
de quoniam angulus C k $ maior ' CD S, & 'C Dkzqualis |
et C kH : erit reliquus S kH reliquo SDk minor« quare-cirs |
cumferentia k H propior-erit. motui naturali-retto ponderisink; |
foluti; linez fcilicet k S, quam circumferentia D dkmotui D §1:80 |
ideo linea CT) magis  ipli: ponderi in I renititur 5 quam CK |
ponderi in - kiconftituto. “hacas ratione oftendetur rangulund |
SHG maiorem effe S k'Hz: & perconfequens lincam CH magis
ponderi in H teniti, quim C:K ponderi‘in Kl fimilier demon
firabitur lineam C L magis pondus fuftinere , quioy. CD = ob
cafdemq; caulas oftendetur pondus in K minus {upralineam C k
grauitare, qudm in quouis alio Gtu fuerit circumferentiz F D G.
& quo propiusfucrit ipfiF,vel G, minus grauitare . grauius ergo
erit in k , quim in alio fitus minufqs graueerit, quo propius fuc-
rit ip{i F, vel G. i}
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Si denigy centrum €
eflet in:centro) mundis) -
pondus vbicunque: con : -
fitutur: manere - mani- 1 ¢
feftum: eft . vt pofitoport:---
dere in Dy linea CD to-
tum fuftinebit- ponduss .
ciim ipfiusponderisin D -
horizonti fit: perpendicu
laris. pondus’ exgo 'ma:
nebit, ;

ciigt®

0%
Ny AT

\ A1

Quoniam” autem in his hactenuis demonftratis, nullam de gra

 uitate brachii libre mentionem _fecimus, idcircofi brachii quog;

grauitatem confiderare voluerimus:, centrum grauitatis magnitu
dinis ex pondcré,brachioq; compofita inueniri poterit, circulo
mumgs - circumferentiz fecundum diftantiam 3 cefitro libre ad
hoc ipfum grauitatis centrum defcribentur,ac i in iplo (" vtre ue
ra_eft) pondus conftitutum fueric 3 omnia, ficuti abfq; librz bra
chii grauitate confiderata inuenimus; hoc quogs; modo eius confi
derata grauitate reperiemus. '
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Ex dictis igirur, confiderando li-
bram , vt longé 4'mundi centro a-
beft, quemadmodum 1pfi fecere, fi-
cuti ettam actu cft , apparet falfias
dicentiom pondus #i A "grauius effe,
qu:}m in alio fitu. fimalgs fallumefle,
qud.pondus i linea FG magis diftac
grautis effe.” nam punctum O pro-
piuseftipfiFG, quim. punctum A.
eft enim linea-3 puncto O ipfi EG
perpendicularis ipfa/C A minor. de-
indeex puncto A pondus velocius mo
ueri, quim ab alio fitu, et quoque
falfum. ex puncto enim O pondus ve-
locius mouebitur,,. quim ex puncto
A cum in O fit magis libcrum,:’th;
folutumi; quim in alio fitu:defcentus - -
qué expuacto O propiorfitmotuina-
‘turali recto s quim quilibet alius de-
{cenfus.

Ex 15§ Ter-
it

Pr#terea clim ex re-
ctiori,& obliquiori defcé
{u oftendunt, pondusin
A grauiur efle, quimin
D; & in D, quimin
L; primim quidem fal
fum ‘exiftimant , fi pon
dus aliquod collocatum
tuerit in quocungy fitu

circunferentiz, vtin D, _ ] E

rectum cius defcenfum S G / 3
5 N

per rectam lineam DR P : i

ipfiFG parallelam,tam
quim f{ecundiim mo-

)

T

i
N

Ry
/

>

> T ol
\ el
X &b

"

tum
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tum naturalem fieri de- il « HH0Y

bere; ficutipriusdictum -5
eft . In quocung; enim -l
fitu pondus aliquod con 2=
ftituatur., {i naturalem £
ciusad propium locum ¢/
motionem fpectemus »  pi’il:
clim rects ad eum fua- s

pofitatotius vaiuerfifigu
ra , eiufinodi erity vt -=h .
femper {patii,perquod o

naturaliter mouetur, ra<

tionem habere videatur -+
linez 2 circumferentiaad centrum productz . .non igitur natura
les defcenfus recti cuiusliber foluti ponderis ‘per lineas fieri pof’
funt inter{e {e parallelas 5 clim omnes in centrum mundi conue-
niant . fupponunt deinde ponderisex:Din A per rectam lincam
verfus centrum mundi motum eiufdem efle quantitatis,ac fi fuil
fetex O in C: ita vt punctum A @qualiter & centro mundifit
diftans , vt C. quodeft etiam falfum; nam punctum A magis
a centro mundi diftat ; quim C: maior enim eft linea A cen-
tro mund vig; ad A, quam 2 centro mundivig; adC: clim li-
nea 3 centro mundi vig; ad A rectum {obtendat angulumi li-
neis AC, &34 punctoC ad centrum mundi contentum. ex qui-
bus non folum fuppofitio illa,qualibram D E:in A B redire demon

ftraat, verdm etiam omnes fer¢ ipforum demonttrationes ruunt.

nifi fortaffe dixerint, hec omnia propter maximam a centro mun
div{g; ad nos diftantiam adeo infen(ibilia effe , vt propter infen
{ibilitatem tanquam verafupponi po {sint:clim omnes quidé alii,qui
hazc tractauerunt , tanquam nota {uppofuerint. prafertim quia
fenfibilitas illa non efficit, quin defcenfus’ ponderis ex L in D
( vt eorum verbis vtar ) minus capiat de directo,quim defcen-
fus DA. fimilZer arcus D A magis de directo capiet; quim cir
cumferentia EV . quocirca vera erit fuppofitio; alizq; demon-
ftrationes in {uo robore permancbunt. Concedamus: etiam: pon

dus
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dusin A grauius cﬂ'c,quim in alio fitu 3 rectumgs ponderis de-
{cenfum per rectam lincam ipfi FG parallelam fieri debere; &
quelibet puncta in lineis horizonti zquidiftantibus accepta 2-
qualiteri centro mundidiftare: non tamen propterea fequetur
veram effe demonftrationem, qua inferunt pondus in A grauius
effe , quimin alio fitu, vt 1n L. {i enim verum effet;quo pon
dus hoc modo rectiusdefcendit, ibi grauius effes fequeretar etiam,
quo idem pondus in @qualibus arcubus zqualiterrecte defcende
ret , vt in iifdem locis zqualem haberet grauitatem >quod fal
fum effe ita demonftratur.

Sint circumfereritiz A L AM inter fe fe zqualess: & conne
ctatur LM, que A B fecetinX zerit LM ipfi E Cxquidiﬁans,
ipfigs AB perpendicularis. &XM ipli XL equalis-erit . fiigi
turpondus ex L moueatur in A per circumferentiam L A,rectus

eius motus erit {fecundtim lineam LX. fi verd moucatur ex A |

inM per circumferentiam A M , fecundlim rectam’ eius ‘motus
erit X M. quare defcenfusex Lin: A xqualis erit defcenfuiex A
in M3 tum ob circumferentias @quales, tum propter rectas Ii
neas ipfi AB perpcndicularcs @quales. ergo idem pondus in L
@qué graueerit, vt in A >quod eft falfum. cumlongé grauiusfit
in A, quam ink. y

Quamuis autem AM LA @qualiter fecundlim ipfos dedirecto
capiant; dicent fortafle, quia tamen principium defcenfus ex L
fcilicet LD minus de directo capit , quam principium defcenfus
ex A, {cilicet A N;pondus in A grauiuserit, quim in L. nam
clim circumferentia A N fic ipfi LD ( vt fupra pofitumeft)
zqualis , que fecundum ipfos de directo capit CT'; LD vero
dedirecto capit P O. ideo pondus grauius eritin A, quaminL.
quodfi verum effet, fequereturidem pondus in codem fitu diuer
{o duntaxatmodo confideratum in habitudine ad eundem fitum,
tum grauius , tum leuius effe: quod eft impofsibile . hoc eft,fi
defcenfum confideremus ponderisin L ; quatenus exL in A de-
fcendit, grauiuserit , quamfi eiufdem ponderis defcenfum con-
fideremusex L in D tantdm . neq; enim negare poffunt cx eif-
demmetdictis,quin defcenfus ponderis ex L in A-de directo ca
piatLX, fiue PC. defcenfuss verd AM ; quinf{imiliter dedirecto

capiac

|

Ex3 Ter-
tii.

89
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capiat X M : cim ipft :

quogs; hoc modo acci- 3 1,““\\

piant, atqs ita accipe- "‘—IP )

re fitnecefle , fienim li- v X
bram DE in AB redite 5 < 9 \
demonftrarevolunt,com - g \_\g \\
parando defcenfus pon- gl | S Ne lg
deris in D cum defcen- B / \\\’}
fu ponderis in E; necefle \\/’r
eft, veoftendant rectum / o ~'p

defcenfum O C corre- \ i ;
fpondentem circumferen w~_H 7{

tiz D A maiorem eflere G

cto defcen{u T H circum ;

ferentie EV correfpondente. fi enim partem tantlim totius de-
{cenfusexD in A acciperent, vt D k; oftenderentq; magis cape.
re de directo defcenfumD k , quim zqualis portio defcenfus ex|
puncto E. fequetur pondus in Dfecundiim ipfos grauius effepon
derein E; & vig; ad k rantim deorfum moueri: ita v libra mo l
tafic in kI. fimiliter filibram KI 1n A B redire demonftrarevo

lunt accipiendo portionem defcenfus ex k in A shoceftk's;! 4
oftenderentqs k § magis de directo capere, quam ex aduerfo z-
qualis defcenfus ex puncto I: fimili modo fequetur poridus in k |
grauiusefle ,quim inl; &vig; ad S tantlim moueri. & firurfiss
oftenderent portionem defcenfusex Sin A, atq; itadeinceps, re
cioremefle ®quali defcenfu ponderis oppolfiti 5 femper fequetur
libramSI ad AB propius accedere , nunquam tamenin. A B per-
uenire demonftrabunt. fi igiturlibram DE in A B redire demon |
firare volunt, neceffeeft, vt defcenfum ponderisex Din A dedi |
recrocapere quantitatem linez ex puncto D ipfi AB ad rectos |
angulos ductz accipiant. atgs ita,{ zquales defcenfus DA AN
inuicem comparemus , qui zqualiter de directo capient OC CT,
cueniet'idem pondus in Dzque graue efle, vt in A. fi verd por
tiones tantum exD A accipiamus ; grauius erit in A , quim |
inD . ergo ex diuerfitate tantim modi confiderandi, idem pon
dus, & grauius , & leuius efle continget. nonautem exipfa na-

tura
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tura rei. Infuper ipforum fuppofitio non afferit , pondus fecun
diim fitum grauius effe , quanto ineodem fituminus obliquum
eft principium ipfius defcenfus. Suppofitio igitur fuperius alla
ta, hoc eft , fecundiimf{itum pondus grauius effes quanto in eo
dem fitu minus obliquus eft defcenfus 5 non folum ex his, qua
diximus, vllo modo concedi poteft; fed quoniam huius oppofi
tum oftendere quogs non eft difficile : {cilicet idem pondus in
zqualibus circumferentiis, qud minus obliquus eft defcenfus, 'bi
minus grauitare .

Sint enim vt prius cir
cumferentiz AL AM
inter {e{e equales; fitgs

punctum L prope F.&
connectatur LM , que '

\H
J

ipfiAB perpendicularis 4 x
erit. & LX iofi XM "l __——"1%

zqualis. deinde propeé ;‘1

M inter MG quoduis
accipiatur punctum P \

fiatq; circumferentiaPO & /
circumferentiz A M ®- g

qualis. erit punctum O

propé A. connectanturgs CL, CO, CM, CP, OP. &3

puncto P ipfi OC perpendicularis ducatur PN. & quoniam cir
cumferentia A M circumferentiz OP eft @qualis : * erit angu-

Ius ACM =zqualis angulo OCP; & angulus CX M rectus re-

ctoC N P eft zqualis : erit quogs reliquus X MC trianguli MCX
reliquo NPC trianguli PCN =qualis . fed & latus CM lateri
CP eft zquale: ergo triangulum MCX triangulo PCN zquale
erit.Jatufgs M X lateri N Paquale . quare lineaP N ipfiLX 2qua
liserit. ducatur preterea a puncto O linea O T ipfi A Czqui
diftans , que NP fecetin V. atg; ipiOT dpuncto P perpendi
cularis ducatur, quz quidem interOV cadere non poteft; nam
ciim angulus O N Vit rectusserit OV N acutus . quare OV P
obtufus erit . non igitur linea a puncto P ipfi OT " intra O V.

EX27Ter

26 Primi.

Ex 13 Pri
mi.

E perpen-
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perpendicularis, cadet..
duo enim anguli vaius 7 - F 4
trianguli, vous.quidem: -0 7] \

rectus , alter, vero obz:

tufus effets quod eftim
pofsibile} cidet ergo in
linea® Tinparte VT . :
fitqs P T, erit P Tfecun |
dumipfos rectus circum
ferentiz O P delcenfus.

')

Quoniam igitur angulus At
ONV eft rectus ; erit l\, //
linca OV ipfa ON ma B ro

ior . quare O T ipfa

quog; ON maiorexifter. Ciim itaq; linda OP angulos {ubten-
dat rectos ON P OT P erit quadratum ex O P quadratis ex
ON NP fimul fumptis zquale.fimiliter quadratis ex OT TP
fimulzquale. quare quadrata fimul ex ON NP quadratis ex
OT TP fimulzqualiacrunt . quadratum autem ex O T maius
eft quadratoex ON 5 cumlineaOT fit ipfa ON maior. ergo qua
dratum ex NP maius erit quadrato ex TP . acpropterealinca
T P minor eritlinea PN, &linea L X. miaus obliquusigitureft
defcenfus arcus LA ; quim arcus OP. ergo pondus inL,exip
forum dictis, grauius erit, quim inO. quodexiis,quz fupradi
ximuseft manifefte falfum, ciim pondus in O grauiusfit, quim
in L.” nop 1gitur ex rectiori, & obliquiorimotu ita accepto col-
ligi poteft, fecundim fitum pondus grauius e¢ffe , quanto in co
dem fitu minus obliquus eft defcenfus. Atgs hinc oritur omnis

f;c{g_é_iﬁgrym error in hacre , atq; deceptio: nam quamuis per
Wouamr verum , per fe tamen ex fal
{is falfum fequitur, quemadmodum cx veris {femper verum, nil
idcircomirum , fi dum falfa accipiunt; illifq; tanquam verifsi-
mis innitutitur ; falfifsima omnino colligunt, atq; cancludunt .

decipiuntur quinetiani, diim libre contemplationemimathemati
¢ fimpliciter alummunt 3 ctim eius confiderat ‘prorfusme-

1c¢ 10 1iE
| CRanicaz ‘nec vllo modo ablg; vero motil, ac ponderibus (" cn-:
S !

tibus
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tibus omnino naturalibus ) de ipfaférmo haberi pofsit: fine quis

bus eorum , quz librz accidunt , verz canfz reperiri nullo mo
; , pesaa S

do pofsint. -1 TOH ol

Prztereafi adhuc fup
pofitionem conceda- 5
Fouss 3 confderatione
libre lgggc‘\rcccdun?;
dum co pacto, vt libra
DEin AB redirede- (7
beat,difcurrunt.iemper H
enim alterum pondus
[eorfum accipiunt, putd
D,vel Esac fimodo vnit
modo alterum in libra
conftitutum effer’, nec
vllo modo ambo con- i i qi )
Texas cuius tamen oppofitum 6mninG ﬁggggaltet;néq;' alterum
mcro recté confiderari poteft 5 cum deipfis in libra «confti=
tutis fermo habearur . ciim enimdicunt, defcenfum ponderis in
I minus obliquum effe defcentu ponderis in E3 erit pondus in
Dper fuppofitionem grautus iponderein E : quare ctum {it/ graui=
us, necelle eft deorfum moueri , libramgs D E in /A B redire:di
feurfus ifte nullius prorfus momenti eft. Primumiquidem fems
per argumentantur’s ac fi ponidera in D E « defcendere debeant;
vnius tantiim fine alterius. conucMM&iﬁm.’
poftremo tamenob. Rg_l@gﬁrﬁ?cfcenfpym comEarationem»colli-‘
gentes inferunt, pondusin 1D deorfum moueri , 8 pondusin E
{urfum, vtrags (imal in libra inuicem connexa accipientes-. Ve
rim ex iifdcmmct,ﬁaﬁmr , principiis ; 30 demonttratio
nibus , oppofitum eius, quod defendere conantur ; ficillime col=
ligi poteft . Nam ficomparetur defcenfus: ponderis;inD cum 2+
{cenfu ponderis in E ,; vt ductis EK DH 1pfi AB:perpendicula-

ribus 3 cimy angulus DCH fit equalis angulo ECdk;:8c angulus |

DHC reotus zqualis eftrectoE k C; &latus DClateri; CE xqua

lezerit trianguluny CDH trianguloCE kzquale;& latusDH  la* l 26 Primis

E 2 teri

15 Primi,
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teri Ek zquale. cim o ;
autem angnlus D CA: e

fitangulo ECB 2qua- e
lis: ezr;;it quog; circ?lrn- Dﬁ)[—b \\
ferentia DA cirferen- Ll 5
| tiz BE zqualis. dum / [ :
itag; pondus in D de- 1 2/

fcendit per circumfe- i\}ﬁ ¢

: Y
rentiam D A , pondus l
in E per circumferen- : A
tiamEB ipfi D A . hacenst Nl
qualem afcendit. & de- | A

{cenfus poderisin D de
directo (‘more ipforii )
capiet DH safcenfus verd ponderis in E de directo capict Ek ip
iDH zqualem: erit itaq; defcenfus ponderis in D alcenfui pon
derisin E @qualis. & qualis erit propenfiovnius ad motum deor
fum ; talis etiam erit refiftentia alterius ad motum furfum.. re-
filtentia fcilicer violentiee: ponderisin E in_afcenfut naturali po-
tentiz ponderis in D in defcenfu contrd nitendo apponitur; cim
fit ipfi equaliss qué renim  pondus in D. naturali potentia. deor
fumvelociusdefcendit , 6 tardius pondus in E violenter afcendit.
quare neutrum dpforum alteri preponderabit; clim ab a'quali non
proueniat-actia.. Non ‘fgitur pondus in D pondus in E furfum
mouebit - fi.enim moueret; neceffe effet; pondusin D maiorem
haberevirtutem defcendendo, quam pondus in E afcendendo;

fed hexcifunt 2qualia: ergo ponderamanebunt . & grauitas pon-
deris in' D gravitati-ponderis inE zqualis erit.Praterea quoniam
fupponunt,:quo pondus & linea directionis FG magis diltat, eo
graujgss effe :Ideirco ductis quogs & punctis DE ipfiFG perpen
dicularibisID O EI; fimili modo demonftrabitur’, triangulum

CDO triangulo CEIzqualem effe: | & lineam D OipfiEl 2qua |

lem. tamigiturdiftacd linca FG pondus in D, quim pondusin

: | B vexipforum igitur rationibus, atgs fuppofitionibus , pondera

mD E '@qué grania erunt .. *Amplius quid prohibet., quin libram
DE ‘X necefsifate: in E G moueri fimiliratione oftendatur? - Pri-

\
mum
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mlm quidem ex eorummet demonftrationibus colligi poteft, a-
{cenfum ponderis in E verfus Brectiorem effe afcenfu ponderis
in D verfus F; hoc eft minus capere de: directo afcenfum pon-
deris in D in arcubus zqualibus afcenfu ponderis in E. fuppona
turergo fecundiim fitum pondus leuius efle, quanto. in eodem fi-
tu minus rectus eft afcenfus = quz quiden fuppofitio ;-aded ma-
nifeftaefle videtur, veluti ipforum altera . Quoniam, igitur-afcen.
fus ponderisin E rectior eft afcenfu ponderis in D3 peri fappofi-
tionem pondus in D leuius erit ponderein E. esgo pondus in
D furfuma pondere in E moucbitur, ‘ita vt libra 1n E.G perte
niat. atqs itademontftrari poterit, libram DE inEG moueri.
qua quidem demonftratio 1nutilis eit prorfus , caldemgs patitur

difficultates. licet enim tanquim verum admittatur pondus in'E '

afcendendo grauius effe pondere in D {imiliter .afcendendo,
non tamen ex hoc fequitur, pondusin E delcendendo grauius
efle pondere in D afcendendo. Neutra igitur harum  demon-
ftrationum libram DE, vel in AB redire , vel ih FG moue-
ri, oftendentium, veraeft. (1 i ;

Prazterea fi ipforum {uppofitionem., eorumgs. verborum, vim
recté perpendamus; alium certé habere fenfum confpiciemus.nam

cim {emper {patium , perquod naturaliter pondus mouetur; Acen
DRELEP: q QSR HO DL d€cCt

tro grauicatis 1Pims onderis ad centrum mundi’, inftarrecta li-
nez d centro graujtatis ad centrum mundi productz, fitfumendum;

tantd huiusmodi ponderis delcentus , magis, minusuc obliquus
dicetur; quanto fecunddm fpatium inftar pradicte lince defigna
tum,magis,aut minus (‘naturalem tamen locum petens; fempergs
magis ipfiappropinquans ) mouebiturs ita vt tanto.obliquiorde-
fcenfus dicatur,quanto, recedit ab eiufmodi fpatio: rectiorvero,
quanto ad idem accedit. & in hoc fenfu {uppofitio; illa nemini
difficultatem parere debet,aded enimi veritas eiusconfpicua efty
rationigs confentanea : vt nulla profus manifeftatione-¢gere vi-
deatur, i ¢ ' Tt 2 H missnil
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Siitaq; pondus folutum in fitu D
collocatum ad propium locum mo-
ueri debeat 3 proculdubio pofito cen-
tro mundi § {per lineam 1D'S ‘moue-
bitur.fimiliter pondus it E folatum
perlineam ES mouebitur’ 'quare fi
(vt reiveritas eft ) ponderis defcén-
fus magis, minufué obliquus dicetur
fecundiim receflum , & acceflum ad
{patia per-lineas D S ES defignata, MR
iuxtanaturales ipforum ad proprialo

calationes; confpicuum eft , minus
obliquum effe’ defcenfum ipfius E

H

e iy A0

o
‘\"‘

per EG'; quim ipfius D perDA:
cimangulumSEG angulo SDA i< /

minorem effefupra oftenfum fit. qua (=
- \ z 5 > N

re 'in'E ‘pondus magis- grauitabit , I

uimi .quo itusoppo- !
qul 'I'ID q c!cﬁpcntus ppo .
{itum eius; quod ipfi oftendere cona
ti funt.  Infurgent autem fortafle
contranos,{iigitur dicent) pondus y
in E grauius eft pondere in D, libra
DE inhoc fitu minimeé perfiftet, quod equidé tueri propofuimus: |

{edinF G mouebitur.quibus refpondemus;plurimum referre, fiue |

confideremus pondera,quatenus funt inuicem difuncta, fiue quate
nus {unthibi inuicem connexa.aliaeft enim ratio ponacrls nEfine
“connexione ponaeris in'D), alia vero eiufdem alteriponderi con
nexis iita vt alterum fine altero moueri-non pofsit. namponde
fisin E; quaténus eft fine ‘alterius ponderis connexione’, réctiis
naturalis defeenfus cft perlineamES 5 quatenus verd connéxum
el¥ ponderiin D, cius ‘naturalis defcenfus non erit‘amplius per
lineamES, fed per lincam ipfi CS parallelam. magnitudo'enim
ex ponderibus E D, & libra D E compofita,cuius grauitatis cen-
trum eft C, finullibi futineatur , deorfum eo modo, quo reperi ‘
tur, fecundiim grauitatis centrumper rectam  centro grauita
tisC ad centrum mundi S ductam naturaliter moucbitur ; donec

1o centrum ‘
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centrum C in centrum S perueniat. libra igitur D E vni cum pon
deribus eomodo , quo repcritur,dcorﬁxm mouebitur, ita yt pun-
ctum C perlincam C§ moueatur, donec Cin S, librags D E in
Hk perueniat; habeatqs librain H k eandem , quam prius habe-
bat pofitionemshoc eft Hk fit ipfi D E zquidiftans . conne&antur
igitur DH E k.manifeftum eft,dumlibra D EinH k mouetur pun
cta DE per lineass DH Ek moueri, quippe exiftentibus inter {e
fe,ipfiqs C S zqualibus, & zquidiftantibus . Quare pondera in
DE, quatenus {unt {ibi inuicem connexa,f{i ipforum naturalem mo
tum fpectemus , non fecundiim lineas DS ES, fed fecundum
LDH MEk ipfi CS zquidiftantes mouebuntur. ponderis ve-
roin E liberi,ac {oluti,naturalis propenfio erit per ES: ponderis
autemin D fimiliter {olutierit per D S. acpropterca non eftincon-
ueniens idem pondus modo inE,modoin D, grauius efle in E,
quiminD. fi verd ponderain ED {ibi inuicem connexa, quate-
nusq; funt connexa confiderauerimus; erit ponderis in E natura,
lis propenfio per lincam MEK : grauitas enim alterius ponde:
risin D efficit, né pondusin E per lincam ES grauitet sfed per
Ek. quod iplum quog; grauitas pondeiis in E etficit ,né feilicet
pondusin D perrectam DS degraet; {ed fecundim DH:vera-
que enim fe impediunt, n¢ ad propria locapermeent.; Cumigi
tuf naturalis defcenfus rectus ponderum in D E fit fecundum
LDH MEK : erit Gmliter rectus eorum afcenfus fecundiim eal’
demlineas H D L KEM . atqs afcenfus ponderis in E:magis, mi
nufué obliquus dicetur; quanto fecundiim fpatium magis , mi-
nufué iuxea lineam M k moucbitur . hocgs pror{us modo iuxta Ii
neam L H fummenduseft ,tam defcentas , tiim afcenfus ponde-

ris in D. i itag; pondus inE deorfum per E G moueretur; pon |

dus in D furfum per D F moueret. & guoniam angulus CEK
zqualis eftangulo CDL, & angulus CEG angulo CDF zqua-
lis ; eritreliquus GE K reliquo LDF zqualis. clim autem {up+;
pofitioilla, quz ait, fecundiim fitum pondus grauius ¢fle, quans
to incodem fitu minus obliquus eft defcenfus ; tanquam clara,
@ confpicua admittatur; proculdubio. hz quogs accipienda
€rit; nempe, fecundim fitum pondus grauius effe , quanto in eo-

133 Prmi.
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dem fitu minus obliquus cft afcenfus. ciim non minis manifefta

rationiq;
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rationigs fit confentanea. zqualis
igitur erit defcenfus ponderis in E
afcenfui ponderis in D . eandem
enim obliquitatem habet defcenfus
ponderis in E, quam habet afcen-
fus ponderis in D; & qualis erit
propenfio vius ad motum deorfum,
talis quog erit refiftentiaalteriusad
motum furfum.nd ergo pondusin E
pondus in D furfum mouebit. neg;
pondusin D deorfum mouebitur,ita
vt furfum moueat pondus in E. nam
ciiangulus CEB fit ipfi CDA zqua-
lis , & Angulus CEM fit angulo
CDH aqualis; erit reliquus MEB
reliquo HD A 2qualis. defcenfus
igitur ponderis in D afcenfui ponde
ris inE zqualiserit. non ergo pon
dusin D pondus in E furfumy moue
bit. exquibus fequitur pondera in
DE, quatenus funt{ibi inuicem con
nexa,eque grauiacffe.

Alia deinde ratio , li-

redire oftendens, cim in-
quiunt, exiftente trutina in
CF metaeft CG. &quo-
niamangulus DC G maior

DE LIBRA

bram fimiliter DE in AB @

S

v/

A

eft angulo ECG; pondus
in D grauius erit pondere
inE;ergolibraDEinA B
redibit : nihil meo iudicio
concludit . ~ figmentumg;
"hoc de trutina,& meta po-
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tio preetereundi effet,quim verb vili in eius confutatione fumen
dum; cimfit prorfus voluntarium. necelsitas enim cur pondas
in ) exmaiore angulo fit grauius; curgs maior angulus maioris
fit caufa grauitatis; nufquam apparet. fiautem comparentur in-
uicem anguli,cim angulus GC D fit zqualis angulo FCT;i angu
lus GC D ¢ft caufa grauitatis 5 quare angulus F CE fimiliter gra-
uitatis non eft caufa? Huius autem reicam in medium rationem
afferre videntur,quoniam C G eft meta,&cCF trutina.fiCinquiunt)
CGeflettrutina, & C F meta, tunc angulus FCE grauitatis effet
caufa; non autem D CG ipfi zqualis . quz quidem ratio imma-
ginaria prorfus,ac voluntaria effe videtar . quid enim refert, fluctru
tinafitinCF, fiue inCG, cim libra D E in codem femper pun-
cto C fuftineatur 2 V& autem eorum deceptio clarius appa-
Teat.

Sit eadem libra A B, cu. 1
ius medium €. ficdeinde (3. ) 2 »
tota FG trutipa. eaq;im N>
mob{hs exiftat; qurch!xram 152
AB in puncto C fuftineat. .(A_l

moueaturg; librainD E. & “!
quopiam trutina eft , & fu- &
pra, & infra libram , quis ‘G Of\

o

namangulus erit caufa gra-
uitatis , cim libra DE in
cod femper puncto fuftineatur ?dicent forfan,fi trutina potentia
in F fuftitencatur, tunc C G erit tanquam meta, & angulus
D C G grauitatiserit caufa. fivero fuftineatur in G, tunc F CE
crit caufagrauitatis ,CF verd tanquam meta erit. cuius quidem
ret nullavidetur effe caufa, nifi immaginaria. meta enim ( quod
aiunt ) nullam prorfus vim attractivam, quandogs ex maioris an-
guli parte,quandog; ex parte minoris habere videtur. Vertim a dua
bus potentiis {uftineatur trutina, in F fcilicet,&in G, quod pra ne
celsitate fieri poteft,velui i potentia in Ffit aded debilis, vt ex fe
ipfamedictatem tantiim ponderis fuftinere queat:fitqs potentia in

{ Gipfipotentizin Fzqualis,vtreqs; aut€ fimul libram va4 cum pon

deribusfuftineant. tunc quis nam angulus erit caufa grauitatis?non

e e SmTMme s I I e

F FCE,
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Cardanus.

pra vel infta libram fueric collc

DE LIBRA

FCE , quia trutina eft in (/

B - =N
CF, &in F fuftinctur-negs D.\\

DCG, cim trutinafirin
neatur 3 non igitur anguli @ Sebh syl Hery gy

CG 3 & in G quogs fufti

i
grauitatis caufaerunt. ergo b S
neqs libraDE ab hoc fitu J \ 4
ob hanc caufam moucbi- 6 P
tur. Hanc autem eorum \y)

{ententiam - duplicitercon-
firmare vidcntur.primﬁmqpidem afferunt_Ariftotelem in quaftio

|
|

xquidiﬁamcm redire. quandoautem trutina cftin CG , in FG
moueri . V_cLu\n}Lc-innﬁogics , negs experientia huic corum
opinioni fauent, quia_potius aducrfantur. quantim enim atti-
net ad experientiam decipuuntur, ipfa quidem experientia ma-

nifcﬁllrm‘t:_(tb_()cacciécrc, uando librz quog; centrum , vel :{u-

taxat fupra, vel infra exiftente,id contingere.

‘hoceft libram DE trutina exiftente n CF, in AB horizonti |

nibus mechanicis has duas tantim quftiones propofuiTes ciulgs
Jemonftrationes, tummaiori, & minoriangulo,timtrutine poﬁ i
tioniinniti. Aflirmant deinde experieniiam hoc idem doceres |

ycatums non autem trutinadun |
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i

‘?qu‘i'ndo eftinfra libram: quod tamennon accidit centro in ipfa liy

\ e

Nam f; libra AB habeat
centrum C fupra libram

{itqs trutina CD infra li- @

‘bram ; moueaturg; librain

EF;wncEFrurfusin AB \
horizont_xquidiftantem <™\ _
redibit. fimiliter f1 libra (>
centrum C habeat infra li
bram,ﬁ_tqg_g_t_xtin_é_?ﬁl £ \
pra libram , & moueatur @
librain EF 5 patet libram

ex parteF deorfum moue (Q

D
ri, trutina fupra libram e- 7
siftente.82in quocung; a- |
! | /‘Q
!/
c

S
@

)

lio fitu tucrit'trutir;a, idem /\i\/
femper eueniet. non igitur
trutina,fed centrum libra
harum diverfitatum cau-
Animaduertendum eft
itaqs in hac parte difficulter materialem libram conftitui poffe,
qu in vno tantiim puncto {uftincatur 5 quemadmodum mente
concipimus. brachiaqs ab eiufmodi centro adeo @qualia habeat,
non folum in longitudine , vertim etiam in latitudine,, & profun
ditate , vt omnes partes hinc indé ad vnguem zqueponderent.
hocenimmateria difficilimé paticur . quocircafi centrumin ipfa
libra effe confiderauerimus , ad ﬁ;vﬁu_mjonfugicn@gu)ggiﬁ\:
cim artificiliaad fummum illud perfectionis’ gradum ab artifice
deduci minimeé poisine. Inaliis verd experientia quidem  appa-
rentiadocere poterit 3 ‘proptercaquod,, quamquam centrum librze

fit femper punctum, quando tamen fupra libram fuerit , parlim re«

fert,fi hiba in eo puncto adamuffim minimé fuftineatur; quia cum

it femper fupralibram ,idem femper eueniet. fimili quog; mod

bra exifteate: fi enim ad vnguem femper in illo medio non fu-j

2 Huins.

3 Huins..

ftincatur,diverfitatem efficier; clim facillimum fic, centrum il
FE 2 Iud,
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| Jud, diim libra mouetur,proprium mutare fitum. i

'Qg(‘)d autem Ariftoteles duas tantﬁm.quxﬁiones propo-
fuerit, cur {eilicet trutina fuperius exiftente, fi libra non fit |
horizonti 2quidiftans in equilibrium , hoc eft horizonti 2qui |
diftans redit : fi autem trutina deorfum fuerit conftituta, non |
redit;led adhuc fecundiim partem depreflam mouetur: verum
quidem ¢ft. non tamen eius demonftrationes maiori, & mino
11 angulo, pofitioniqué trutinz (" vt ipfi dicunt ) innituntur. In
hoc cnim mentem philofophi afignantis rationem diuerfitatis
motuum librz minime attingunt . tantiim enim abeft philofo-
phum has diuerfitates in angulos referre,, vt potius in caufa effe
dicat magnitudinisalterius brachii librz exceflum 4 perpendiculo,
modo ex vna,modo exaltera parte contingentem.

Vt trtina fuperius in
CF exiftente, perpendicu b}
lomeritFCG, quod fe-
cundim ipfum in centrum @
mundr _femper _vergit 5
quod quidem hiam mo- ' |
tamin :D E in partesdi-
uidit inzquales; & maior C
pars eft verfus D: id au-
| tem, quod plus eft , deor

fum fertur 5 ergo ex par- @

% te D deorfum libramoue
} bitur, donec in A B re- G
\ deat. {1 verd trutina fit
in CG, deorfum , erit GCF perpendiculum , quod libram DE
in partesinequales fimiliter dividit : maior autem pars erit vc\rfus
E; «quareex parte E deorfumlibra mouebitur. quod vt recté in-
telligatur,clim trutina cft {upra libram, librz quog; centrum fu-

%m libram effe intelligendumeft; &fideorfum,centrum quoque

corfums vtinfrapatebit. Aliter ipfa Ariftotelis demonftratio
?‘uﬁll concluderet . exiftente enim centro inipfalibra,ve in quuo'j'

‘cung; modo moueatur libra,nunquam perpcudiculum F G libram

nifi
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[ nifiin puncto C, & in partes dividet 22quales. quare Ariftotclis
{ententiaipfis non {olum non fauet, vertim etiam maximé aduer-
fatur. quodnon folum ex fecunda, & tertia huius liquet 5 vertim
quia exiftente centro fupra libram pondus eleuatum maiorem
propter fitum acquirit grauitatem . ex quo contingit redditus li-
bre ad zqualem horizonti diftantiam. & contra vero , quando
centrum eft infra libram. Quaomnia hoc modo oftendentur;
{upponendo ea, quz fupra declarata funt. fcilicet pondus exqud
loco rectius defcendit,grauius fieri.& exquo rectius alcendit, gra
| nius quogs reddi.

Sit libra A B horizonti
:—\/(/_—\\

aquidiftans, cuius centrum @

C fit fupra libram, perpen- (, ) e
diculumgs itCD. {intgsin
AB ponderum zqualium
centra grauitatis pofita:mo
taq; fit libra in EF. Dico
pondus in E maiorem ha-
bere grauitatem , quim pon
dus inF. & ob id libram
EF 1 ABredire. Produ
catur primium CD v(g; ad
mundi centrd, quod fit S.de
inde ACCB ECCFHS
conectantur,d punctifqs EF
ipfi HS zquidiftantes du
canturE k GFL.Quoniam $
igiturnaturalis defcenfus re .
ctus totius magnitudinis,
libra {cilicet EF f{ic confti-
tutz vnd cum ponderibus,
eft fcundiim grauitatis cen
trumH per rectam H S5 erit ¢ 1 H
| quogs ponderum in EF ita pofsitorum defcenfiss fecundiim re-
ctas Ek FL ipfi H S parallelas; ficuti fupra demonftrauimus.

N

L ¢

Defcen-
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Delcenfusigitur, & alcen~
{us ponderum in EF ma-
gis, minufué obliquus di-
cetur fecundiim acceffum,
& receflum juxtalineas Bk
FL dcﬁgnatum.Quonii au
té duolateraA D DCduo'
bus lateribus B D DE funt =
wqualizzanguligs ad D funt N
4 Primi. | recti; erit latus A C lateri
CB zquale. & clim pun-
ctum C (it immobile; dum T
puncta A B mouentur,cir )\{ \‘

culi circumferentiam defcri
bent, cutus femidiameter
erit AC. quare centro C, |
circulus defcribatur AEBF.
puncta AB EF in circuli
circumferentia erunt. fed
cim EFfic ipfi A B ®qua
lis 5 erit circumferentia
5:.28 ¢\ EAF circumferentiz AFB 1
zqualis . quare dempta ]
communi AF , erit circumferentiaE A circumferentiz FB2qua
lis. Quoniam autem mixtus angulus CEA eft @qualis mixto
CFB; &HF B iploC FB eft maior ; angulus vero HEA ipfo
CE A minor; eritangulus HFB anguloHE A maior. 2 quibus
_ | fi auferanturanguliHFG HE k =qualess erit angulus GFB an
39 Primi. : ~ e . -
gulo k EA maior. ergo defcenfus ponderisin E minus obliguus
erit afcenfu ponderis in F. & quamquam pondus in E defcen
dendo ,& pondus in F afcendendo per circumferentias mouean
tur 2quales; quia tamen pondus in E ex hoc loco reftius defcen
dit, quim pondus in F afcendit :idcirco naturalis_potentia pon
deris in E refiftentiam violentiz ponderis F {uperabit. quare ‘
maiorem grauitatem habebit pondus in E,quim pondus in F.

.

| ergopondus inE deorfum, pondus verd in F {urfum mouebitur:

donec
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| donec libra EFin A B redeat.quod demonftrareoportebat.

Huius autem effectus ratio ab Ariftotele pofita, hic manifefta in
| tueri poteft. it enim punctum N vbi CS EF fe inuicem fecant.
| & quoniam HE cft ipli HF 2qualis ; erit NE maior NF. li-
' neaergo CS, quam perpendiculumvocat, libram EF in partesdi
uidet inzquales.clim itaqs pars libre NE fit maiorNF 3 atqyid,
| quod pluseft, neceffecft, deorfumferri: libra ergo EF exparte E
! deorfum moucbitur, donecin A'B redeat.

Ex iis praterea, quz ha
ctenus dicta funt mnferre i
cetslibram E F velocius ab é),—\‘\
cofituin A B moueri;vade il

linea EF in directum pro- /
i

tracta in centrum mundi
perueniat.vt it EFS recta
linea. & quoniam’ C D ‘
CH, funtinter fefe ®qua "7/ \

les. {1 igicur centro C, fpa \
i tiog; £ D, circulus defcri- N
{ batur DHM 5 erunt pun-
{ cta DH incirculi circum-

ferentia . Quoniam au- \}
tem CH ipfiEF cft per-
pendicularis; continget li- > i
nea EHS circulum DHM \
inpunctoH. pondus igi- K
turin H (" ficuti fupra de-
mounftrauimus ) grauius
erit , quim in alio fitu circuli DHM. ergo magnitudo ex EF
ponderibus,&libra EF compofita, cuius centrum grauitatis eft
' in H, in hoc fitu magis grauitabit , quim in quocungs aliofitu

circuli

Ariflotelis |

ratio .
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circuli fuerit punctum He
ab hoc igitun fitu velo- (*
3 B

cius , quinua: quocungs

alio mouebitur . & i H
g propius fuerit. ipfi D mi
nus grauitabit>  minufgs M
ab eo fitu moucbitur . P
femper enim delcenfus :ﬁ\ . o

W

obliquior eft, & minus re

ctus. libra ergo EF velo \< \

ciusab hoc fitu mouebi- : /
tur, quimab aliofitu . & \Q

fi propius ad A B’ acce- |

det, inde minus moucbi \

tur. Deinde quo longius
punctum H a puncto C |
diftabit, velocius moue- !
bitursquod n foliiex Ari l.
ftorelein principio queft- '
ionum mechaaicarum, &
ex fuperius dictis patet; verim ctiamex iis, que infra in fexta |
propoﬁtionc dicemus,manifeftum erit. libraigiturEF, quo ma |
gis ab cius centro diftabit, adhuc velocius mouebitur, |

{

‘\ |

—_—
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Sit deinde libra AB,
cuius centrum C fit infrali
bram; fintg; in AB pon
derazqualia 5 librag; fit
motainEF. Dicomaio-
rem habere grauitatem
pondusin F,quam pondus
inE. atq;ideolibramEF
deorfum ex parte Fmoue-
ri.  Producatur DC ex
vtraq; parte vig; ad mun-
di centrum S, & vig; ad
O, lineags HS ducatur,
cui a punctis EF a2qnidi-
ftantesducantur GEk FL;
connectanturg; CE CF:
atq; centro C,fpatiog; CE
circulus defcribatur AEO 1 :
BE. fimiliter demonitra- : > 3
bitur puncta ABEF in 217139 ; i
circuli circumferentia effe; I
defcenfumg; librz EFvnd /

B

cum ponderibus rectum fe

cundum lineam H $ fiers;

ponderumgs in EF fecun - ORI OIS (ttid
diam lineas GK F L ipfi H S quidiftantes. Quoniam autem an
gulusCFP zqualiseft angulo CEO : erit angulusHF P angulo
HEO maior. angulus vero HFL qualis eft angulo HEG. i
quibus igitur {i demantur anguli HFP. HE O , ‘erit angulus
LEP angulo G EOminor. quare defceniuis ponderis inE.rectior
erit alcenfu ponderis in E, ergo naturalis potentia ponderis in
F refiftentiam violentiz ponderis in E fuperabit. & ideo ma-
iorem habebit grauitatem pondus in F, quim pondus in E.
Pondus igitur in F deorfum , pondus vero in E furfum mo-
ucbitur.

Ariftotelis quogs ratio hic perfpicua erit. fit enim punctum ¥

G N vbi

29 Primi.

Ariflotelis
tio.
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W

N vbiCO EF{cinuicem
fecant 3 erit NF  maior
NE. &quoniamC O per
pendiculum (* {ecundum
ipfum ) libram EF inpar
tes inzquales dinidit , &
maior pars eft verfus F;hoc
eft NF; libra EF ex par
te F deorfum mouebitur:
ciimid, quod pluseft, deor
fum feratur.

Similiter , ¢éx dictis
quog; eliciemus libramEF

bram , quo magis a fitu
A B diftabit , velociusmo
ueri. centrum enim graui
tatis H ,3ur€)inagis 4 pun-
cto D diftat, eo volecius
pondus ex EF ponderibus,
librags EF compofitum
mouebitur, donec angulus
CHS rectus euadat. ad-
hucinfuper velocius moue

bitur, quo libram 3 centro
C magisdiftabit.

gluccfcere contendit.

DE LILBRA

centrum habens infra li-

©

Ex iplorum quinetiam rationibus , ac falfis fupofitionibus iam
| declaratoslibrz eftectus , ac motus deducere, ac manifeftarclibet;
vt quanta fic veritatis efficacia appareat, quippe ex fallis etiam

5

!

Exponan- \ ‘
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Exponantur eadem , {ci
licet fit circulus AEBF;
libraqué AB , cuius cen-
trum C fit {upra libram,
moueatur in E F. dico
pondus in E maiorem ibi
habere grauitatem , quim
pondusin F ; libramq; EF
in AB redire. Ducantur
a punctis EF ipfi AB
perpendiculares EL F M, :
qua inter fe zquidiftan- G :
tes erunt 3 fitqs punctum N,vbi AB EF f& inuicem {ecant.
Quoniam igitur angulusFN M eft aqualisanguloEN L, 8can-
gulusF MN rectus rectoE LN @qualis, ac reliquus'NF M reli-
quo NEL eft etiam @qualis; erit triangulum NLE triangu
lo NMEF fimile. veigitur NE adEL, itaNF ad FM ; & per
mutando vt E N ad NF, ita EL ad EM. ‘fed cim fiv HE ipfi
H Fzqualis, erit EN maior NF ; quare’'& E L maiorerit FM:
& quoniam dum pondusin E per circumferentiiam E A defcendit,
pondus inE per circumferentiam F B. ipfi circumferentiz E A
zqualem afcendit; defcenfulg; ponderis inE de direcro (vt ip-
fidicunt ) capit EL : afcenfus vero ;ponderisin E de directo ca-
pit FM; ‘minus de dircéto capiet afcenfus ponderis in F; quim
defcenfus ponderis in E.  maiorem igiturgrauitatem habebit pon
dusin E, quim pondus in F. . :: ¢ ot ;

ProducaturCD ex vtrag; paste in O P; que lineam E F in
puncto’S-fecet. 8cquoniany(” vt ajunt ) qud magis pondus 4 li-
niea directionis OP- diftat edrfic grauius; idcirco hoc quog; me
diopondusin E maiorem habere grauitauitatem pondercin F o-
frendeturs“Ducantur 3 punceis £ Fipfi O P rperpendiculares EQ
FR.fimilirationcoftendetur; triangulum Q ES triangulo RE S
fimile Aeﬂl:';:"linea-mq;.EQ:ipﬁq RFmaiorem effe .’ pondus itags
inEmagis:ilineaOPdiﬁabit,qu:‘un pondus. in:E:5:acipropterea
pondus ia E maiorem habebit gravitatem ponderein F. ex quibus
reditus libre E F in AB manifeltus apparet .

15 Prim.
| S
29 Primi,
4 Sexti.
16 Quinti.

G 2 Si

28 Primi.’
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DE LIBRA

Siautemcentrum libre i
fit infra libram , tunc pon-
dus deprefflum maiorem
habere grauitatem cleuato
iifdem mediis oftendetur.
ducanturd punctisEF ip-
fi AB perpendiculares EL
FM. fimiliter demon ftra
bitur EL maiorem efle
FM; & ob id delcenfus
ponderisin F minus de d1
recto capiet,quim afcen- : :
fus ponderis i E: quocirca refiténtiaviolentiz ponderisin Efu
perabit naturalem propenfionem ponderis in F.ergo pondus inE
pondereinF grauius erit,

Producatur etiam C D ex vtrags parte in O P 5 ipfis apunctis
EF perpendiculares ducantur E Q FR. codem prorius modo
oftendetur Jlincam EQ maioremeflcFR." pondus ideoin E ma

\

gis @ linea directionis O P diftabit ; quam pondus in Eu n?aio-
rem igitur grauitatemhabebit pondus in E , quim pondusin F.
ex quibus fequitur, libram EF ex parte E deorfummoucri .
Ariftotelesiitags has duas tantﬁm_qugﬁionc ropofuit ter-
tiamg; rehguit;fcilicga‘x‘m centrum librz inipfa eftlibra: hanc

autem ommifsic,vtnotam , quemadmodum res valde notas pre-

termittere folet. nam cut dubium,{i pondus in cius centro gra

vitatis fuftineatur , quin maneat ? Ea verd , qua exiplius fenten
tia attulimusaliquis reprchendere poffet,nos inte ram cids fenten
tiam minimé protuliffc fimans . nam ciim i fccuna‘ a partede
mra, trurina deorfum confiituta,

quando deorfum lato pondere quifpiam id amouct , non _.'.afccn
dit; fed anet ? non afferit adhuc libram deorfum mouei fed

manere. quod invltima quog; conclufione colligifle videtur, Ve
—_— — e A —— T T P
riim hoc non folum nobisnon repugnats fed i recte intelligitur,
maximé {uffragatur. L ;

L
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Sit enim libra AB )
horizonti zquidiftans, \
cuius centrum E fit
infra_libram . quia ve
1o Ariftoteles libram,
ficuti actu eft, confide A

rat ; ideo necefle eft
trutinam , vel aliquid
collocare , vt EF
( quod quidem truti-
naerit ) ita vt centrum
E fuftinear, fitq; per- ' '
SE—ie——
pendiculumECD .. &vtlibra AB ab hoc moueatur fitu 3 dicit
Ariftoteles,ponatur pondus in B ; quod clim fit graue, libram ex
parte B deorfum moucbit; putd in G ita vt propterimpedimen
tum deorfum amplius mouerinon poterit. non‘enim ' dicit” Ari
ftoteles,moueaturlibra ex parte B deorfum,quoufgs libuerit;dein
de relinquatur, venos diximus: fed precipit , vt in iplo-Bipo-
natur pondus, quod ex ipfius natura’deorfum femper ‘moucbi-
tur;doneclibra trutina,five alicuialiiadhzreat. : &1quando Berit
in G, &itlibra in GHyin quo fitu;ablato pondere , manebit :
clim maior pars libre 3 perpendiculo (it verfusG; quz et DG,
quim DH: nec deorfum amplius mouebitur 5 nam  Iibra ; vel
trutine,vel alteri cuipiam, quod centrum libre {uftineat , incurm
bet. fienim huic non adhzreret , libra exparte /Grdestfum cx
ipfius fententia moueretur; cim id ; quod ‘plus eft; fcilicet DG;
deorfumferri fit necefle | 0D o f T liTelts &

Caterum quis adhue dicere poterit, i paruum ?ﬁ)p_onatpr poti
dus in B, moucbitur quidem libra'deotfum, non' aqpém::qu; ad
G inquo fitu fecundiim Ariftotelems ablato'pondere; mane-
redeberet.: quod experimento patets ciimy in via tantlim li}m;
extremitate’, impofito onere,hocqs 'vel inaiore, velminore; hb'r_a
plus,;minufuéinclinetur.Quod eft anidem yeriffinitm, ceni’#dfggg
Ebgirg,don.autcm infra, negs inipfa libra collocato . Ve éxempli
gratia. : GEont e 8L oin7ans

SR (L

X

Sit
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6 Primi Ar
chim. de
aquep.

s Muins.

confiderata libr grauita- X
| te, erit punctum D librze
| centrum grauitatis.fiergo
H

 re; clim;angulus FC E fit{femper acutus.nunquam enim punctum

DESL T B RAC

Sit libra horizonti -
quidiftans A B, cuius cen hid )
trum C fit fupra libram,
perpendiculumg; CD ho a

rizonti pcrpcndicularc ” !
quod exparte D produca -, - M R %
turinH. Quoniam enim o B ;

in B paruum imponatur
pondus , cuius centrum
grauitatis {it in puncto B3 madgnitudinis ex libra A B,& pondere
10, B compofitznon erit dmiplius centrum grauitatisD 3 fed erit in
lineaD B, vt in E:itave DEad EB fit, vt pondus in B ad gra-
uitatém libre: A B+ Connectatur : CE.: - Quoniam autem ‘pun-
ctnm Geft immobile ,-dum Jibra mouetur; punctym E circulicir
cumferentiam EF G defcribet  cutus femidiameter C E', & cen-
trum (C.. quia ver0 C D hobizontieft perpendicularis; linca CE
horizonti perpendiculari$ nequaquam erit., quare magnitudo ex
AB, & pondere inB compofita minim¢in hoc fitu manebit;fed
deorfum {ecundiim eius grauitatis centrum E per circumferen- |
tiam EF.G-moucbitur; donec CE horizontiperpendicularis eva !
dat; hoc eft; donec CE in C D Fperueniat. atq; tunc libra AB |
motaecritin kL; inquofitulibra vn4 cum pondere manebit . nec }
deorfium amplius moucbitur. Siveroin B ponaturpondus graui-
us3 centriim gravitatis totius magnitudinis eritipfi Bpropius,vt in
M . &tunclibra deorfum , doneciuncta C M- in lineaC D Hper
ueniat ; mouebitur .- Ex maiore igitur,8 minore pondercinB po
fito, libraplus, minufu¢ inclinabitur. ex quo fequitur pondus B
quarta circuli parte miuorem {emper circumferentiam defcribe-

Bvify; ad lineam CH perueniet, clim, centrum gravitatis ponde-
ris, & libra fimul femper inter, DB exiftat. quo. tamen pondus
in B grauius fuerit, maiorem  quogs circumfcrentiam defaribet.
€0 enim magis punctum B ad lineamCH accedet. :

Habeat
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DE LIBRA 23

Habeat autem libra AB T
centrum C in ipfa libra,atq;
ineius medio: erit C libre
centrum quogqs grauitatis 3
a quoipfi A B, horizontigs
perpendicularis ducatur FC
G. ponatur deinde in B
quoduis pondus; erit totius
magnitudinis centrum gra- G
uitatis putdin E 5 itavt CE 7
ad EB fit, vt pondusin B ad libre grauitatem. & quoniam CE

| non ef’thorimntipcrpcndicularis,hbra AB, atq; pondusin'B

in hoc fitu nunquam manebunt; {éddeorfumex parte B moucbun
tur, donec CE horizontifiat pcrpendicularis. hoc eft: donec li-
bra AB in FG perueniat. ex quo patet, quolibet pondus in B
circuli quartam femper defcribere.

Sit autem centrum Cin-'
fralibam A B . fitg; DCE
perpendiculum. - {imiliter
pofitain B pondere , cen-
trum grauitatis magnitudi
nisex A B libra, & ponde
re in B compofitz in linea
DB erit; vein Fitave D F
ad FB fit, vt pondus in B :
ad librz pondus . TungaturCF . & quoniam €D horizonti eft
perpendicularis ; linea CF horizonti nequaquam perpendicula-
risexiftet. quaremagnitudocx AB libra , ac ponderein Bcony
pofita in hoc fitu nunquam perfiftet; fed deorfum , nifi aliquid:

impediat, mouebitur ; donec CF in DCE peruchiat: inquo fitu’
libravnd cum pondere manebit .8& punctum B erie velin Gy atgs
punctum A inH , librags GH non amplius centruminfta, fed fu' |-

pra ipfam habebit. quod idem femper euenict » quamuis mini-
mum imponatur pondus in B. ergo priufquam Bperueniat ad
G neceflle eft libram , fiue trutine deorfum pofitz , vel alicul

alteri,
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Per def.cé
\#ri grauita-
\via.

DELIBR AU

alteri, quod centrum C fu-
ftineat, occurrcre; ibig; ad-
harere.ex hoc fequitur, pon
dusinB vitra lineam D k
femper moueri; ac circuli
quarta maiorem femper cir \ Tyt
cumferétiam defcribere: eft o
enimangulus FCE femper Q\
obtufus,ctim angulus DCF

femper fit acutus. quo au-

tem pondusin B fuerit Teuius; maiorem tamen adhuc circumfe-
rentiam defcribet. .nam quo pondus in G leuius fuerit, ¢0 ma=
gis pondus inG eleuabitur ; librags G Had fitum horizontizqui
diftantem propius accedet . qua omnia ex iis , quz fupra dixi-
fous, manifefta funt. .

Hisdemonftratis. Manifeftum eft, centrum libra caufam cffe
diuerfitatis effectuumin Iibra. atg; patet omnes Archimedis de
&queponderautibus propofitiones ad hoc pertinentes in omnifitu
veras effe. hoceft fue libra fit horizonti @quidiftans , fiuenon
dummodo centrum libre in ipfa fit libra 5 quemadmodum ipfe
confiderat. & quamquam libra brachia habeat inzqualia,idem eue
niet; codemg; profus modo oftendetur , centrum librz divcrfimo
dé collocatum varios producere effectus, '

Sit enimIibra A B hori-
zontizquidiftans;& in AB D,
fintpondera ina:qualia,quo i
Tum grauiratis centrumfit (', @
C : fulpendaturg;libra in L2
eodem puncto C. & mo-
ueaturlibrain DE. mani
feftum eft libram non fo-
lum in DE, fedin quouis
aliofitu manere. :




DE LIBR A 29
Sit autem centrum libre
A B fupraC inF; fitgs D

FCipfiA B, & horizonti \\.
perpendicularis: & fi mo- \%r
veatur librain DE, linea
Y A

deorfum ex parte D moue

bitur , donec FG in FC

redeat: atqs tunc libra DE @
inAB erit , in quo fitu

quog; mancbit.

CF motacrit'a F G; que \\_/ C
climnon fit horizonti per- ‘
pendicularis , libra DE

Etfi ceatrum libre F B2 o)
fitinfra libram fitgs mota \,\/

librain DE; primim qui /;\ k . 9
dem manifeftum eft li- c L& \
bram in A B manere; in
DE verd deorium ex par
te E moueri : cim lmnea \

FG nonfit horizonti per- R !
pendicularis. (Np)

5 Ex his determinatis (i libra it
| arcuata, vel libra brachlaangulum
Conﬁxtm at; centrumgs diuerfimo

| de collocetur (" quamquam haec pro

| prié non fit libra ) varios tamen

| huius quog; effectus oftendere pote

| rimus. Ve fic libra A CB, cuius
| centrum, circa quod vertitur, fitC. .
ducraqs AB, fit arcusfiue angulus ' t
ACB fupra lmeam AB; &inAB graultatls ccx\trapondemm

| ponantur, que in hoc fitu mancant ., moueatur deinde libra ab

1 Huins.

A

1 H hOC

1 .Huius.
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¥ Huins

DELIBRA

_| libraerit in ECF, linca CD erit
“| putdin CG ;5 quacim nonfitho

hocfitu, putd in ECF. Dico li- -
bram ECF in ACB redire . to- @
tius magnitudinis centrum grauita \}r
tis inueniatur D, & CD iunga-
tur. Quoniamenim pondera AB
manent, linea CD horizonti per-

endicularis erit . quando igitur

v/—\
A

rizonti perpendicularis; libraE C F in ACB redibit. quod idem
cueniet, {i centrum Cfupra libram conftituatur,vt inH,

Si verd arcus, fiue angulus
ACB, fit infralineam A B; co
dem modolibram EC F, cuius
centrum, {iefitin C, fiue inH,
deorfum ex parte F moueri o«
ftendemus.,

Sit autem angulus A C B fupra lineam AB 5 aclibrz centrum
{itH;' lineaqs CH libram fuftineat; 8 moucatur libra in EKF:
libraBk F in A C Bredibit.

Si




DE LIBR A 30

Si verg'centrum librze fit D} quoctngs modo moueatur libras
vbirelinquetur , manebit .

Sideinde punctum 'H' fit ‘infra linedm A B tunc! libra E kF
deorfum exparte F mauebitur, ' £3l

Similiq; prorfus ratione , {i- an

gulus AC B fit infra lineam A B; i T 3

fitqs libra centrum H; fuftinearurqgs @ n O3
libralineaCH ; filibraab hoc mo A f

ueatur fitu, deorfum ex parte pon- L
derisinferioris mouebitur . &ficen

trum libre fit D3 vbirelinquetur, <

manebit. fivero (itinK; fiabeiuf
modi moueatur fitu,in cundem profus redibit. quz omniaexiis,
que in principio diximus , funt manifefta. fimiliter fi centrum i
 br, velin altero brachiorum , vel intra , vel extra vtcung; po
natur;eadem inueniemus .

H 2 PR O-
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| 17 Quinti.

DE LUBR A

|
. l
PR OPRPOSITI1TO. V. l
Duo pondera in libra appenfa, filibra inter |
hec ita dividatur , vt partes‘ponderibus per- |
mutatim refpondeant; tam in punctis appeniis
ponderabunt, quam {1 vtrag; ex diuifionis pun- |
&o fufperidantur.

O i

M

Sit A B libra, cuius centrum C 5 fintg; duo pondera EFex pun
ctis BG fufpenfa : diuidaturgs BG in H,itavt BH ad HG
eandem habeat proportionem, quam pondus E ad pondusF .
DicoponderaEF tam inB G ponderare , qu:‘lm i Vtrag; ex pun
cto H fufpendantur . fiat AC ipfi CH zqualis. & vt AC ad
CG, itafiat pondus E ad pondus L . fimiliterve AC ad CB,
itafiat pondus F ad pondus M. ponderag; L Mex puncto A fu
fpendantur. Quoniamenim A Ceft @qualis CH , crit BC ad |
CH vt pondus M ad pondus F. & quoniam maior cft BC, “
quam CHj erit & pondus M ipfoF maius . dividatur igitur pon |
dus M induas partesQR , fitq; pars Q ipfi F zqualis ; crit BC !
ad CH,vt RQ adQ :& diuidendo vt BH ad HC, itaRad Q.

cor.4 quin-| deinde conuertendo, vt CH ad HB, ita Q ad R. Pratereaquo-
.

niam CH eft @qualis ipfi CA, erit HC ad CG, vt pondus |

Ead pondus L: maior autem eft HC, quim CG ; erit & pon- ?
dus _—T
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dus E pondere L maius.diuidatur itags pondus E in duas partes
NO ita, vt pars O fitipfi L zqualis , erit HC ad CG, vt to-
wm NO ad O; & dinidendo, vt HGad GC, itaNad O:
conuertendog; vt CG ad GH, ita O ad N. & iterum com-
ponendo , vt CH ad HG, ita ON ad N. vt autem GH
ad HB,itachtF adON. quare ex aquali, vt CHadHB,ita F
ad N. fed veCH adHB ita et Q adR : eritigitur Q ad R, vt
F ad N; & permutando ,vt Q ad F, itaR ad N. eftautempars
Q ipfiF zqualis; quare & parsR ipfiN zqualiserit. Itagscum
pondus L ficipfi O zquale, & pondusF ipfiQ etiam zquale , atq;
parsR ipfiN xqualis; erunt pondera LM ipfis EF ponderibus
zqualia. & quoniam eft, vt AC ad CG, ita pondus E ad pon-
dus L; pondera E L zqueponderabunt. fimiliter quoniameft, vt
AC ad CB, ita pundusF ad pondus M 3 pondera quogs FM
zqueponderabunt . Ponderaigitur LM ponderibus EF in BG
appenfis aqueponderabunt . ciim autemdiftantiaC A zqualis fit

diftantiz CH; fi igitur vtrags pondera EF in H appéndanturs |
pondera LM ipfis E F ponderibus. in H appenfis zquepondera- |

bunt. fed L M ipfis EF in GBquog; zqueponderant : 2qué
igitur grauia erunt ponderaEFin GB, vtin H appenfa. tam igi
tur ponderabunt in BG,quiminH appenfa.

A Cc
Ei) |
G ¥
D
X

Sintautem ponderaEFinC B nppénf'a; fitq; C libr centrum;
8 diuidaturCB in H ,itave C H ad HB fit, vt pondus in F ad
E. Dicopondera EF tim in C B ponderare, quamin punctoH.
fiat CAipfiCH =zqualis, &vt CA ad CB,ita fiat pondus F ad
aliud D , quod appendaturin A. Quoniam enim CH eft zqua-

lis

|

17 Quinti.}
Cor.4 quin
1. |
18 Quinti. |
23 Quinti,!

11 Quinti. ‘
inth.)
16 Quintt.)

6 PrimiAr
| chim. de

| equep.

{3 Com.not.
| buivs.

3 Comndts
" buius,
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DE LIBRA

47 Quinti.
| Cor.4 quin
2 ‘
31 Quini.
16 Quintis

lis CA ; erit CH4d CB, vtFad D; & maior quidem c¢fC B,
quim CH; idcirco D pondereF maius erit .- Dinidatur ergo D
in duas partes G k,fitq; G ipfi F qualis; ericve BC adCH ,
vt Gkad G; & diuidendo , vt B Had HC, itaK ad G; & conuer
tendo, vtCH adH B;itaG ad k.Vt autem CH ad H B, ita eft
FadE. veigitur G ad k,itacht Fad E; & permutando vi G
adF , itak ad E. funtautem GF wqualia; erunt & k E interfe
fezqualia. ciimitag; pars G fit ipfiF qualis,&Kipfi E; erit ;
totumC k ipfis EF ponderibusequale. & quoniam A C eft ip-
{iCH =qualis; {i igitur pondera EF ex puncto Hfufpendantur, |
pondus D ipfis EF in H appenfis 2queponderabit. fed & ipfis

zqueponderatinCB, hoceftFin B, &E inC 3 cimfit ve AC |
adCB ,itaF ad D . pondus enim E ex centro librz C {ufpen-
fum nonefficit,vt librain alterutram moucatur partem. tim igi-
tur grauia erunt ponderaEF in CB , quim in Happen(a.




D/E/ LB RA, 32

| vt Ead H; & permutando,vt M ad E , ita N ad H. fed ME

Sit deniq; libra AB, & ex punctis A B fufpenfa fint pondera
EF: fitq; centrum libree C intra pondera; diuidaturq; A B in
D, itave AD ad D B fit, vt pondus Fadpondus E . Dicopon
dera EFtam in AB ponderare, quim i vtragyexpunctoD ﬁxﬁwcll
dantur. fiat CG =qualis ipiCD; & vt DC ad C'A, ita fiat
pondus E ad aliud H; quod appendaturin D. vt autern G C ad
CBiitafat pondus Fad aliud Ksappendaturgs k in G.Quonid enim

eft,vtBC ad C G, hoc eftad C D, itapondus k ad F; erit Kma
ius pondercF. quare dividaturponduskin L, & MN; fiatg;
pars Lipfi F 2qualis ; eritve BC ad CD, vt totum L MN ad
L; &diuidendo, veB D ad DC, ita pars M N ad partemL. vt |
igitur BD ad DC, itapars MN ad F . vt autem AD ad DB, f
itaF ad E: quarc ex zquali,vt AD ad D C, ita MN ad E. ciim j
vero AD fit ipfa CD maior ; erit & pars M'N'pondere E
maior : diuidatur ergo MN in duas partes MN fitq; M 2qua
lisipi E. eritvtAD ad DC,vt NM ad M; & diuidendo, vt
ACadCDh,italNadM: conuertendogsve DCad C A, ita M
ad N. vtautemDC ad CA ,ita eft EadH ; eric igiturMad N

funtinter fe @qualia, crunt NH inter fefe quogs zqualia. & quo-
niam jtack AC ad CD, vt Had E : pondera H E @queponde-
rabunt. fimiliter quoniam eft ve G C ad CB,ita F ad k, ponde-

ra etiam

17 Quinti.

23 Quinti.!

17 Quinti.
Cor.4 quin
t

11 Quinti.
16 Quinti.

6 Primi Ay
chim. de

ﬁql{fpn
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\buins.  hoceftpondera EF & pondus LM eéx centro libre C fufpenfa.

DE LIBRA

A G &0 D 3
& T

X

s commot. ya ctiam kF zqueponderabunt. pondera igitur EkHF in li-
buins. | }ra A B, cuius centrum C,zqueponderabunt. ciim autem GC |
ipfiCD fit zqualis,& pondus H fit ipfi N zquale; pondera N H
| 2queponderabunt . & quoniam omnia @queponderant, dempt1s
< comnor. HIN ponderibus,que 2queponderant , reliquaxqueponderabunts

i quiaveso pars L ipfiFeft axqualis, & pars M ipfi E @qualis serit |

| torum L M. ipfis FE ponderibus fimul fumptis zquale. & cim ‘:
i CG iphCD zqualis{iigitur pondera EF ex puncto D fufpen- |
dantur,ponderaEFin D appenfa ipfi L M zqueponderabunt. quare
LM tam ipfis EF in A B appenfis zqueponderat , quim inpun |
cto D appenfis. libra enim fempereodem modo manct. Ponde- |

3 Commer, ¥3 crgoEF tim in A B ponderabunt,quim in puncto D. quod |

\buins. | demonftr¢ oportebat.

?

Hzc autem omnia ( mechanice tamen ma-
gis ) aliter oftendemus .
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Sitlibra A B, cuius centrum Cifintqs vt in primo cafu- duo port
deraEF ex punctisBG {ufpenfa:fitqy GH ad HB, vt pondus
F ad pondus E. Dico pondcra EF tam in GB pofiderare,quin
fivtrags ex diuifionis puncto H fufpendantur. Conftruantur ea
dem, hoceft fiat A C ipfi CHqualis , &ex puncto A duo ap-
pendantur ponderal M, ita vt pondus E ad pondus L, fit vt
CA ad C G;vtautem CB adCA, ita fit pondus M ad pondus
F. ponderal M ipfis EF in GB appenfis (" vtfupra dictumeft)
@queponderabunt. Sintdeinde punctaNO centra grauitatis pon
derum EF; conneianturgs GN BO 5 jungaturgs NO, quz tan-
quam libraerit ; que etiam efficiar lineas GN BO inter {e {cequi-
diftantegefle 5 3 punctog; H horizonti perpendicularis ducatur
HP, quz NO fecetin P , atg; ipfis GN BO fie @quidiftans.
denigs connectatur GO, quae HP fecet in R. Quoniam igitur
HR eft lateri BO trianguli GBO @quidiftans; erit GH ad HB,
vt GR ad RO. fimiliter quoniam RP eft lateri G N trianguli
OGN zquidiftans ; erit GR ad RO, ve NP ad PO . quare
vt GHadHB, ita eft NP ad PO. vtantem GH ad HB, ita
eft pondus F ad pondus E 3 vt igitur NP ad PO, itacftporidus

tudinisex vtrifgs £ Fponderibus compofite, Intelligantur itags. |
pondera EF itacfl 4 libra NO connexas ac fi vna  tantum effet
magnitudo ex vtrifq; E Fcompofita,in punctifgs BG appenfa. fi
igitur ponderum fufpenfiones B G foluantur, manebunt pondera
EF exHP fufpenfa; ficutiinG B prius mancbant.pondetayvero EF
in GB appenfa ipfis LM ponderibus @queponderant, & pondera

I EF ex

2 Sexti.

11 Quintis;

Fad pondus E. punctum ergo P centrum erit grauitatis magni- o, .

chim. de
aquep.

1 Huinss
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DE LIBRA

M

EF expuncto H fufpenfa , eandem habent conftitutionem ad li-
bram AB,quam in BG appenfa :eadem ergo ponderaE Fex
H fufpenfa eifdem ponderibus L M zqueponderabunt , ®que igi-
tur funt grauiapondera EF inG B> vrinHappenfa.

A o) H T
® dg L T
SR
i Frend l =

c

1

Similiter demonftrabitur, pondera EF in ‘quibufcung; aliis pun
ctisappenfatim poderare,quim {ivtraq; ex diuifionis punctoH fu
fpendantur. {i enim ¢ vt fupra docuimus ) in libra pondera inue-
niantur , quibus ponderaE Faqueponderent ; eadem ponderaEF
ex H fufpenfa eifdem inuentis ponderibus zqueponderabunt; clim
punctum P it femper eorum centrum grauitatis ;& HP horizon
ri perpendicularis .

PR O-
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PROPOSITIO. VL

Ponderazqualia in libraappenfacamingra
uitate proportionem habent; quam diftantiz,cx
quibus appenduntur.

® A D1, )b »—ﬂ‘:
F

ne

SitlibraB A C fufpenfa ex puncto A; & fecetur A C vtcungs
inD: lex punctis autem D G appendantur zqualia pondera EF.
Dico pondusF ad pondus Ecam in grauitate proportionem ha-
berc, quam habet diftantiaC A ad diftantiam AD . fiatenim vt
CA ad:A D, ita pondus F ad aliud pondus,quod fit‘G.  Dico pri
miim pondera GF ex puncto C fufpenfa tantiim ponderare,quan
tim pondera EF ex punctisDC. SeceturDC bifariamin H, &
exH appendantur vtrags pondera EF ponderabunt EF fimul
fumpta in eo fitu , quantim ponderant in D C.' ponatur BA
zqualis AH, feceturgs BA in K, ita vt fit KA zqualis A D
deinde ex puncto B appendatur pondus L duplum ponde:is F,
hoc eft zquale duobus ponderibus EF , quod qui dém'equeponde

rabit ponderibus EFinH appenfis;hoceft appenfisin DC. uonid
igitur,vt C A ad A D;ita-elt pondus Ead pondus G eritcompo
nendoveiCA A ad AD 5 hoc eff ve Ck ad AD, ita ponde:
rd FG ad pondus G. fed ¢éim fit, v CA ad AD , ita F pon-

dus ad pondus G erit conuertendo; ve D' A ad: A C,ita pondus oo ik

G ad pandus F; 8cconfequentiumdupla; ve D A ad duplam ipfiis
AG; itatpondus ‘G ad'duplum ponderis F, hoc eft ad pondus
L. QuarevtC k ad'D A, /ita pondera EF ad pondus G3 & vt

} i AD ad

s Huins,

18 Quinti,

ti.

125




126

212 Quinti,

7 Quinti

DE LIBR A

2 ‘K ! A'D ;4 (i

AD ad dupli ipfius AC,itapondus G ad pondus L sergo ex zquali,
vt Ck addupl ipfius AC,ita ponderaFGad pondus L.{ed vt Ck
adduplam A C,itadimidia C K,videlicet AH , hoc c¢ft BA , ad
AC. Vtigitur BA ad AG,itaF G pondera ad pondus L. Qua
re exfexta eiufdem primi Archimedis , duo pondera FG ex pun
cto C fufpenfa tantim ponderabunt , quantim pondus L ex Bj
hoceft quantum ponderaE F ex punctis D Cfufpenfa.Traq; quo
niamponderaF G tanttim ponderant, quantum pondera EF ; fu-
blato communipondere F; tim  ponderabit pondus G in'C ap-
penfumiquam pondusE in D, ac propterea pondus F ad :pon-
dus E cam ingrauitate proportioneim habet , quam habet ad pon
dus G- fed pondus Fad G erht, vi CA 'ad AD: ergo & F pon-

dusad pondus E eam in grauitate propottionem habebitjquam ha !

betC A ad AD . quod demonttrare oportebat.
" Si vero inlibra
B/A C pondera:EF

B A ) *Ndbe
@qualia - ex -+ punctis . _
BC fulpendantur ;i- =
militer dico pondus | ¥ shrd & ..

E ad pondus F eam )
ingrauitate proportionem habere, quim habetdiftantiaC A addi

| ftantiam A B, fiat A Diipfi A B zqualis, 8ex puncto D»(u{pen-

daturpondus G zquale ponderi F5 quod ‘etiam ipfi E erit:zquale.
& quoniam A D eft zqualis ipfiAB; ponderaFG queponde

. .| rabunt;eandemiqs habebunt grauitatem . ciim autem grauitas pon
| deris E ad grauitatem pouideris G fit,vt:C A ad A Dj erit graui

tas ponderis E ad grauitatem ponderis F, vt C A ad A D, hoc eft

CAad AB': quod erat quogs oftendendumd.
; ALI
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| tem grauitas ponderis Fin C appenfifit 2qualis grauitati ponderis

| ius centrum A jinpun- » B A ¢

DE 'LTBR A 35
Lo ridh gty Lo
Sit libraBA C, cu-

ctis vero B C pondera

appendantur zqualiaG 11l [0 523 [;5
E: fitgs primim cen- é ! S
trum A vtcunque inter .

BC.. Dico pondus F ad

pondus G eam in graui i 4 . 3 S
tate proportionem habere, quam habet diftantia CA ad-diftan-
tiam A B. fiatvtBA ad AC, ita pondus F ad aliudH , quod ap

pendaturinB : pondera HF ex A @queponderabunt. fed clim ¢ pyii 40

pondera FG fint zqualia, habebit pondus H ad pondus G ean- J

chim. de

| #quep.

dem proportionem,quam habet ad F, vt igitur C A ad AB, ita 7 B

eft Had G. vt autemH ad G, itaeft grauntas ipfius H ad graui
tatem ipfius G;clims in eodem puncto B fint appen{a,quarevt C A
ad A B,itagrauitas ponderis H ad granicatem ponderis G, climau

Hin Bjerit grauitas ponderis F ad grauitatem ponderis G, vt CA
ad AB, videlicet vt diftantiaad diftantiam . quod demonftrare
oportebat,

Si vero libra B 6.4
ACfecetur vtcung; 3 A 2ib

inD,&inDCap- ) » bs ()
pendantur pondera ) i )
zqualia EF. Dico g D 1398

fimiliter ita effe gra- iz ¢ 8 ot F e
uitatem ponderis F ad grauitatem ponderisE, vt diftantiaC A-ad

=

¢

diftantiam AD. fiar AB @qualis ipfi A D, & in Biappendatur |:...,

pondus Gzquale pondeti E,, & ponderi E. Quoniamenim AB eft

zqualis A D; pondera GE @queponderabunt . fed ‘ciirh grauita’s |

ponderisF adgrauitatem ponderis G fit; vt C A ad AB 58 graui
tas ponderis E {ic zqualis grauitati ponderis G- erit grauitas pon:
derisFad grauitatem ponderisE, ve C A’ ad AB , hoc-eftvtGA
adA D. quoddemonftrare oportebdt.oinsii | 19 Snp e

CORO L- :
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Statergra-
1.

i sz fcapus A B, cu

COROLLARIV M.

Ex hoc manifeffumeft, quo pondus i centro
libre magis diftat, €0 grauius efle; & perconfe-
quens velocius mouert, j

Hinc praterca ftatera quog; ratio facileoften |
detur. ;

Sit enim ftate

e

A ;
jus’ trutina fitin

Cs ﬁtq; fatere E’] @
appendiculum E. :

appendatur in A ‘E

pondus D, quod
éaqucp(mdcrctap ;

pendiculo Ein F 030 |
appcnfo. aliud quogs appendatur pondus G inA, quod.ctlam i
appendiculoE in B appenfo @queponderct . Dico grauitatem
ponderis D ad grauitatem ponderis Gita effe,ve CFadCB.
Quoniam enim grauitas ponderis D eftequalis grauitati po.ndc-
ris E in F appenfi,&grauitas ponderis G cft wqualis gravitatipon |
deris Ein B3 erit grauitas pondcris D ad grauitatem pondcns Ein
B, vt gravitas ponderis G ad grauitatem ponderis E in B:8opermu

16 Quinti.

6 Huius -

vando;vt gratitas pondetris D ad grauitatem pondcris G;,ita graui ’
tasipfius EdnF, ad grauitatem ipfius Ein B ; gravitas autem pon
deris E inFad grauitatem ponderis Ein B eft, vi CF ad CB;ve
igitur grauitas ponderis Dad grauitatem ponderis G, ita cft C E
adC Be fiergo parsfcapi CB in partes diuidatur zquales folo |
pondere E, & propius, & longius & puncto© pofito ;ponderum | |

grauitates,qua ex puncto A qupendumurintcr {e {e notz.ewunt.

Vi fi
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DZE 4150 Bl REAfL 16

Vi i diftantia CBt_np]:‘ﬁt diftantiz CF, erit quogs grauitas ip-

fius G grauitatis ipfius D tripla.quod demontirare oportebat.

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

Sit{capus A B, cuius tru-
tina fitin C ; fitq; ftaterz ap

pendiculum E , quod appen- A pid 3
datur in A ; fintqué pon- ‘ ‘
dera DG inzqualia,quorum E @]

inter {e {c grauitatum propor-
tiones querimus : appenda-
tur pondus DinB, itaveipfi
Ezqueponderet, fimiliter pondus G appendatur in F, quod ei-

dem ponderiE zqueponderet. dico Dad Gitaefle, ve CF ad |

CB. Quoniam enim pondera D E zqueponderant; erit D ad E,

vt CA ad CB. cim autem pondera quoque GE zquepon- |

derent, erit pondusE ad pondusG,vt FCadCA; quareex 2qua
li pondus D ad pondus G ita erit, v C FadCB. quod oftende
re quogsoportebat, =y LA 154

6 PrimiAr
| chim. de
| “quep.

23 Quinti,
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PROPOSITIO VIL

PROBLEMA.

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

k)

[]

Sit libraAB, fintq; data quotcunque pondera CDEFG.
accipiantur in libra vtcunque puicta AH kLB, ex quibus
data ponderafpufpendantur . Centrum librz inuenire oportet,
ex quo fi fiat fufpenfio, data pondera maneant. Diuidatur

AH in
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AH in M, itave HM ad M A, fit vt grauiias ponderis

C ad grauitatemponderis D . dcmdc dinidatur BLin'N , ita |

vt L N ad NB, fit vt grauitas pondcns G ad grauitatem pon
deris F . diuvidaturgs MN in O, ita vt MO ad ON ' fit , Vt

gramtas pondelum F Gad gravitatemponderum C D. tandem- |

qué dwidatur kO in P, ita ve kP ad PO, fit vt gramtas pon
derum CDFG ad grauitatem pondcrls E. Quoniam igitur pon
deraCDFG tam ponderantin O ,quam CDin M,&FGinN;
i aqugpondcmbuntpondcraC Din M,& FGinN , & pondus E
in K, fi ex puncto P {qucndantur clim vero pondcraCD tan
tum:porrderentin M, quantim intA Hy& FG in N, ‘quantiim
in LB; pondcraCDPG ex AHLB punctis ﬁl(pcn{a & pons
dus Eexk, fiex P fufpendantur, 2queponderabunt,atq; mane-
bunt. Inuentum eftergo centrum librz P, ex quo data pondera
manent. quodfaccxcoportebat.

K COROL-

§ Huins.
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DEILIBRIA

COROLLARIV M.

Ex hoc manifeftum eft fiponderum CDEFG
centra grauitatis effent in AHK L B puncis ; ef-
fet punctum P magnitudinis ex omnibus CD
EFG ponderibus compofite centrum graui-
tatis.

N 3

-
&
=
~
H
o
3]

| L |
et 4 ol

Hocenini ex definitioné eentrigrauitatis patet, ciim ponde-
13, fi ex puncto P {ufpendantur ; mancant.




DE VECTE.

LEMM A.

INT quatuor magnitudines A
BCD ; fitq; Amaior B, & Cma
i iorD . Dico A ad D maiorem

Quoniamenim A ad C maiorem habet pro-
portionem,quim B ad C; & A ad D maio-
rem quog; habet proportionem, quam habet
adC: A igitur ad D maiorem habebit ,quam B
adC. quod demontftrare oportebat.

PROPOSITIO. I

Potentia fuftinens pondus vedi appenfum;
eandemadipfum pondus proportionem habe-
bit, quam vedis diftantiainter fulcimentum , ac
ponderis fufpenfionem ad diftantiam a fulcimen
toad potentiam interieCtam.

8 Quinti.

133
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Sexta.

i

Ex 7 quin-
78

Ex eadem

Lemma.

DE VECTE

Cc B

oA

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 itaefle,vt CA ad CB.fiat vt BC ad CA,ita pondus D

6 Primigy adaliud pondus E, quippe quod fiin B appendatur; ipfi D @que
chim.de ponderabit, exiftente Camborum grauitatis centro. quare poten
| #quep.

. tiazqualisipfiE ibidem conftitura ipfi D @queponderabit , vecte
| AB,eius fulcimentomn C collocato, hoc ¢ft prohibebit, ne pon
| dus D' deorfumvergat , quemadmodum prohibet pondus E.. Po
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 ; hoc eft vectis diftantiaa fulcimento ad pon

2 | deris fufpendium ad diftantiam i fulcimento ad potentiam.quod

demonttrare oportebat,

" Hinc facile oftendi poteft, fulcimentum quo
ponderi fuerit propius, minorem ad idem pon-
dus fuftinendum requiri porentiam.

Ti{dem-pofi-
tis,{it fulcimen B

A F G
wminFipliA [ N
propits, quam ] i l E
Cj fiarg; vi BE & ~
ad FA, it3 pon
G, quod fi appendatur inB , pondera DG ex fulcimento F

dus Dad aliud
| zqueponderabunt . quoniam autem BF maior ¢t BC, &CA
| maior A C; maior erit proportio BFad FA, quim BCad C A:

& ideo
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DIE°"VEC TE. 39

8 ideo maior quog;s erit proportio ponderis D ad pondus G, ;
quimidemD ad E : pondus igitur G minus erif pondere E . cliin | 10 Quinti.|
autem potentiain B ipfi G 2qualis ponderiD &queponderet, mi-
nor potentia,quim ea, quz ponderi E eftaqualis, pondus D fu
ftinebit; exiftente vecre A B, eius verd fulcimentovhi F, quimfi
fueritvbi C. fimiliter quog; oftendetur , qud propius eric fulcis
mentum ponderi D), adhuc femper minorem requiri potentiam
adfuftinendum pondus D,

C O R 00 LB BTN M ¢

Vnde palam colligere licet, exiftente A Fipfa
F B minore, minorem quog; requiri potentiam
in ipfo B pondere D futtinendo . equali vero
xqualem .maiore vero maioremn.

PROPOSITIO IL

Aliomodo vecte vti pofsumus.

Sit vectis A B, cuius

fulcimentum {itB,& 3 ) .
pondus C vtcung; in yAN

D inter AB appeti- c
fum; fitq; potentrain ' [=]

A fuftinens pondus C.

Dicovt BD ad BA,

itacfle potentiamin A ad pondusC. appendatur in A pondus
E zqualeipfi C; & vt AB ad BD, ita fiat pondus E ad aliudF.
& quoniam ponderaC Efuntinter fe {¢ aqualia; érit pondusC
ad pondus F, vt AB ad BD. appendaturquog; pondus F in A,
& quoniam pondus E ad pondus F eft;ve grauitasipfius E ad gra- Infextabu
uitatem ipfius F3& pondus E ad F eft, vt AB'ad B Djve igitur thfeilqtﬁ:;
grauitas ponderis Ead grauitatem ponderisF , itacft ABabBD. s,

i i i i | 6 Huius.
1 1rat |
vtautem ABad BD, ita eft grauitas ponderisE ad grauitatem e v

ponderis
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DE MECTE
ponderis C: quare gra
uitas ponderis Ead = =3 D

grauitatem  ponderis /N @ l::]
F itaerit, vt grauitas B
ponderis: E ad gra- M
uitatem ponderis C. [x]
Pondera igitur CF

Exgquin- eandem habent grauiratem.Ponétur itags poténtiainA {uftinens
i pondusF ; erit potentia in A ®qualisipfiponderiF. & quoniam
pondus F in A appenfum zqué graueeft, vt pondus C in D ap-
R i penfum;eandem proportionem habebit potentia in A ad grauita-
7 quin- PP .

75 temponderis Fin A appen(i, quam haber ad gravitatem ponde-
ris C.in D appenfi. Potentia vero in A 1pfi F 2qualis {uftinet
pondusF, ergopotentia in A pondus quog; C fuftinebit. Iraqg;
w clim potentia in A fit zqualis ponderi F , & pondus C ad pon-
i dus F fit , vt ABad BD 3 eritpondusC ad potentiamin A, vt
‘ AB ad BD, & ¢ conuerfo, vt BD ad BA , ita potentia in A ad
| pondus C..- potentia ergo ad pondusita erit, vt diftantia fulci-
mento ,ac ponderis fufpenfioni intercepta ad diftantiam a fulci
mentoad potentiam . quod oportebat demonftrare.

ALITER.

|Cor.- 4 quin
\ i

D z ¥ c
|
e

Sit ve&is AB , cuius fulcimentumfit B,& pondusE expuncto
Cfufpenfumsfitg; vis in A fuftinens pondusE . Dico vt B Cad BA,
itacfle potentiam in A ad pondusE. Producatur AB in C,&
fiat BD zqualis BC; & ex puncto D appendatur pondus Faqua
le ponderi E; itemgs ex puncto A fufpendatur pondus G ita, vt | |
pondus Fad pondus G eandem habeat proportionem,quam AB| |

ad

o]->
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ad BA. ponderaF G zqueponderabunt.ciim autem fit CBzqua
lis BD , ponderaquogs'FE zqualia 2quéponderabunt. pondera
veroFEG in libra, feuvecte D B A appenfa,, cuius fulcimentum
eft B , non aqueponderabunt;fed éx 'parte A deoglumtendent.po
natur itag in A tantavis,ve pondera FEG zqueponderent serit
potentia in A zqualis ponderi G.ronderacnim FE xqueponderit,
& visin A nihil aliud efficere debet,nifi fuﬁincre_p(')dus G,nedelcen
dat. & queniam ponderaF E G, &potentia in A 2queponderant,
demptis igitur F G ponderibus, que zqueponderant, reliqua eque
ponderabunt; {cilicet potentia in A ponderi E; hoe' eft:potentia
in A pondusE fuftinebit, 1tave vectis AB maneat , vt prius erat.
Cum autem potentiain A fit zqualis ponderiG , 8 pondus Epon
deriF zquale 5 habebit potentia in A ad‘pondus E earidem pro-
portionem,quam habet BD,hoceft BC ad BA. quod demon-
ftrarc oportebat .« Lenia

GO R.O: L Lie AuReol “Wehbesids

Ex hocetiam(vt prius) manifeftum efle po-
teft,{i ponatur pondus E propius fulcimento B,
v in H ; minorem potentiamin A fultinere pof-
feipfum pondus.

Minorem enim proportionem habet HB ad BA, quam C Bad

BA. & quo propius pondus etit fulcimetito,adhuc {empermino |

rem pofle potentiam fuftinere pondus E fimiliter oftendetur.

COROLUARIVM AL ¢

Sequitur ctiam potentiamin A fempermino |

rem efle pondereE.

Sumatur-enim inter A‘B quodufs punctum C , femper BC
minor crit BA ., 11 SIEpD 2t

C O-

8 Quinti,

137




138

(22 Quinti.
|

HEr VE C TiE!

'COROLLARTVM AL 7
Exhoe aubq; elici poteftfiduz fuerint poten
tiee, vaain A, aleefa in'B ; & veragy fufteritee
ondus E;potentiamin A ad potentiam inD ef-
{fe. viBCadCAxi:io :

Vectisenim BA fungi-c

turofficio duoyumvectifis’ - T £
& AB funt,tanquam duo. , i+ l —— ‘
fuleimenta; hoc eft quan- /. 7L ]

do A B cftvectis,&poten : 5011 Li] g
tiafuftinensin A ;erit cius : OO I8
fulcimentum B. Quando verd B A eft vectis , & potentia in B3
erit A fylcimehfum '+ & pondus femper ex puncio C remanet {u-

penfum. & quoniam potentia in A ad pondubEc!‘r,v; BC ad

BA; ve huteny:pondus E ad potentiam ', quz eft inB,ita eft
BA ad A C; erit ex @quali, potentiain A ad potentiam in B, ve

|BE€ ad CA . & hoc modo facil etiam proportionem ,'quée in

§ 3 SIS . . s . . .
Quzftiontbus Mechanicis queftione vigeima nona ab Ariftotele
ponitur, nouiffe poterimus . . !

b o RO L ARTVM T

Eft etiam manifeftum, Vtrafq;,potcntiavsin Azl
& B fimul fumptas @quales effe ponderiE.

¢ Pondusenim E ad potentiamip A0 eft;vt B A ad BC58¢idem
pondus E ad potentiam in B cft, ve BA ad A Cs quare pondus
Ead vtralg; potentias in A, & B (imul fumptas eft,vt ABad BC
C A fimul;hoceftad B,A. pdndusyigiturEvtri{q; potentiis fimul |

fumptis 2quale erit. ; B8 3 . ‘

PR O H

—
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DE VECTE 4

PROPOSITIO IIL
Alio quog; modo vecte vti pofsumus.

Sit Vectis AB,
cuius fulcimentum B ;
B ; fitgs ex puncto A |
A pondus C appen- T ' p
fum ; fitq; potentia -
in D vtcungs itter 7
AB fuftinens pon- :I
dusC. Dicovt AB 3
ad BD, ira effe potentiam in D ad pondus C. Appendatur ex
puncto D pondus E @qualeipfiC; & vtB D ad BA, itaﬁ?t pon
dusE ad aliudF. &cimponderaCE fint inter fe fc 2qualia; erit

pondus C ad pondus F, vt BD ad BA. appendatur pon.clus
F quog; inD. & quoniam pondus E adipfumF eft, vt grauitas
ponderis E ad grauitatem ponderis F; & pondus E ad pondus

g et hu

ins de li-

eft, vt BDadB A: vtigitur grauitas ponderis E ad grauitatem | bra.
ponderisF ,'ita eft BD ad BA. vt autem BD adBA, ita eftgra e

uitas ponderis E ad grauitatem ponderis C ; quare grauitas ponde-
ris E ad grauitatem ponderis F eandem habet proportionem,
quam habet ad grauitatem ponderis C. pondera ergo CF eandem
habent gravitatem. fit igitur potentiain I fuftinens pondus F,
erit potentia in D ipfi ponderi F zqualis. & quoniam pondus F
in D zqué graueeft, vt pondus C in A 5 habebit potentiain D
candem proportionem ad grauitatem ponderis F, quam habet ad
grauitatem ponderis C. fed potentiain D pondusF fuftinet;po-
tentiaigitur in D pondus quog; Cfuftinebit:& pondus C ad po-
tentiam in Dita erit, vt pondusCad pondus F3 &C ad F eft,vt |
BDadBA ; eritigitur pondus C ad potentiam in D, vtBD ad
BA : & conuertendo,ve:AB ad BD;, ita potentiain'D adpondus
C. potentia ergo ad pondus eft, vt diftantiaa fulcimentoad pon
deris fufpendium ad diftantiam 4 fulcimento ad potentiam . quod

demonftrare oportebat.
: L ALIL

delibra.

9 Quinti.

' 7 Quinti.
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Sit vectis A B, cuius fulcimentum B3 &ex puncto A fit pon-
dusC fufpenfum; fitg; potentia in D fuftinens pondus C.Dico
vt ABad BD, ita effe potentiamin I ad pondusC. Produca
tur ABin E , fiatg; BE zqualis ipfiBA ; & ex puncto Eappen
daturpondus F zquale ponderi C; & v BD ad BE, ita fiatpon
dus Fadaliud G,quod ex puncto D fulpendatur. pondera FG
azquepondcrabunt. & quoniam ABeft aqualis BE, & pondera
F C zqualia; fimiliter ponderaF C zqueponderabunt. Pondera
verd FGC fufpenfainvecte EBA ,cuius fulcimentum eft B,non
:’equepondcrabunt; fedex parte A deorfum tendent. Ponaturigi

| turin D tantavis, vt pondera FG C aaqucpondcrcnt 3 erit po-

tentiain D zqualis ponderiG : pondera enim FC zqueponde-
rant,& potentiain D nil aliud efficere debet , nifi fuftinere pon-
dus G ne defcendat . & quoniam pondera FG C, & potentiain
D xqucpondcrant,dcmptis igitur FG ponderibus, quaz 2quepon
derantsreliqua equeponderabunt, {cilicet potentiain D ponderiC.
hoceft potentiain D pondus C fuftinebit , ita vt vectis ABma-
neat,vt prius. & cimpotentiain D (it zqualis ponderi G & pon-
dus C zquale ponderi F;3 habiebit potentiain Dad pondus C can
dem proportionem , quam EB , hoc eft A B ad BD. quod de-
monftrare oportebat. :

COROLLARIVM L

Ex hoc etiam patet;vt prius, fi coftituatur pon |
dus fulcimento B propius, vtin H;a minoripo-

tentia pondusipfum fubftineridebere.

Minor
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Minorem enim proportionem habet HB:ad BD,quim-A B ad ’8 Quinti,

B D. &quo propius erit fulcimento ; adhuc femper minorem re-
quiri potentiam. PR et

¢.O R O-L.L A Rabs\ Morbls

Manifeftum quog; eft,potentiam in D femper
maiorem effe pondere C. '

{

Sienim intér A B fumatur quoduis punctum D, {femper AB
maior erit BD . :

Et aduertendum eft hafce , quas attulimus: demonftrationes
non folum vectibus horizontizquidiftantibus , veriim etiam ve-
ctibushorizonti inclinatis ad hzc omnia oftendenda commodé
aptaripofle. quodexiis, quz de libra diximus, patet.

PROPOSITIO IIIL

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

~
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1§ Primi. |
Ex26 ter-
; til.

16 Quinti.

23 Offaui
Pappi.
11 Quinti.

Sit vectis' A B, cuius fuls
cimentum C ;&ex puncto B
fit pondus D fufpenfum;fitqs

otentia in A mouens pon-
dus D. yecte AB. Dicoipa-
tium potentiz in A ad {pa-
tium ponderisitaefle, vt CA
ad C B Moueatur vectis A B,
& vt pondus D furfum mo-
ueatur,, oportet B {furfum mo
ueri, A vero deorfum.& quo-
niam C eft punctuny immobi
le; idcirco dum A,& B mo-
uentur, circulora circumferen
tias defcribent.Moueatur igi-
tur AB'in EF ; erunt AE 5
BF circulorum circumferentiz , quorum femidiametri funt CA
CB. tota compleatur circumferentia AGE, &tota BHF ; fintq;
KH puncta, vbi AB,& EF circulum BHF fecant. Quoniam e-
nim angulus BCF eft zqualis angulo HC k; erit circumferentia
kH circumferentiz BFzqualis . clim autem circumferentiz AE
kH fint fub codem angulo A CE & circumferentia AE ad to-
tam circumferentiam A GE fit, vt angulus ACE ad quatuor re-
ctos; vt autem idem angulus HC k ad quatuorrectos, itaquogs
eft circumferentia HK ad totam circumferentiam H BK 5 erit cir
cumferentia AE ad totam circumferentiam A GE, ve circumfe-
rentia k H adtotam kFH. & permutando. , vt circumferentia
AE ad circumferentiam kH , hoc eft BF, ita tota circumferen-
tia AGE ad totam citcumferentiam BHF . totaverd circumfe
rentia A G E ita fe habet ad totam BHF, vt diameter circuli AEG
ad diametrum circuli BHF. Vtigitur circumferentia AEadcir
cumferentiam BF, ita diameter circuli A GE ad diametrumcir
culi BHE: 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 ad CF. circumferentia
vero AE fpatium eft potentie motz , & circumferentia BF eft

zqualis
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equalisfpatio ponderis T moti . {patium enimmotusponderis
D {emperzquale eft {patiomotus plincti B, ciim in Bfit appen
fun: {patium ergo potentiz motz ad {patiummoti ponderis eft ,
vt C-A ad C B; hoc eft vt diftantia d fulcimento ad potentiam
ad diftantiam ab eodemad ponderis fufpenfionem.quod demon
ftrare oportebat. [T

Sit autem vectisAB, cu-
ius fulcimentum Bj potentia-
qué mouens in A ; & pondus
in C. dico fpatium-potentiz
translatz ad fpatium transla
ti poaderis ita effe, ve BA ad
BC. Moueaturvectis, & vt
pondus furfum attollatur, ne-
ceflecft punctaC A furfum
moucri. Moueatur igitur A
furfum'vig; ad D ; fitqs ve-
ctis motus B D . eodemg;
modo (vt prius dictumeft )
oftendemus puncta C A cir-
culorum circumterentias de-
{eribere,, quoriifemidiametri funt B A BC.fimilitergs oftendemus
itaeffe A Dad CE, vt femidiameter AB ad femidiametrum B C.

Eademg; ratione, fi potentia effet in C , & pondusin A,
oftendeturita effe CE ad A D, vt BC ad BA ; hoc eftdiftan
tia 4 fulcimento ad potentiam ad diftantiam ab eodem ad ponde
ris fufpenfionem. quod oportebat demonftrare.

COROLLARIVM

Ex: his manifeftum eft maiorem habere pro-
| portionem {patium 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.

DE WET HE

quam pondus ad potentiam  pondusfuftinentem 3 potentia ve-

10 {uftinensminor eft ‘potentia mouente;; quare minorenyhabebit
proportionem pondus:ad potentiam ipfummouentem squimad
potcntiam i pﬁ:m fuftinentems  fpatium agitur potentiz mouentis
ad {patium ponderis:maiorem habebit propeitionem, quim’ pon-
dus ad candem potentiam. >

PROPOSLTIO V.

Potentia quomodocung; veéte pondus fufti-
nens ad ipfum pondus eandem habebit propor-
tionem,quam diffantia a fulcimento ad punctum,
vbia centro grauitatis ponderis horizontiducta
perpendicularis vectem fecat, intercepta, ad
diftantiaminter fulcimentum, & potentiam.

Sitvectis AB
horizonti 2qui-
diftans, cuius ful
cimentum Njfit
deinde pondus
A C, cuiuscen-
trum grauitatis
{ic D; quod pri
mum it infrave
ctemspondus ve
10 {it ex punctis
A Ofufpenfums;
&4 puncto D horizonti,&ipfi A B perpendicularis ducatur D E.

fi verp lahifint quogs vectes AF AG, quorum fulcimenta fint
HK3; ponduig; A Cin vecte AG expunctis AQ fit appenfum 3
invecte'autem AF in punctis A P : lincags; D E producta fecet
AFinL,&AGinM. dicopotentiamin F pondus A Cfuftinen
temad ipfim pondus eam habere proportionem ; quam habet kL

ad
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ad kF; & potentiam in B ad pondus eam habere,quamNE ad
NB; &potentiam in G ad ponduseam , quam-HM adHG.
Quoniam enim DL horizonti eft perpendicularis,pondus'AC
vbicung; in linea D L fueritappenfum , eodemmodo, quo reperis
tur , manebit. quareinvecte AB i fufpenfiones,qua funt ad AQ
{oluantur ,pondus A C in E appenfum eodem modomanebitfis
cutinunc manet ; hoc eft fublato puncto A, &lineaQO,codem
modo pondus in E appenfum manebit, vt abiipfis'A O pun-
ctis fuftinebatur;ex commentario Federici Commandiniinfextam
Archimedis propofion¢ de quadratura parabola, 8 ex prima huius
delibra.Itag; quoniampondus ACeandem ad libram habet confti
tutionem , {iucin A O fuftineatur, fiue ex puncto E fic appcn(um;
eadem potentia in B idem pondus AC, fiue inE, flucin AOQ
{ufpenfum fuftinebit. potentia vero in B fuftinens pondus AC
in E appenfum ad ipfum pondus ita {fehabet,veN E ad NB ; po-
tentia igitur in B fuftinens pondus AC ex punctis A O fufpen
fumad ipfum pondus itaerit, vt N E adN B. Non aliter often

1 detur pondus AC ex puncto L fufpenfum manere, ficuti & pun

ctis A P fuftinetur;potentiamg; inF ad ipfum pondusitaeffe,ve kL
ad KF.In vecte verd A G pondus AC in M appenfum ita mane
re,vt A pufictis AQ fuftinetur 3 potentiamgs in G ad pondus
ACitaeffe, ve HM ad HG; hoc cft vt diftantia & fulcimento
ad punctum , vbi i centro_grauitatis ponderis horizonti ducta
perpendicularis vectem fecat,ad diftantiam 3 fulcimento ad poten
tiam.quod demonftrare oportebat.

Si autem FB G effent vectium fulcimenta, potentizgs effent
inKNH pondus fuftinentes, {imili modo oftendetur ita effepo
tentiamin H ad pondus, vt GMad GH ; &poteiitiam inNad
pondus,vt BE ad BN ; ac potentiam ink ad pondus,vt FL
ad Fk. - 3 . 1 03¢ feettibe i

(4

1 Huins.
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Etfivectes AB
AF AG habeant
fulcimentain A,
&pondus {itNO;
deinde ab eius
centro grauitatis
D ducatur ipfi A
B . & horizonti
perpédicularis D
MEL; fintqs po
tentizin FB G
{imiliter oftende-
tur ita effe poten-
tiam in G pondus N O fuftinentem ad ipfum pondus , vt AM
ad AG 3 ac potentiam in B,vt A E ad A B; & potentiam inF,
vt AL ad AF. ’

Sit deinde
vectis AB ho
rizonti equi-
diftans ,cuius
fulcimentum
D; &fit BE
pondus, cuius
centrum gaui
tatis fit F {u-
pra vectem:3
punctog; Fho-
rizonti, &ipfi- i : ~M
A B’ ducaur a8 : ¥
FH; pondufgs 3 puncto B,&PQ fuftineatur . Sint deinde alii ve-
| ctes BL BM,quorum fulcimenta fint N Oslineags F H productafe-
| cetBM in k, & BL in G; pondus autem in vecte B L in pun-
| ctis BP fuftineatur ; in vecte autem B M apunctoB& PR. Di-| |
co potentiam in L pondus BE vecte BL fuftinentem ad ipfum | |
| pondus eam habere proportionem , quam NG ad NL ; & po-

tentiam
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tentiam in Aad pondus eam habere, quam DH ad D Ajpoten
tiamg; inM ad pondus eam, quam Ok ad OM . Quoniam e-
nim 2 centro grauitatis F ductacft k Fhorizonti perpendicularis,
ex quocung; puncto linez kF {uftineatur pondus; manebit 5 vt
nunc fehabet. figitur fuftineatur in H, manebit ve prius; fcili-
cet {ublato puncto B, &P Q, qua pondus f{uftinent , pondus BE
manebit, ficuti ab ipfis {uftinebatur . quare in vecte AB grauefcet
in H, & ad vectem eandem habebit conftitutionem, quam prius;
idcirco erit, acfiin H effet appenfum.cadem igitur potentiaidem
pondusBE, fiue in H,fiue in B,& Q fuffultum,fuftinebit.Potentia ve
10 in A f{uftinens pondus BEvecte AB in H appenfum ad ipfum
pondus eandem habet proportionem, quam DHad D A j cadem
ergo potentiain A fuftinens pondus BE in punctis BQ fuftenta
tum ad ipfum pondus erit, vt DH ad D A . Similicer oftende-
tur pondus BE fiin G fuftineatur,manere ; ficuti 3 punctis BP
fuftinebatur: & in puncto k, vta punctisBR. quare potentiain
L fuftinens pondus B Ead ipfum pondusita erit,vt NG ad NL.
potentiavero in M ad pondus, vt O K ad O M; hoceftvt diftan
tia A fulcimento ad punctum, vbid centro grauitatis ponderis ho
rizonti ducta perpendicularis vectem fecat, ad diftantiam 3 fulci-
mento ad porentiam . quod demonftrare quogs oportebat.

Sivero LAM effent fulcimenta, & potentiz in NDO; fimi
liter oftendeturita effe potentiam inN ad pondus, vt LG ad L
N; & potentiam in D, ve AH ad AD; & potentiam in O, vt
Mk ad MO. T i

I Huius de

libra.

1 Huins.

M Ecfi
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Etfi vectes BA =
BL BM habeant : T
fulcimenta in B, & ¥
pondus fupravecté \
fit NO ; &abeius

centro grauitatis F ID

ducaturipiAB, & 5 e | 5
horizonti perpendi | \

cularis FDEG; fint 3

qué potentiz in L ‘\

A M ; fimiliter o- .
frendetur itacfic po

tentiam in L pon- !
dus fuftinentem ad ipfum pondus, vt BD adBL ; & potentiam
in A ad pondus, vt BE ad BA , atq; potentiam 1n M, vt BG |
ad BM.

Sit deniqs

;o
yvectis A B ho ! /
rizonti 2qui- N
diftans, cuius D
fulcimentum | 5 /

A

C;;&pondus

DE habeatcé . - g
trm grauita- oy

tis Fin ipfo 3t

vecte A B

ﬁlltq; denig; -

alii vectes G

H kL, quo-

rum fulcimenta fint M N3 pondusq; in vecte G Hfuftineatur 3
punctis G O3 in vecte autem AB apunctis AP; & in uecte KL
a punctis KQ ; & centrum grauitatis Ffit quogs in utrog; uecte
GH kL ; fintqs potentiz in H BL. Dico potentiam in H ad
pondusitaeffe,ut NF ad NH ; & potentiaminBad pondus,ut
CFadCB; ac potentiam in L ad pondus,utMF ad ML . Quo-
niam enim F centrum eft grauitatis ponderis DE , fi igitur in F

=" uftinea-
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15

{uftineatur , pondus DE manebit ﬁcurprins,pcrdcfﬁnitionem cen
tri grauitatis’; eritq; acfiin F efferappenfum ; atgs invectceodem
modo manebit, fiue i punctis-A P, fe a puncto F {uftineatur ., |
quod idem in vectibus GH k L cucniets[cilicet pondus codem mo
do manere, fiue in F, fiuein GO, vel in k Q f{uftineatur. eadem |
igitur potentia in B idem pondus DE,velin E,velin AP appenfum |
{uftinebit : & quando appenfum eft in F ad ipfum pon- |
dus cft, ve CE ad CB , ergo potentia fuftinens pondus DE in |
A P appenfumad ipfum pondus erit, ve CF ad CB.codemqg; mo 'r
do potentiain H ad pondus in GO appenfum itaerit,veNF ad |
NH. potentiag; inL ad pondus in kQ appenfum erit, vt MF |
ad M L. quod oftendere quogs oportebat. §
Siverd H B L effent fulcimenta,& potentiz effent inNC M; - |
militer oftendetur potentiam inN ad pondus ita effe, veHE ad
HN; & potentiamin C,vtBFad BC, & potentiam inM, vt
LF ad LM. 4

Er fi vectes BA .
BC BDhabeir ful §
cimentain B, fintqs S
ponderain EF GH K,M ‘
kL, ita vt eorum ®
centraMNO gra- 3 S b U
gitatis fintin vecti /o——_ L] ¢
bus 3 fintq; poten- = \1:/
tiz inCA D: {imi [ F
liter oftendetur po \/‘\\
tentiam in C ad B
pondus EFitaefle,
vt BM ad BC, & potentiam in A ad pondus GH,vt BN ad
BA, potentiamg; inD ad pondusK L, vt BO adBD.
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DE VECTE
PROPOSITIO VI

Sit AB recta linea, cui ad angulos fit re@os
A D, quz exparte A producatur vecung; vig;
ad C; connectaturg; CB,qua ex parte B quog;
producatur vig;adE. ducantur deinde 3 pun-
&oBvtcung;inter AB BE linex BF BG iplt
A Baquales; a punclifg; F G ipfis perpendicula-
res ducantur FH GK, que & inter {e fe, & 1pfi
A D conftituantur z-

uales,aciBA AD X E

anota’ fint inBFFH, K{QQ \27\
& in BG GK;con- /4\@\’%‘\\“\ 3
ne@anturg; CH CK, >~ \
quz lineas BF B G
in punctis M N fe- -
cent . Dico BN mi-
norem effle BM, &
B MipfaBA.

Connectantur BD B H
BK . &quoniam duz linez |, [/
DA AB duasbus HF FB | ///
funt aquales , & angulus | //
D A Brectus recto HF B eft U’; /
etiam @qualis ; erunt reliqui L“/}/
anguli reliquis angulis 2qua- V
les,& HB ipfi DBaqualis. ¢
{imiliter oftendetur triangu-
lum Bk G triangulo BHF zqualemefle. quare centro B, inter-

uallo
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uallo quidemvna ipfarum circulus defcribatur DHEE , qui li-
neas CH CK fecet in punctis OP; connectanturg; OB P B.
Quoniam igitur punctum k propius eft ipfi E, quim H ; eritlinea
Ck maior ipfa CH,& CP ipfa C O minor: ergo PK ipfaOH
maior erit. Quoniam autem triangulum B k P zquicrure latera
Bk BP lateribus BH BO trianguli BHO xquicruris axqualia ha
bet, bafim vero KP bafi HO maiorem , erit angulus k BP an-
gulo HBO maior. ergoreliqui ad balim anguli , hoc eft kPB
Pk B fimulfumpti,quiinter{e funt quales; reliquis ad bafiman-
gulis,nempe OH B H OB, quictiam inter fe funt quales,mino-
res erunt:cim omnes anguli cuinfcung; trianguli duobus fint rectis
zquales. quare & horum dimidii,fcilicet Nk B minor MHB.
Cum autem angulus Bk G xqualis it angulo B HF, erit N kG
ipfo MHF maior. fiigiturapuncto k conftituaturangulus GKQ
ipli FHM equalis »fiet triangulum G k Qtriangulo FHM 2qua
le; namduo anguli ad FH vnius duobus ad G k alterius funt
aquales,& latusFH lateri G k cft zquale , erit GQ ipfiEM -
quale,ergo G N maiorerit ipfaF M.Ciim itag; BG ipfi BF fitzqua
lis,erit BN minor ipfa BM. Quod autem B M fitipfa B A minor,
eftmanifeftum; cimB M ipa BF , qua ipfi BA cft zqualis,fit
minor . quod demonttrare oportebat .

Infuperfiintra BG BE alia vtcungs ducatur linea ipfi BG z-
qualis ; fiatq; operatio, quemadmodum fupra dictum eft ; fimili-
teroftendetur lineam B R minorem efle BN. & quo propiusfue
ritipfi BE, adhucminorem fempereffe. 7

8Tertii.

25 Primi.

S Primi.

26 Primi.

Siverd
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Si verd mqualia triangula BFH BGK fint
deorfum inter BC B A conftituta ; connectan-
turqg HC KC , qua lineas BF BG ex parte
FG productas in punctis M N fecent.eric BN
maior BM , & BM ipfla BA.

Nam producatur C H
C k vig; adcircumferentiam
in O P,Connecranturg; BO
B P; fimili modo oftende-
tur lineam P k maiorem el
{fe OH,angulumg; P kB mi
noremeffe angulo OHB. &
quoniam angulus BHE cft
@qualis angulo B kGserit to
tus PKG angulus angulo
OH F minor: quare reliquus
GEKN reliquoFH M maior
erit.fi 1tag; conftituatur angu
lus' GkQ ipfi FH M 2qua
lis, linea KQ ipfam GN ita
fecabit,vt GQipfiF M aqua
lis euadat : quare maior erit /
GN, qu'm FM; quibus i Sty
2quales adiicantur BE BG, | |/
erit BN iplaBM maior. & |//
cim BM fit ipfa EBmaior, |/
erit quogs ipfa B A maior. iy
militer oftendetur, quo pro ¢
piusfuerit BG ipfi BC , li-
neam BN femper maiorem

effe.
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PROPOSITIO VIL

ftat AD,que ex parte D producatur vtcung; vigs
ad C; conne&aturq, CB, que producatur e-
tiam qu, adE; & inter AB BEline2 fimiliter
vtcung; ducantur BF BG ipfi AB aequales a
pun&lsq, FG linez FH GK ipfi AB zquales,
iplisvero BF BG per-
pédiculares ducantur; J
ac it BA AD mote = %2£
fint in BF FH BG ./
G K: Conneétanturg; /|
CH CK, qua lineas #
BF BG productas fe- o,
cent inpunctis M N. |\
Dico BN maiorem ef |

feBM,&BM ipaBA.

Connectantur BD BH Bk, | ||
&centro B, interuallo quidem - |
| BD, circulusdefcribatur:fimi | |
| liter vt in precedenti demon-
 ftrabimus puncta KHD OP'if’!
} circuli circumferentia effe, trian 1 /

| gulags ABD FBH GBkin- |/
;L tcrfcfexqualiac(fc,atq;lineam é
| Pk maiorem OH, angulumg;s
\
\

PKB minorem efle angulo O
HB. Quoniam igitur ansulus BH F zqualis cft angulo BkG,

Sit recta linea A B; cui perpendicularis exi-

] erit
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 gulum GKQ triangulo FHM

DE WECTE

X
‘ /\ ¢ E
erit totus angulus PkGangu- o x/~¢ / L
lo O HF minor : quare reliquus ) \
G kN religuo FHM ‘maior H{_|
erit . i igitur fiat angulus G K 6 A /
D

QipfiFHM @qualis, rit trian /5 |

N\

N |
2quale, & latus GQlateriFM o / /
zquale;; ergo maiorerit GNip | \Jp
{aFM ; ac propterca BN ma- / )
ior erit BM. BM autem ma- o T
ior erit BA 3 nam BM maioreft /
ipfa BF . quod demonftrare | /
oportebat. ] |

Eodemg; prorfus modo,quo ! !
propius fuerit BG ipfi BE, li- |
ncam BNfempermaioremefle |
oftendetur. il

S

O e

Siautem triangula BFH BGK deorfum in-
ter AB BC conflituantur , ducanturq; CHO
CKP, quz lineas BFBG fecent in punctis M
N; erit linea B N minoripfa BM,& BM |
ipfaBA.
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Connectanturenim B O BP,
fimiliter oftendetur angulum
PKB minorem effl: OHB. &
quoniam angulus FH B 2qua-
lis eft anguloG kB; erit angu |
lus G kN angulo FFIM ma- f
1or : quare & linea GN ma-
forerit ipfa FM. ideog; linea
nea BN minor erit linca BM.
Clmautem maior {it BF ipfa
BM;erit BM ipfa BA minor.Si-
miligs modo oftendetur, quo
propius ﬁJcrir_B G ipli BC, li-
neam BN femper minorem
efle.

PROPOSITIO VIIL

Potentia pondus fuftinens centrum grauitatis
fupra vectemhorizonti zquidiftantem habens ;
quo magis pondus ab hoc fitu vecte eleuabitur; | -+
minori femper, vt fuftineatur , egebit potentias
fivero deprimetur, maiori.

N Sit
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| ad C A minorem habebit proportioncm ,quam CL ad CA; & '

Sitvectis A B horizonti zquidiftans , cuius falcimentum C;
pondus autemBD , eiufdem ver0 grauitatis centrum {ic {fuprave
ctem vbiH : fitg; potentia fuftinens in A. moucaturdeinde ve
&is A B in EF, fitq; pondus motum inFG. Dico primliim mino
rem potentid in E fuftinere pondus FG vecte EF,quim potériain
ApondusBD vecte AB it k centrum grauitatis ponderisF G;
deinde tiim ex H , tiim ex K ducantar HL kM ipforum horizon
tibus pcrpcndicu]arcs,quaz in centriimundi conuenient; fitqs HL ip
fiquog; A B perpendiculatis,ducatur deinde kN ipfi EF perpen-
dicularis ,-quz ipiHL a:ﬂualis erit, & CNipfiCL zqualis.Quo-
niam enim HL horizontieft perpendicularis , potentia in A fu
ftinens pondus B 1> ad ipfinypondit-ean habebit proportioncm, i
quamC L adCA. rurfus quoniam kM horizontieft perpendicu
laris , potcnﬁain E pondus.FG fuftinens ita erit ad pondus, vt
CM ad CE. Ciimautem CN NK ipfis CL LH fint 2quales,
angulosq; rectos contineants; erit CM minor ipfa CLsergoCM

CA ip- i
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CA ipfi CE eft zqualis,minorem igitur proportionem habebit
CM ad CE, quim C L ad CA : & cim pondera BD FG fint
xqualia,eft enim idem pondus; ergo minor erit propoitio po
tentiz in E pondus FG fuftinentis ad ipfum pondus , quin po
tentiz in A pondus BD fuftinentis ad ipfum pondus. Quare
minor potentia in E fuftinebit pondus F G, quam potentia in A
pondusBD. & quod pondus magis eleuabitur; femper oftendetur
minorem adhuc potentiam pondus fuftinere 5 cam lineaP C mi
nor fit lineaC M. fit deinde vectisin QR , & pondus in QS
cuius centrii grauitatisfic O.dico maiorem requiri potentiamin R
ad fuftinenda pondus Q S, quamin A ad pondus B D.ducatura cen
tro grauitatis O linea OT horizonti perpendicularis. & quo-
niam HL OT,fiexparte L, atq; T producantur , in centrum
mundi conuenient 3 érit' C T maior CL ¢ eft autem CA ipfi CR

zqualis; habebitergo T Cad CR maiorem proportionem, quim |

LCadCA . Maior.igitur erit potentia in R fuftinens pondus
QS quimin A {uftinens BD. fimiliter oftendetur; quo vectis
RQ magisivecte AB diftabit deorfum vergens, femper maio-

| rem potentiam requiriad fuftinendum pondus:diftantiaenim: CV

longior eft CT. Quo igitur pondus 4 fitu horizontizquidiftan
temagis eleuabitur & minori ferhper potentia pondus fuftinebitur;
quo verd magis deprimetursmaiori,vt fuftineatur,egebit potentia.
quod demonftrare oportebat. r y ;

Hinc facile elicitur pbtentiam in A ad poten-
tiamin E ita efle, vt CL ad C M.

Nam ita eft LC adC A, vt potentiain A ad pondus;¥vt au-
tem CA , hoceft CEad CM, itacltpondus ad potentiamyin' E;
quareexzquali potentiain A ad potentiamin B ita‘erit, veCL
adCM . !

Similig; ratione non {olum oftendetur, potentiam in A ad po-
tentiamin Rita effe,ve CL ad C T'; fed & potentiamquog; inE
ad potentiaminR ita effe, ve CM ad CT. &.ita inr;}iquis.

,;;/

10 Quinti.

6 Huins,

6 Huins .

8 Quinti.
Ex 10 quin
.

6 Huins.

22 Quinti.

N 2 Sit
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6 Huins:
8 Quinti,

S Huins.

10 Quinti.
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Sit deinde vectis AB horizonti 2quidiftans, cuius fulcimen-
tum B; & centrum grauitatis H ponderis CD fit fupra vectem
moueaturgs vectis in BE , pondufg; in FG. dico minorem po-
tentiam in E fuftinere pondus FG vecte EB, quim potentiain
Apondus C D vecte AB. fitk centrum grauitatis ponderis FG,
&4 centris grauitatum H k ipforum horizontibus perpendicu-
lares ducantur HL k M.Quoniam enim(” ex fupra demonftratis )
BM minor eft BL, & BE ipfi BA zqualis ; minorem habebit
proportionem BM ad BE , quim BL ad BA .. fed ve BM ad
BE, ita potentiain E fuftinens pondus FGad ipfum pondus; &
vt BL ad BA , ita potentia in A ad pondus CDsminorem
habebit proportionem potentia in E ad pdndus FG; quim poten
tiain A ad pondus CD . Ergo poteutiain E minorerit poten-
tiam A . fimiliter oftendetur,quo magis pondus eleuabitur, fem-
per minorem potentiam pondus fuftigere. Sit autem vectis in
BO, & pondusiaPQ; cuins cenrtum grauitatis {it R dicomaio
rem potentiamin O requiriad fuftinendum pondus P Qvecte BO,
quim pondus CDvecte BA. ducatur a puncto R horizonti per-
pendicularis RS . & quoniam BS maior eft BL , habebit BS ad
BO maiorem proportionem, quim BLad B A;quare maiorerit

potentia in O fuftinens pondus PQ , quim potentia in A fufti |

nens pondus C D.. & hocmodo oftendetur? quo vectisBO ma
gisa vecte A Bdeorfum tendens diftabit,femper maiorem ponderi

fuftinendo




e
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fuftinendo requiri potentiam ,

Hincquog; vt (uprapatct pontentlam inA ad potcnuammE ef
fe,vt BLadBM; potcntlamq, in Aad potcnnam inO, vt BL;
ad BS. atque potentiam in E ad potentiam in O/, vt BM
adBS.

Prxtereafiin B ahamte]lxgatur potcntla itavtduz fint poten
tiz pondus fuﬁmcntcs, minor erit potentia in B fuftinens pons
dusP Q vecte BO, quim pondus CD vecteB A . exaduerfoan
tem maior rcquiritur potentia in B ad fuftinendumpondus FG ve
cte BE , quim pondusC D vecte AB. ducta enim kN ipfi EB
perpendicularis , erit EN ipfi A L zqualis: quare’EM ipfa LA
maior erit. ergo maiorem habebit proportionem EM ad EB,
quim LA ad A? & LA ad A Bmaiorem, quam $Oad O B;
quz funt proportiones potcnnse ad pondus

Similiter oftendetur potentiam in B pondus vecte A fufti-
nentemad potentiam in eodem puncto Bvecte EB fuftinentem
effe, vt L A ad EMj; ad potentiam autem in B pondus vecte OB
fuftinentem itd effe , ve AL ad OS%. qua vero vectibus E B OB
fuftinent interfefe efle, ve EM ad OS.

Deinde vt iniis, quz fupcnus dictafunt , demonftrabimus po-
tentiam inBad potenuamm E eam habere ploporuonem, quam
EMadM B;& potcntlam inBad potmtlam inAitaefle,ve AL ad
L B, potentiamg; inB ad potentiamin O, vt OS ad $B.

Sitautem vectis A B
horizonti zquidiftans,
cuius fulcimentum B ,
grauitati{qs centrum H
ponderis A C fic fupra
vectem : moueaturg; ve
ctis inBE , ac pondus
inEF potenuaq, inGJo ?
fimiliter vt fupra often-
detur potentiam in G
pondus E F f{uiftinen-

tem mmorem effe potentia in D pondus AC fuftinente . cum

enim

8 Quinti,
S Huins.

3 Cor.
(2 Huinse
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enim minorfitBM iﬁ{a
BL, minorem habebit

proportionem MB ad x /F

BG, quim LB ad BD. E

atqs hoc modo often- M

detur, quo pondus ve- x[¢ G

cte maglsclcuabltur,mi i } % F

ti potentiam. Simili-
ter (i moucatur vectis
in BO, potentiags {u-
frinens in N, oftendetur potentiam in N maiorem effe potentiain
D. maiorem enim habet proportionem SBad BN, quam 1 B
ad BD . oftendetur etiam, quo magis poindus deprimctur; ma-
iorem femper (vt fuftineatur ) requiri potentiam. quod demon
ftrare oportebat .

. Hinc quog;s liquet potentiasin G D N interfefe ita effe, vt
BMad BL , atq; ve BL ad BS,denig; veBMad BS.

norem femper. ad pon- 3 -
dus fuftinendum requi- g\ i /\

0§

CORoOLT A R.1IV M,

Ex his manifeftum eft; fipotentia vecte fur-
{fum moueat pondus , cuius centrum grauitatis
fic fupra vectem, quo magis pondus eleuabitur;
femper minorem potentiam requiri vt pondus
moueatur.

Vbi enim potentia pondus faftinens eft femper minor , erit
quog; potentia ipfum mouens femper minor.
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Ex iis'etiam demonftrabitur, {i centriim grauitatis eiufdempon
deris,fiue propinquius,, fiue remotius fuerit a vecte A B horizons
tizquidiftante , candem potentiam in A pondus. nihilominus
fuftinere: #tfi centrum grauitatisH ponderis BD. longius abfic
dvecte BA , quim centrum grauitatis N ponderis PV dum-
mododucta 2 puncto H perpendicularis H L horizonti,vectigs
A B tranfeat per N fitq; pondus PV ponderi B.D aquale;
erit tum pondus B D, tiim pondus PV, ac fi ambo ia L el-
fent appenfa ; atque funt zqualia , cim’ loco vaius ponderis ac:
| cipiantur 5 cadem igitur potentia in A fuftinens -pondus BD,
pondus quogs PV fuftinebit. Vecte altem EF, quo centrum
grauitatislongius fuerit dvecte, €0 facilius potentia idem: pons
| dus fuftinebit: vt fi centrum grauitatis k ponderis F G longius
fit 3 vecre EF, quam centrum grauitatis X ponderisY Z; itata
!' men v ducta apuncto k vecti EE perpendicularis “tranfeat per
| X; fitq; pondus FG ponderiY Z @quale; & 4 punctis kX ip-
| forum horizontibus, perpendiculares ducanturKM X935 eritCo
maiorC M acpropterea pondus FG in vecteerit, ac fiin Mel
fet appenfum, & pondus YZ, ac fiin 9 effet appenfum . quo-

\
|
\
i

l niam

161
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niam autem maiotem habet proportionem Co ad CE, quim
CM ad CE ,maior potentiain E fuftinebit pondus YZ, quim
FG. In vecte autemn QR ¢& conuerfo demonftrabitur , fcilicet
quod centrum grauitatis ciufdem ponderis fit longius  vecte, e0
maiorem effe potentiam pondus {uftinentem. maior enim eft
CT, quim CI; & obid maiorem habebit proportionem CT
ad CR, quam CIad CR. Similiter demonftrabitur, fi pondus
intra potentiam , & fulcimentum tuerit' collocatum ; vel potens
tia intra fulcimentum, & pondus. Quod idem ctiam potentiz
cueniet mouenti. vbi enimminor potentia fuftinet pondus , ibi
minor potentia mouebit ; & vbi maior in fuftinendo, ibi maior
quog; inmouendo requiretur.

RROPOSITIO VIIIL

Potentia pondus fuftinens infra vetem ho-

rizonti :equidiﬁantem ipﬁus centrum grauitatis |

habens
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habens , quo magis ab hoc fitu ve@e pondus cle
uabitur maiori femper potentia, vt {uftineatur,
egebit. {i vero deprimetur, minori.

G

Sit vectis A Bhorizontizquidiftans , cuius fulcimentum Cj
fitq; pondus A D, cuius centrum grauitatis L fit infra vectem 3
fitq; potentiain B fuftinens pondus AD : moucatur deinde ve-
ctis in FG, & pondusin FH. Dico primiim maiorem requiri
potentiamin G ad fuftinendum pondus FH vecte FG , quim
{it potentiain B pondere exiftente A D vecte autem AB. fitM
grauitatis centrum ponderis FH , & a punctis L M ipforum ho-
rizontibus perpendiculares ducantur Lk MN: ipfi vero FG per-
pendicularis ducatur M S, quee @qualis erit LK, & CKipfi CS
erit etiam zqualis. Quontamigitur CN maior eft C k , habe-
bit NC ad C G maiorem proportionem, quim Ck ad CB; po
tentiauero in B ad pondus A D eandem habet , quam k C ad CB:
8 vt potentiain G ad pondus FH, ita eff NC ad CG ; ergo
maiorem habebit proportionem potentia in G ad pondus FH,
quim potentia in B ad pondus A D . maior igitur eft potentia
m Gipfa potentia in B. {i verd vectis fit in OP, & pondus in
OQ 5 erit potentia in B maior, quim in P. eodem enim mo-
dooftendetur CR minoremefleCk,& CR ad C P minorem

O habere

7 Huius.
8 Quinti.
S Huius.

10 Q uinti

7 Huius,

163




164

"DE VECTE

l

E N : /,u',’
A X H c/

/
‘g

habere proportionem, quaim Ck ad CB; & obid potentiamin |
B maiorem efle potentiain P. & hoc modooftendetur , quo ma-

gisafitu A B pondus eleuabitur , femper maiorem potentiam ad

pondusﬁxﬁincudum requirt. ¢ contra vero {i deprimetur. quod

demonttrare oportebat.

Hinc quog; facilé clici poteft potentiasinPBG interfefeita

effe,vt CR ad Ck; &vtC k ad C Nsatq; vt CN ad CR.

Sit deinde vectis A B horizonti equidiftans,cuius fulcimentum

B; pondufg; C D habeat centrum grauitatis O infravectem; fitqs

potentiain A fuftinens pondus C D. Moueatur deinde vectis in

BE BF,

i

|

|
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BE BF, pondufq; transferatur in GH kL. Dicomaiorem re-
quiri potentiaminE , vt pondus fuftineatur, quim in A ; & ma
joremin A, quim inF. ducantura centris grauitatum horizon-
tibus perpendiculares NM OP QR , qua ex parte N O Q
protract in centrum mundicon}lcnient . fimiliter vt fupra often
detur BM maioré effe BP,& BP maiorem BR;&BM ad BEma:
iorem habere proportionem,qaim BP ad BA; 8 BPad BA ma-
iorem , quim BR ad BF : & propter hoc potentiam in E maio-
rem effe potentia in A ; & potentiamin A maiorem potentia in
F. &quo vectismagis i fitu A B eleuabitur, {femper oftendetur,
maiorem requiri potentiam ponderi fuftinendo . i verd depris
metur , minorem .

Hinc patetetiam potentias in E A Finter fe feitaeffe,vt BM ad
BP;&vte BPad BR;acvt BM adBR.

Infuper {i in Balterafit potentia,ita vt duz fint potentiz pondus
fuftinentes,maiore opuseft potentiain B pondus kL fuftinente
vecte BF, quim pondus CD vecte AB. & adhuc maiore vecte
AB , quim vecte BE. maioremenim habet proportionem RF
ad FB, quimP A ad AB;&P A ad A Bmaioremhabet ; quim
EMad EB.

Similifcrq; oftendetur potentias in B pondus vectibus fuftinen-
tes interfefeita effe,vt EM ad A P; &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 Hitins,

| 3 Cor.
2 Huiys,
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Sit autem Vectis

AB horizontizqui- T
| diftans , cuius fulci- / i 1
' mentum B3 & pon- ey \/ s SN
| dus AC ; cuius cen- ? 5 i o
! trum grauitatis {it in- & I \ ;,/’.’L\
{ fravectem: {itq; po- ' i "
\ tentia in D pondus ST G
| fuftings; moucaturgs r /\1'
i vectisin BEBF, & M \

' potentiainG H: fi- N1t :

militer oftendetur po

tentiam in G maiorem effe debere potentiain D; & potentiamin
| Dmaiorem potentia in H. maiorem enim proportionem habet
‘1 KBad BG, quimBL adBD; &BL ad BD maiorem , quﬁm
MB adBH. &hoc modo oftendetur >QUO Vectis magis a fitu
AB eleuabitur, adhuc femper maiorem effe debere potentiam pon
dus fuftinentem . qud autem magis deprimetur; minorem.quod
demonftrareoportebat.
Similiterin his potentiz in G DH inter fefeita erunt, vt BK
ad BL ; & vt BLad BM ; denigs vtBkad BM.

COROLLARIV M.

Ex his patet etiam, fi potentia ve&e furfum
moueat pondus, cuius centrum grauitatis ﬁt_'m-
fra ve@em; quo magis pondus cleuabitur, fem
per maiorem requiri potentiam, vt pondus mo
ueatur .

Namfi potentia pondusfuftinens femper cft maior : erit quogs
potentiamouens femper maior.

Et his




 E

Ethisetiam facil@ elicietur, fi centtum grauitatis eiufdem pon-
deris, fiue propius, fiue remotius fuerit 2 vecte A B horizontiz-
quidiﬂantc;candcm potentiamin B pondus fuftinere. vt {i cen-
trum grauitatis L ponderis AD(it remotius d vecte BA , quim
centrum grauitatis N ponderis P V3 dummodo ducta a puncto L
perpendicularis L K horizonti,vectiq; A B tranfeat per N : fimili-
| ter vt in pr;vzccdcntiOﬁcndctur,candcm potentiam inB,&pondus
i AD,3pondus PV fuftinere. In vecte auté E F,quo centrii grauitatis
| Iongius aberit a vecte, ¢0 maiori opus erit potentia ponderi fufti-
! nendo. vtcentrum grauitatis M ponderis F H remotius it i ue
| cte EF, qudm S centrum grauitatis ponderis X Z3 ducantura pun
| ctis M S horizontibus perpendiculares M T $ G 3 exit C I maior
| CG: ac propterea maiorefle debet potentiain E ;pondus FH fu

ftinens, quim pondus XZ. Contra uerd in uecte O R oftende
tur, quo {cilicer centrum grauitatis eiufdem ponderis longius ab
| fitd uecte, & minori potentia pondus fuftineri. minorenim eft
'CY,quimCT. Similiquog; modo demonftrabitur , fi pondus
it intra potentiam , & fulcimentum ; uel potentia intra fulci-

|

vbi
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mentum, & pondus. Quod idem potentia cuenict mouenti ;
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vbi enim minor potentia fuftinet pondus, ibi minor potentia mo-
uebit. & vbimaior potentiain fuftinendoj; ibi quog; maiorinmo
uendoaderit. "

PROPOSITIO X.

Potentia pondus fuftinens in ipfo vee cen-
trum grauitatis habens, quomodocung; vecte
transferatur pondus; eadem femper, ve{uftinea-
tur , potentia opus erit.

) )4

Sitvectis AB horizonti zquidiftins , cuius fulcimentum C.
Evero centrum grauitatis ponderisin ipfofit vecte. Moueatur
deinde uectisin FG, H k;& centrum grauitatis in L M. dico ean

dem potentiam in kB G idemmet femper fuftinere pondus.

Quontam enim pondus in uecte A B perindefe habet, ac {i effet
appenfum inEj & inuecte GF, ac fi effet appenfumin L;& in
uvecte Hk , ac fi in M effet appenfum ; diftantiz uero CL CE
CM funt inter fe {e zquales ; nec non CK CB CG interfe -
quales;erit potentiain B ad pondus,ut CE ad CB; atque poten

tiain
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tiain k ad pondus , ut CM ad Ck ; & potentiain G ad pondus,
vtCL ad CG. ecademigitur potentiain k BGidem translatum
pondus fuftinebit. quod demonftrare oportebat.

Similiter oftendetur, {i pondus effet intra potentiam, & fuslci-
mentum; vel potentia inter fulcimentum, & pondus.-quod idem
potenti mouenti cuenict.

R:R Q. P05k Tl Xk

Si ve&tisdiftantia inter fulcimentum,& poten
tiam ad diftantiam fulcimento , punctogq;, vbi
a centro grauitatis ponderis horizonti ducta
perpendicularis vectem fecat, interiectam ma-
iorem habuerit proportionem , quam pondus
l:;d potentiam ; pondus vtig; a potentia moue-

itur .

Sit vectis AB, ex
punctog; A {ulpenda
turpondus C; hoceft
punctum A femper fit
punctum, vbiperpen
dicularis 4 grauitatis
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-
co pondus C2 potentia in B moueri. fiatve BDad DA, ita
pondusE ad potentiam inBj atg; pondus E quog; appendatur

-

inA: pater potentiam in B zqueponderare ipfi E; hoc eftpon- |
dusE fuftinere. & quoniam BD ad D A maiorem habet pro- |
portionem,quim Cad potentiam in B; & ve BD ad DA, ita |

——

eft

| 1 Huins.
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eft pondus E ad po-

tentiam: igitur Ead -~ A D 4
potentiam maiorem /N
habebit . proportio- c

nem , quam pondus
C ad eandem poten-
tiam. quare pondus

voRuinth | B maius erit ponde-
re C. & clim potentia ipfi E @queponderet , potentia igitur ipfi
C nonaequcpondcrabit,fcd fuaui deorfum verget. pondus igitur
C a potentia in B moucbitur vecte AB , cuius fulcimeatum
et D.
Sivero {it vectis AB, & A D 2
fulcimentum A , pondufg; C A ‘:—‘:)
in D appenfum , & potentia ¢
inB5 & BA ad A D maio-~ |
rem habeat proportionem , [Ej
quim pondus C ad poten-
tiam inB. dicopondusC 3 I‘
potentiain B moueri . fiatve BA ad ADjitapondus Ead poten
| tiaminB: &fi E appendatur inD, potentiain B pondus E fufti
2 Huius.

nebit. fedcim B A ad A D maiorem habeat proportionem,
quim pondus C ad potentiam inB;& vt BAsad AD ,ita eft
pondus E ad potentiam in B : pondus igitur E ad potentiam ,
quzeft in B, maiorem habebit proportionem, quam pordus C
10 Quinti. ad eandem potentiam. & ideo pondus E maius erit pondereC.
potentia verd inB fuftinet pondusE 5 ergo potentia in B pondus
Cminus pondercE in D appenfum moucbit vecte AB, cuius fulci
mentum eft A .




DE VECTE 57

Sit rurfus vectis

AB, culusfulcimen A D B
tli A;& pondus C in N : ;

B fit appenfum; itgs ¢
potentia in D : &

D A ad AB maio- » 5 E

rem 'habeat propor-

tionem, quim pon-i! -

dusC ad potentiam ', quz cft inD.. dico pondus C 3 potentia
in D moueri. fiat ve DA ad A B , ita pondus E ad -potentiam in
D; &fitpondus E ex puncto B fufpenfum : potentia in D pondus
E {uftinebit . {cd DA ad AB maiorem habet proportionen,
quim Cadpotentiamin Dj & vt D A ad AB,ita eft pondusE
ad potentiam in D; pondus igitur E ad potentiam, quzeftin D,
maioremhabebit proportionem, quam:pondus C ad eandem po
tentiam. quarepondus E maius cft pondereC.. & ctim poten-
tia in D pondusE fuftinear , potentia igiturin D-pondus Cin B
appenfum vecte A B, cuius fulcimentum eftA ; mouchit.. quod
demonftrarcoportebat. )

AL T FBeRS

. Sitiwectis A B, &
pondusC in A ap- A DE A
penfum. & poren- | oA 9o oy ' 792
tiain Byfiequé fulei- [ o |
mentum D:& DB >4 LS Bl S

ad D A maiorem hibeat proportionern-, quim pondus € ad po
tentiam in B. dico pondus C 3 potentiain Bmoueri. fiat BE ad
EA , vt pondus C:adpotentiam, erit punctum Elinter BD.opor
{tetenim BE ad E A minorem habere proportionem , quim DB
{ aé ;:DYA’& ideo B E minor.erit BD J. & quoniam potentia inB {u
ftinet pondus Cin A'appenlum uecte A B,cuius fulcimenti Esminor
igitur potentia in B, quim data, idem pondus fuftinebit fulcimen
\to D.dataergo potentiain B pondus C mouebit uccte A B, cuius
tulcimentum eft D.

- P si

1 Huius.
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L/ RS I el e B
Sit deinde vectis AB, & fulci
A D E B,

mentum A , & pondus Cin D R
appcnfum,ﬁtq;poteutiainB; & A E]
A Bad AD maiorem habeat pro- <.

portionem, quim pondus C ad
potemiam in B. dico pondus G
apotentiain B moueri, Fiat ABad AE, vt pondus Cad poten
| tiamjerit fimiliter punctum E inter BD. necefleelt enim A E
Bquinti | o siorem éffe AD. & pondus Cefletin E appenfum,potentia
2 uins, | in B illud firftineret , :minorautem potentia in B, quim data,fufti- ‘
L Cors dus Crin D appenfimsdata ergo potentiainB ondusCin '
o Hxide, | DOSRRARIS ppenium;data ergo p PORS

D appenfum vecte A B, cutus fulcimentum eft A, mouebit.

Sit rurfus vectis' A B, cu
D b : B - 1

ius fulcimentum A , 8 pon -ﬁr
o

o

dus C in B.fit:appenfum; ©

fitg; potentiain D5 & DA

ad ‘AB maiorem habeat

proportionem quim'pondus C ad potentiam in D dico pon-
dus C 3 potentia in D moueri. fiat vt pondus C ad potentiam,
8 Quinti, | itaD A ad AE;erit A E maior AB ; cim maior fit proportio
DAad AB,qll_:‘lm DA ad AE. & fi pondus C appendaturin
3 Huius, E, patet potentiam in D faftinere pondusC in Eappenfum. mi-
3 Cor. | niOf autem potentia, quim data, fuftinet idem pondus Cin B
3 Huins. | dara igitur potentia in D pondus Cin B appenfum mouebit ve-
;{c A B, cuius fulcimentum cit A, quod oportebat demon-

rare. ‘

PROPOSITLO XIL
PROBLEMA

Datum pondus 2 data potentia dato vedte
moueri.,




DE VECTE 58

Sit pondus A vt centum , potentia verd mouens it vt decem
fitq; datus ve&is BC. oportet potentiam ,qu eft decem pondus
A centum vecte BC mouere. Diuidatur BC in D, ita v¢ CD
ad DB eandem habeat proportionem , quiam habet centum ad
decem, hoc eft decem ad vaum jetenimfi D ficret fulcimentum,
conftat potentiam vtdecem inC @queponderare ponderi A in B
appenfo: hoceft pondus A fuftinere. accipiatur inter BD quod
uis punctum E, & fiat E fulcimentum. Quoniam enim maior
eft proportioCE adEB, quimCDD ad DB 5 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 fit E, mouebit.

Sivero fit vectis

BC, & fulcimen- 3 E_ C
tumB.diuidatwrCB =~ & [D

inD,ita vt CBad A

BD eandem habeat
| proportionem, qui

habet centum ad decem :&fi-pondus A in D fufpendatur,& po-
tentiain C, potentia vt decem in C pondus A inD appenfum fu
ftinebit. accipiatur inter D B quoduis punctumE, ponaturq; pont
dus A inE ; & cim f{it maior proportio CB ad BE, quim
BC ad BD; maioremhabebit proportionem CB ad BE,, quim
pondus A centum ad potentiam decem. potentia igitur decem
in C pondus A centum in E appenfum mouebit vecte BC, cu
1us fulcimentum eft B quod facere oportebat.

| Lemma

I Huius,

buins.

11 Huing.

2 Huius,
8 Quinti.

11 Huius.
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HE' VEC T E

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

fulcimentum fic B, &pondus 3 X c

! A-centum inCappenfum:po i: b ,
naturenim potcntia {uftinens [T
dus A sinter BC el
| pondus A vtcungs inter BC, Y

veinD, femper potentiama
iorerit pondere A.quarcopor
tet datam potentiam maiorem effe pondere A. fitigitur poten” |
tiadatavt centum quinquaginta. dinidatur BCin D, itavt CB
ad BD fit, vt centum quinquaginta ad pcntum;hoc gﬁ'tria adduo: |
Tocioh & (i ponatur potentiain D, patet potentiamin D fuftinere pon- |
' dusA in C appepfum . accipiatur 1tad; inter D C quoduis pun.

- i ctum E, ponaturgs potentia moucns inE; & ciim maiorfit pro-
i portioEB ad BC, quim DB ad BCj; habebit EB ad BC maio ‘.
| rem proportionem , quim pondus A ad potcntiam in E . poten |
| tiaigitur vt centum quinquaginta in E pondus A centum in C |
appenfum vecte BC, cuius fulcimentum eft B, moucbit. quod

facere oportcbat .

2 Cor.
3 Huius +

11 HUiS.

COROLLARIVM.

Hinc manifeftum eftfi data potentia fit dato
pondere maior; hoc fieri poffe , fiue ita exiften
| tevede , vt eius fulcimentum fit inter pondus,
& potentiam ; fiue pondus inter fulcimentum , |
&potentiam habente; fiue demum potentia in-
ter pondus, & fulcimentum conflicuta. l

Sin autem data potentia minor , vel zqualis

dato pondere fuerit; palam quog; eft id ipfum
dumtaxataffequi poﬂc vecteitaexiftente, vt eius
fulcimentum fit inter pondus , & pontentiam ;
vel ‘ [




habente.

PROPOSITIO XIIL
PROBLEMA.

Quotcung; datis in ve&e ponderibus vbicun-
queappentis , cuius fulcimentum fit quog; da-
tum , potentiam inuenire , qu in dato pun&o
dataponderafuftineat .

D K UE Seehioubiap p $:d . B
' FAS ’
[y <]
N 2] |

L

Sint data pondera A BC in vecte DE, cuius fulcimentum F,
vbicungs in punctis D G H appenfa : collocandag; fit potentia in
punctoE. potentiam inucnircoportct, s quz in B data pondera
ABCvecte DE fuftineat. dividaturDGin k, itaveD kadKG
fit,ve pondus B ad pondus A;deinde dividatur k Hin Lyita ve kL
ad LH, fit vt pondus C ad pondera BA 5 atq; vt FE ad FL, ita
fiant pgndera ABC fimul ad potentiam, que ponatur in E. di-
co potentiam in E datapondera ABC in D GH appenfa vecte
| DE, cuius fulcimentum cft F, fuftinere.Quoniam enimfiponde
ra ABC fimul effent in L appenfa , potentia in E data pondera

POH-

[ SRR

DE VECTE £9
vel pondus intra fulcimentum , & potentianT :

1 Huins.

in L appenfa fuftinerct;pondera vero A BC tamin L ponderant, |5 myiys.
quim {i CinH, & BA fimulin K effentappenfa; & ABin k tim 1 de libra.

175




176

DE VECTE

ponderant;qur‘&m fiAin D, &B in G appenfa effent ; ergo po-
tentiain E dataponderaA BCin DGH appenfavecte DE, cu-
ius fulcimentum eft F , fuftinebit. Siautem potentia in quouis |
alio punctovcctis DE ¢ prazterqu:‘im in F ) conftituenda effet,
vtin k ; fiacve Fk adFL , ita pondera ABC ad potentiam: fi-
militer demonftrabimus potentiamin k pondera ABC in pun-
ctis D GH appenfa fuftinere. quod facere oportebat.

2 Huing.

A

m i

e Sy v m z
=T

Ex hac,& ex quinta huius , fi pondera ABC {int in vecte
DE quomodocungs pofita; oporteatqs potentiam inuenire,qua
in E datapondera fuftinere debeat : ducantur 3 centris grauita-
tum ponderum A B C horizontibus perpendicularcs 5 qua Ve-
ctem D E inD GH punctis fecent 5 czterags eodem modp fiant:
Manifeftum eft,potentiamin E,vel in K data pondera {uftinere. |
idemenim eft, ac fi ponderain DG H effent appenfa.
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PROPOSITIO XIIL
PROBLEMA
Data quotcung; ponderaindato ve@e. vbi-

cung; & quomodocung; pofitaa data potentia
moueri.

S

A .,

T

G g
c

Sit datusvectis DE, & fint data pondera vt in precedentico
rollario; fitqs A vt centum , B'vt quinquaginta , C vttriginta;
dataq; potentia fitvt triginta. cxponantur eadem, inueniaturg;
punctum L; deindedividatur LE n F, itave FE ad EL fit , vt
centum octoginta ad triginta, hocefb fexad viums: & fi'F fieret .
fulcimentum, potentia vt trigintain E {uftineret pondera ABC., R ke
accipiatur igitur inter LF quoduis punctum M, fiatq;. M fulci- | ;
mentum : manifeftum eft potentiam in E vt trigintal pondera 1 Huiss.
A BC vt centum:octoginta vecte D E mouére ./ quod (facere
oportebat. g [ )

Hoc autem vniuersé affequiminimé poterimus;, fiin extremita-
tevectis fulcimentum effet’, vt in D squiaproportio D E,ad ‘DL
hoc eft proportio ponderum AB C ad potentiam ; quz pondera
fuftineredcbeat, femper eft: dara.. quod multo quiog; minus fiefi
poflet; {i ponenda ‘e(‘fct potentiainterD Ly 10T '

PR O-
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DEOV ECTE

| tum, fuftineat, oftendamus.-

*| punctum D; in quo collocanda fit potentid; qua vectem AB fu

* | linéaC Ehorizonti pcrpchdicu?aris«, quée-vectem A B in duasdi=

potcmiam, quz {i collocetur 1

“PRO PEO SITIO XV.
PROBLEM A.

.+ Quia verd dum pondera, yecte moucntur,

| vectis qiiog; grauitatem‘hibet , cuius nulla. ha- |
. . . . 1 .« 1
| @enus mentio faGaeft : idcirco primum quo-

modo inueniatur potentia , que in dato puncto
datum vectem , cuius fulcimentum (itquog; da-

D T X 3
B L .

| Bt

Sit datus vectis AB-; éius fulcimentum fit datum C:5 fitgs

finiere debeat) ita'vt immobilis perfiftat . ducatur a puncto C

uidat partes AE EF; fitqs partis A E centrum gravitatis G, &
partis EF centrum grauitatis H; i punccisqué G H horizon-
tibus pcrpmdicularéswducéntur G kH L+ que lincam AF
in‘punctis KL fecentiquoniam enim vectissABalineaGEin duas:
diuiditur partes AE EF 3 idéo vectis ABnihil aliud-erit’s nift
duo pondera A'E EFin vecte,. fiue libra AF pofita’; emus’ fus
{penfio, fiue fulcimentum eft C.quarcpondera AE EF itaeriint:
pofita, ac fi in k L effent appeafa . diidatur ergok L in M,
itave kM ad ML, fic vt grauitas partis EF ad grauitatem par-
tisAE; & vt CA ad CM, ita fiat grauitas totius vectis AB ad
in D ( dummodo DA horizonti

PCI‘PCI‘I -
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perpendicularis exiftar ) vecti aqueponderabit ; hoc eft vectem '

AB deorfum premendo fuftinebit. quod inuenire oportebat.

$ivero potentiain puncto B ponendaefiet . fiatve CFadCM
itapondus AB ad petentiam. f{imili modo oftendetur poten.
tiam inB vectem A Bfuftmere.fimilitergs demontftrabitur in quo-
cung; aliofitu (" preterquimin e ) ponenda fuerit potentia, vtin
N.flatenim vt C O adCM, ita A B ad potentiam ; qu {i pona-
turin N, vectem A B fultinebit.

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

D b B
G H
o |
X Q oM 2 P
3.

Dividatur AM in Q,ita veAQ ad QMfit, ut grauitas ue-
ctis A B ad grauitatem ponderis P ; deinde ut C Fad CQ,itafiat
! grauitas A B, & P fimulad potentiam , qua ponatur in B : patet
potentiamin B uectem A Buni cum pondere P fuftinere. Siue-
o efflet CA adC M,ve A B ad Pjefler punctum C eorum centrum
grauitatis,& ideo vectis A B vna cum pondere P ab{g; potentia in
Bmanebit . fedfiponderum grauitatis centrum effet interCF , vt
in O; fiatve CF ad CO , ita A B&P fimul ad potentiam, qua
in B, & vectem A B, & pondus P fuftinebit.

Q Simili.

13 Huins.

13 Huius.

Ex fexta

aquep,

T Arch.de,
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Similiter oftendetur, fi plura effent pondera in vecte A B ubi-
cungs& quomodocunq; pofita.

Infuper ex his non folum,ut indecimaquarta huius docuimus,
quomodo fcilicet data pondera ubicung; inuccte pofitadatapoten |
tia dato uecte mouercpnffumus , eodem modo grauitate uectis
confidetataidem facere poterimus uerlim etiam accidentia reli-
qua, quz fupra-abfg; uectis grauitatis confideratione demonftra-
ta lunt; fimilimodo uectis grauitate confiderata vna cum ponde
ribus, uel fine ponderibus oftendentur . '




} ROCHLE AE inftrumento pon
' dus multipliciter moueri poteft;
|| quiavero in omnibus eft eadem
. ratio:ideo ( vt reseuidentior ap-
, pareat) in iis, qua dicendafunt,
intelligatur pondus furfum ad re

ctos horizontis plano angulos hoc modo fem-
per moueri.

181
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DE TROCHLEA

) 4
Sic pondus A , quod ipfiho :\B

rizontisplano furfum ad rectos °

angulos fit attollendum 3 & vt c

fieri folet, trochlea duos habens
orbiculos , quorum axiculi fint .
in BC , fuperne appendatur 3
trochlea verd duos fimiliter ha
bens orbiculos, quorum axicu-~
lifint in D E,ponderi alligeturs
ac per omnes vrriufgs trochlez
orbiculos circunducatur du&ta-
rius funis,quem inaltero cus ex
tremo, putd in F, oportet efle
religatum. potentia autem mo 15
uéns ponawur inG , quz dum )
defcendit , pondus A furfum ex
‘ { aduerfo attolletur ; quemadmo
' | dum Pappusin octauo libro Ma
! * | thematicarum collectionum af-
| ferit; nec non Vitruuius indeci
| o de Architectura,&calii.

Quomodo autem hoc trochlex inftrumen-
'tum reducatur ad vetem; cur magnum pbndus
l:\ ab exiguavirtute, & ctlu(‘)modo, quantog;in tem
' pore moueatur; cur unis in vno capite debeat

effe religatus; quodq; fuperioris, inferiorisque |
trochlez fuerit officium; & quomodo omnis in \‘ |

numeris l [ _




DE TROCHLEA &6
numerisdata proportio inter potentiam, & pon
dusinueniri pofsit; dicamus.

LEMM A.

Sint re@a lince AB CD parallele, qua in
punctis AC circulum A CE contingant , cuius
centrumF:& FA FC connefantur. Dico

'AF C re@amlincam efle.

DucaturFE ipfis A B C D zquidiftans. 1/\\

&quoniam A B, & FE funt parallele, &
angulus BAF eft rectus ; erit & AFE re- | ‘

ctus. codemq; modoCFE rectus erit. li- ’\\‘ /
necaigitur AFC recta eft. quod crat de- | E
monftrandum . \

3 P

PROPOSITI1O L

Si funis trochlew fuperne appenfa orbiculo

circunducatur , alterumgq; cius extremum pon- ¢

derialligetur , altero interim & potentia pondus
fuftinente apprehenfo : erit potentia ponderi
zqualis. ¢

Sit

[ 18 Tersii.
| 29 Primi.
14 Primi.
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| 1 Huins»

de libra.
8 Vndeci-
i .

18 Tertii.

Ex 28Pri
mi.

1 Primi.
Archim de
aquepond.

{ tur; fitgy D quogs

DE TROGCHLEA

Sit pondus A,
cui alligatus fit fu-

nis in Bj trochleaqs B
habens orbiculumC

EF, cuius centrum - C ®
D, furfumappenda- D

centrum axiculiy &
circa orbiculum uo-
luatur funiss BCEF
G fitqs potentia
in G fuftinens pon-

dus A. dico poten- -
tiamin G ponderi A

zqualem efle.Sit FG A
zquidiftans CB .

Quoniam igitur pon

dus A manet ; erit :

CB horizonti plano perpendicularis : quare F G eidem plano per-
pendicularis erit.Sint CF piicta in orbiculo,i quibus funesCB FG
in horizontis planiiad rectos angulos defcenduntstangent BCFG
orbiculi CEF 1n punctisCF.orbiculﬁ enim{ecarend poffunt.con
nectantur DC DFEzerit CF recralinea,& anguliDCB DF Grecti.
Quonii auté BCtim horizonti ,timipfi CF eft perpendicularis;
erit lineaCF horizonti zquidiftans.cim verd podus appenfum fit
inBC, & potentiafit in G3 quod idem eft, ac fi effet inF; erit
CF tanquam libra, fiue vectis,cuius centium, {iue fulcimentum eft
D;nam in axiculo orbuculus fuftinetursatgs punctum D, cum fit
entrum axiculi' , & orbiculi , etiam vtrifque circumuolutis

| immebileremanet , Itags cim diftantia DC {t xqualis diftantie

DF, potentiaqs in F ponderi A in Cappenfo aqueponderet,cim
pondus fuftineat, ne deorfumvergat ; erit potentiain F, flueinG
(‘nam idemeft ) conftituta ponderi A zqualis. Idem enim effi-
cit potentiain G, acfiin G aliud effer appenfum pondus zquale
ponderi A 3 quz pondera inC F appenfa equzponderabunt. Pree-
terea , clim in neutram fiat motus partem, idem erit vnico exi-

ftence




185
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ftentefune B (, EFG hoc modo orblculo circumuoluto; ac fiduo
effent funes BC FG alligati in vecte, fiuclibraCF.

COROLLARIVM.

Ex hoc manifeftum efle poteft, idem pon-
dus ab eadem potentia ablq; ullo - huius tro-
chlez auxilio nihilominus fuftineri polTe A

Sit enim pondus H zquale
ponderi A, cui alligatus fic funis - >
kL fitg; potentiain Liuftinens
pondus H. cfnp autem _r.or_ldus C@_ .
ab{q; vllo adminiculo fuftinere I
volentes tantaviopusf{it, quanta
ponderi cft 2qualis ; erit potentia
in L ponderi H zqualis : pondus
vero Hipfi pondert A cft zquale,
cuipotentiainG eft zqualis; erit
igitur potentiain G potentizin L

zqualis. quod idem eft,acfi cadé i

potentiaidem pondus fuftineret. B i
Pretereafi potentizinG , & S

in L inuicem fuerint @quales,feor [—Aj H

fumautem pondeu'bus minores; - )

patet potentias panderibus fufti-
nendis-non fuffcere. {ivero maiores, manifeltum eﬁ pondcraa
pontentiis moueri. &iic ineademeffe proportione potentiamin
L ad pondusH , velutipotentiain G ad ponduysd.
Scdquomam in demonftratione affumptum fuit axncu]um dlr-
cumuerti , quivt plurimum immobilis manet ; idcirco immobili
quogs; manente axiculo idemoftendatur.

Sit
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| &axiculi centrum. Ttags cim D C fit zqualis DF,8 D G ipfi |

{lo, fi ponatur inF potentia fuftinens pondusin C appenfum; erit

| nus ; Iiceat propterea iniis, quz dicenda funt loco axiculi cen-

DE TROCHLEA

Sit orbiculus trochlez CEF, cu
ius centrum D 3fitq; axiculusGHk,
cuius sdem fit centrum D. Ducatur

CG DkE diameter hotizonti 2- -
quidiftans. & quoniam dum orbi- \

culus circumuertitur, circumferen-

tia'cir(:Elli-CEF fc.}:pcrcﬂ _xquidi- 8 _}I 4
ftans circumferentize axieuli GHk; 6\27\1( l

circa enim axiculum circumuerti-
tur; & circulorum zquidiftantes cir
cumferentixz idem habent centrumj
erit punctum D femper & orbiculi,

Dk; erit GC ipfi k F zqualis . {i igitur in vecte , fiue libra CF
pondera appendantur sequalia,a:quepondcrabunt . diftantia enim
CG zqualiseft diftantiz kF ; axicululo; GHK immobilis gerit
vicem centri, fiue fulcimenti. immobili igitur manente axicu-

potentiain F ipli ponderi zqualis . quod erat oftendendum..
Etclimidem prorfus {it,{fuc axiculus circumuertatur , fiue mi-

trum tantdim accipere.
PRO'POS T T YO 11

Si funis orbiculo trochlex ponderi alligate
circumducatur,altero eius extremo alicubi reli- |
gato , altero uerd Apotentia pondus fultinente
a,pprch_cnfo ; erit potentia ponderis fubdupla.

Sic ‘
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Sit pondus Asfit BCD
orbiculus trochlez pon- & % G Y
deri A alligate, cuius cen B L
trum E ; funisdeinde FB
CDG circa otbiculum tlniat
voluatur , qui religetur in 1
F; fitg; potentia in G fu
ftinens pondus A. dico
potentiam in G {ubdu-
plam effe ponderis A.fint
funes FB G D puncti E
horizonti perpendicula-
res, qui inter fe fe zqui-
diftantes eruntstangantqs
funes FB G D circulum
BCD in B D punctis.
connectatur B Dserit BD
per centrum E ducta,
ipfiufqué centri horizonti zquidiftans. Cim autem potén-
tia in G trochlea pondus A fuftinere debeat , funem ex altero ex-
tremoreligatum effe oportet , putain F ; ita vt F zqualiter faltem
potentiz inG refiftat , alioquin potentia in G nullatenus pondus
fuftinercpoflet. Et quoniam poténtia_fime, fuftinet orbiculum,
quireliquam trochlez partem, cui appenfum eft pondus , {uftinet
axiculo; grauitabit hec trochlez pars in axiculo,hoceft in centro
E. quarcpondus A in eodem quog; centro E pondcr'abit sacfi
in E effet appenfum. pofita igitur potentia , quz . in G, vbiD
( idemenim prorfus eft ) erit BD tanquam vectis , cuius fulci
mentum erit B, pondus in E appenfum, & potentiaiuD. con
ucnienter enim fulcimenti rationem ipfum B fubire poteft , exi
ftente fune F Bimmobili. caterum hoc pofterius magis elucefcet.
Quoniam autem potentiaad pondus eandem habet proportio-

nem, quim BEad BD ;& BE in fubdupla eft proportione i

ad BD:potentiaigitur iu Gponderis A fubdupla erit . quod de-
monftrare oportebat .

SV ndecimi

Ex prace-
denti. i

2 Huius de
velte.

R Hoc
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G

)

Hoc igitur ita {c ha- cfyesies
bet vnico exiftent efune il

FBC DG ipfi orbiculo Qi
circumducto, acfi duoel /fg AT

{ent funes BF G D ve- LB
cti BD alligati, cuius ful D'\\“i— B
cimentum erit B », pon- ' H
dus in E, appenfum , & i
potentia fuitinens nbD,
velquodidem eftinG.

A

COROLLARIVM L

Ex hoc itag; manifeftum eft,pondus hoc mo
do 2 minoriin fubdupla proportione potentia
fuftineri , quam fine vllo huiufmodi trochlee
auxilio.
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G b
Iy :

Veluti fit pondus H ponderi A
zquale , cui religatus fit funis kL5
potentiag; 1 L fuftineat pondus H;

erit potentia in L feorfum ponderi

H, & ponderi A wqualis ; fed poten 3 __CE) n
tia in G fubdupla eft ponderis A, U /
quare potentia in G {ubduplaerit po

tentie,quz eftin L. & hocmodo in
huiulcemodi reliquis omnibus pro

portio inueniri poterit, : =

COROLLARIVM. II.

Manifeftum eft etiam ; {i duz fuerint poten-

quamque fuftinere dimidium ponderisA.

Hocautemex tertio, & quarto corollario fecund2 huius in
tractatude vecte patet. :

COROLLARIV_M IT1
i
. lllud quog; praterea innotefcit, cur fcilicet fu
‘nisex altero reli gatusefle debeatextremo .

l i RS

tie vnain G, alterain F,pondus A fuftinentes; | .
 vtrafq; fimul ponderi A aquales efle: & vnam
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DTROCHLEA
PROPOSITIO IIL

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

pla.

T
Sit pondus A;Gt BCD orbiculus trochlez pon / ‘\
deri A alligate, cuius centrum K 3 EFG vero [
fit trochlez furfum appenfee ,cuius centrum H. u
deinde LBCDME FGN funis circa orbicu-
los ducatar, quireligeturinL ; fitg; potentiain
N fuftinens pondus A. dico potentiam in N
fubduplam cffe ponderis A. fienim potentia fu
ftinens poidus- A vbi M collocata foret, eflet 1
Jvtigs potcntiain M fubdupla pondetis A. po-
3 Huivs. tentizveroin M aqualis eft vis in N. efte-
THUMS . rimy ac'fi potentia in M dimidium ponderis P
A fine trochlea fultineret , cui zqueponderat
pondus in N ponderis A dimidio zquale. P
| quare vis in N zqualis-dimidio ponderis A pl X
| ipfum A fuftinebit . Potentia igitur in N fufti
| nens pondus A {ubdupla cft ipfiusA. quod
demonftrare oportebat.

G

Hea

A\
£
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b

Siverd vt in fecunda figura fit fu
nis BCDEFGHKL orbicalis cir
cumuolutus, & religatus in B ; poten
tiag; in L pondus A fuftineat: erit
potentiain L fimiliter ponderis fubdu
pla. orbiculus enim trochlez fupe-
riotis, ipfaqué trochlea penitus funt
inutiles : & idem eft , ac fi funis reli
gatuseflet in F, & potentia in L fu
ttineret pondus {ola trochlea ponderi
alligata,quz potentia ponderis A often x
fa eft fubdupla. !

e (2]
LD

‘___[\_{m> t0>

B

COROLLARIVM.

Ex his fequitur , fidua fint potentix in BL;
vtralgsinter fe fe quales effe.

Vtraqs enim feorfum cft ipfius A fubdupla.

P R O-
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T o DE TROGHALENX
PADROSITIO IIIL
Sit vecis A B, cuius fulcimentum fic A; qui
bifariam diuidatur in D fitq; pondus Cin D
appenfum; duzq; fint potentiz @qualesin BD
pondus C fuftinentes.Dico unamquamg; poten
tiam in BD ponderis C.fubtriplamefle.

Quoniam enim altera
potentia eft in D colloca
ta,& pondus Cincodem
puncto D eftappenfum
potentia in D, partem c
ponderis C fult'nebit ip-
fi potentiz D &qualem.
quare potentiain B partem fuftinebit reliquam, que pars duplacrit
ipfius potentiz inB; cliim pondus ad potentiam eandem habeat
proportionem ; quam A B ad A D: & potentizin BD funt zqua-
les; ergo potentiain Bduplam fuftinebit partem eius, quam {ufh
net potentiain D, diuidaturergo pondus C in duas partes,qua
rum vaa fit relique dupla; quod fiet,fiin tres partes 2quales LFG
diviferimus: tuncenim FG dupla erit ipfius E. Itag; potentia
in D partem E fuftinebit, & potentiam in BreliquasF G . vtreg;
igiturinter fe{e 2quales potentiz in BD {imul totum fuftinebunt
pondus C. & quonigm potentia in D partem E {uftiner, qua ter
tia eft pars ponderis C, ipfigs cft aqualis ; erit potentia in ID {ub
triplaponderisC., & cium potentian Bfuftineat partes FG.qua
rum potentiain Beft {ubc\upla;cririn B potentia vnipartium F G,
putt. G scqualis'. G vero tertia eft pars ponderis Cs. potentia
1gitur inB fubtriplaerit ponderis C. Vnaquags ergo potentiain
BD fubtriplacit ponderis C. quod demonftrare oportcbat.

A
AN

alolilole

Etﬁj‘
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E G
] D §

=

Etfi duoeffent vectes AB_EF bifariamin G D diuifi,quorum
fulcimentacffent AF , & pondus Cin ID G vtrigs vecti appen-
fum, ita tamen Vt in vtrogs @qualiter ponderet 5 duxqs elfent
zquales potentiz in BG : eadem prorfus ratione oftendetur,
v{:;amquamq;. potentiam in B, & G ponderis C fubtriplam
ClIC. )

By
2%

Ha
Fin e

PROPOSKTIO V.

Si vtrifq; duarum trochlearii fingulis orbiculis,
quarumaltera fuperné,altera vero infernt contti
tuta, ponderiq; alligata fuerit, circumducatur fu

nis; altero eius extremo inferiori trochlea reli- |

gato, altero verd a potentia pondus fuftinente
detento: erit potentia ponderis {ubtripla.

Sit
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Sit pondus A; fit BCD orbiculus tro-
chlezponderi A alligate , cuius centrum
E; & FGH trochlez furfum appenfz, cu-
ius centrumk 3 & LEGHBCDM funis
orbiculis circumducatur , qui religetur inL \K//
trochlez inferiori; fitg; potentia in M fu-
ftinens pondus A. dico potentiam in M
fubtriplam effe ponderis A. ducantur FH
BD per centra kE horizont1 zquidiftan. 3t
tes, ficut in preecedentibusdictum eft. Quo-
niamenim funis FL trochleam' fuftinet in-
feriorem , que fuftinet orbiculum in elus
centro B erit funisin L ve potentia fufti-
nens orbiculum , acfiinipfo E centro eflets
potentia vero in M eft, acfi effet in D;
efficietur igitur D B tanquam vectis , cuius
1n2 Huins| fulcimenitum erit B3 pondus verd A (‘vtfu
pra oftenfum eft ) ex E fufpenfum a dua-
bus potentiis alterain D, alterain E fuften
tatum. Climautemin pondere fuftinendo
vectesEH BD immobiles maneant , fiin
| funibusFL HB appendantur pondera e-
vHuins | unt hec ipfa ®qualia; cim vectis FH ha-
beat fulcimentum in medio 3 alioquin ex al
tera parte deorfum fieret motus, quod tamé
non contingit.tamigitur {uftinet funisFL,
uim HB. deinde quoniam ex medio ve-
cte BD pondus fufpenditur, idcirco fi duz fuerint potentiz in BD
£x 3 cor. | pondus {uftinentes, erunt inuicem zquales . & quamquam funis

2 Huine ve
des

o
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FL ipfe quoq; pondus fuftincat,ciim potentizin E vicé gerat; quia
tamen ex codemmet puncto fuftinet,vbiappenfum eft pondus,non
efficict propterea, quin potentiz in B.D fint inter fe {e 2quales;
opitulatur enim tam vni, quim alteri. potentiz vero in BD ez-
dem{unt, ac fi eflent in HM 5 quaretim fuftinebit funis M D,
quim HB. itavero fuftinet HB ,atqs FL; funis igitur M D ita
fuftinebit, ficut FL , hoceft,ac fiinD, & L appenfa effent pon-
dera zqualia. Ciim itag; 2xqualia pondera 2 potentiis {uftinean-
tur zqualibus,potentiz in M L @quales erunt;quarum eadem pror
fus eft ratio, ac {i effent ambz in D:E. Itag; cum pondus A in
medio vectis B D fit appenfum , dueqs potenti fint zquales in
DE pondus fuftinentes;erit B fulcimentum,ac vnaquzgs potentia,

{iein DE, fiucin M L{ubtriplaponderis A. ergo potentia in M |

{uftinens pondus fubtripla erit ponderis A. quod oftendere o-
portebat . 3

COROLLARIVM.

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

S Praterea

4 Huius.
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Przterea , fifunis ex M pera- ‘T
Jium adhuc deferatur orbiculum fu
periorem in trochlea furfumfimi- - -0/ o

liter appenfa conftitutum, cuius

centrum N3 itavt perueniat in O3 ' \j
ibigsd potentiadetincaturserit po

tentiain O fuftinens pondus A iti - ™
dem fubtripla ipfius ponderis. fu W
NI

nis enim ‘M D7tantiim ponderisfu
ftinet , ac {i in' D appenfum effet
pondus aquale tertiz parti ponde
1HWM. | pis A, cui zquivalet potentia in
Oipfi 2qualis , hoc eft fubtripla
ponderis A. Potentiaigiturin O
fubtriplaeftponderis A.

Et ne idem fepius repetatur;no &
uiffe oportet potentiam in O fem 7 \
per zqualem effe ¢i, qua eftin M; ol |E
hoc eft fi_potentia in M effet {ub’ \ /
quadrupla, {ubquintupla, vel huiuf

modialiter ipfius ponderis; poten
tia quogs in'O erit itidem fubqua
drupla; fubquintupla, atg; ita dein
cepseiufdemmet ponderis, quem
- madmodum fe habet potentia
M.




DE TROCHLEA 70

PROPOSITIO VL

Sint duo ve@es AB CD bifariam diuifi in
EF, quorum fulcimenta fint in BD; fitq; pon
dus G in EF vtrig; ve&i appenfum , ita ut ex
vtrog; aequaliterpondcrct; duzq; fint_potentiz
in A C 2quales pondusfuftinentes. Dico unam
quamg; potentiam in AC fubquadruplam ef-
fe ponderis G.

Cum enim potentiz in 1) '
AC totum fuftineant pon- K————]
dus G 4 potentiag; in A ad 3
partem ponderis , quod fufti 5
net ,fit ve BE ad B2 ; po- z
tentia vero in C ad partem
ipfius G, quod fuftinet ,ita .’ ‘ G
fitvt DFad DC; & 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 fuftinet , partem 5 & potentiz
in AC funt quales ; 2quales igitur erunt partes ponderis G ,
qua i potentiis fuftinentur. quare vnaquzqs potentiain A C di-
midiam fuftinebit ponderis G. Potentia verd in A fubdupla eft pon
deris , quod fuftinet : ergo potentiain. A’ dimidio, dimidii, ho¢
eft quartz portioniponderis G zqualis erit; ideog; fubquadrupla
erit ponderis G . neq; aliterdemonftrabitur potentiamin C fub-
qlgdruplam effe eiufdem ponderis G. quod demonftrarc opor-
tebat.

2 Huing.
de veite.
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Si verd tres fint vectes
AB CD EF bifariam di-

uifi in GH k, quorum fulci Z & A
mentafintBDF; & pondus > ’H e

L eodem modo in GHK A

appenfumfintg; tres poten F 59 B

tiz in ACE zquales pondus A '
{uftinentes 3 fimiliter often -
dctu'r vnamquamgque - po- L
tentiam fubfexcuplam effe
ponderis L . atg; hoc ordi
ne fi quatuor eflent vectes,
& quatuor potentiz; erit Vnaquag; potentia fuboctupla ponderis.
atgs itadeincepsin infinitum.

PROPOSITIO VIL

Si tribus duarum trochlearum orbiculis, quarl |
altera fuperne vnico duntaxat,altera vero infer- |
ne duobus auteminfignita orbiculis, ponderiq; |
alligata conftituta fuerit,funis circumponatur;al ‘
tero eius extremo alicubi religato,altero veroa
potentia pondusfuftinente retentojericpotentia,

ponderisfubquadrupla.
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Sitpondus A ; fint tres orbiculi, quorum £
centra BC D; orbiculu(gs, cuius centrum D, \r
fic erochlez {urfum appenfe ; quorum verod ; \
funt centra B C, fint trochle2 ponderiAalli = x —k L

gatzsfunils EFGHKLNOP per omnes
circumducatur orbiculos , quireligeturin E;
fitq; visin P {uftinens pondus A, dico po ; N

tentiam in P fubquadruplam effe ponderis P,

A. ducanturkL GE ON per rotularum

centra, & horizonti aquidiftantes, qua (‘ex

iis, quz dicta funt ) tanquam vectes erunt. LR

& quoniam propter ve'tem, fiue libram kL, /; b

cuius fulcimentum , {iue centrum eft in me AR

dio, taim fuftinet funis k G,quim L N,ciim \,/ Y Hi
inneutram partem fiat motus. nec non ‘\ '

propter vectem G F, € cuius medio velutifu A AETEE I ¥

{penfum dependetonus 3 fiduz efent in GF ) | /
p};tcnti_xs : fgu inHE (eft enim par vtriu{gs \\L/
| fitus ratio, vt iam fepius dictum cit ) effent J oo
vrig; hutufmodi potentize inuicem zquales. ‘ | 2 Huine .
quare ita fuftinet funis H G,vt E F. fimiliter
oftendetur funem P O tim fuftinere, quim A l
L N: quare funes PO kG EF LN &qua ' —t
liter fuftinent . zqualiter igitur funis PO fu EIPE |
ftinet, ve kG . fi ergo duz intelligantur ef :
fe poteatiz in OG, feuin PH, quodidem eft, poridus nihilomi | - <«
nus fuftinentes ,quemadmodum funes{uftinent s@qualesvtigs ef’|
fent; & GFON duorum vectium vires gerent quorum fulci
mentacrunt EN, & pondus A inBC mediovectium appenfum:.
& quoniam omnes funes zqualiter fuftinent., tim Auftincbuat
duo PO LN, quim duo KGEF ; tim igitur fuftinebit vectis
ON, quim vectis GF. quare invtrogs vecte O N G F zquali
terpondus poderabit.erit ergo vnaquzgs potentia in PH fubquadru ' 6 Huiue .
plaponderis A. & ctim funis K G- potentizloco fimatur, quipp¢
quihaud fecus fuftinzt,quim P Gserit potentia in P fuffinens pon-
dus A ipfius ponderis fubquadrupla.quod demopnirare oportebat.

COROL
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COROLLARIVM L

Hinc manifeftum eft voumquemg; funemEF
GKLN OP quartam {uflinere partem pon-
deris A .

COROLLARIVM I1.
Patet etiam orbiculum , cuius centrum C,
nonminus €o, cuius centruim eft B, fuftinere.

ALITER.

Adhuc iifdem pofitis , i duz effent poten
tizzquales pondusA{uﬁincntcs yvnain O
Er4Huivs glrera inC 3 eflet vpaquegs dictarum poten
riarum ponderis A {ubtripla. fed quoniam
vectis GF, cuius fulcimentum eft Fbifariam
diuifus eft in C; fi igitur ponatur n G poten
tia idem pondus fuftinens,vt potentiain C;
erit potentia in G fubdupla potentiz,quz ef
fetin C; namfi potentiain C fe ipfa pon-
dus in C appenfum fuftineret effet vtigs ip
fi ponderi aqualis; & idem pondus,ﬁ:i po
2 muins. | tentiain G {uftineretur, effet ipfius poten
| de vette: | tiee in G duplum potcntiavcré in C fubtri
pla effet ponderis A 5 ergo potentiain G
fubfexcupla effet ponderis A . Cim itag;
potentia i O fubtripla fit ponderis A , &

potentia in G fubfexcupla; eruntvrags fi- 2

mul potentie in OG ipfius ponderis Afub

duple. tertia enim pars cum fexta dimi- i of
wt > | dium efficit.. quoniam autem potentiz in A

OG, fiue'in PH (" ve prius dictum” eft )

{untinterfe zquales, ac vtrzeqs fimul fubdu ‘
plz fint ponderis A . etit vpaquxqgs poten ’ |

10502 tiain ‘
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dendum.

Siverd funis religetur in E,
& fecundiim  quatuor adhuc
circumuoluatur orbiculos, per
ueniatq;ad P. fimiliteroften
detur potentiam in P fubqua-
druplam effe ponderis A.
idem enimeft, acfi funis re-
ligatus effet inL , potentiags
fuftineret pondus func tribus
tantim orbiculis circumdu-
cto , quorum centra effent B
CQ . orbiculus enim cuius
centrum D eft peenitus inu-
tilis.

tiainP Hipfius A ﬂx-bquad rupl:—xi’otcntia igiturin Pfuftinens pcg
dus A ipfius ponderis “A fubquadrupla erit. ' quod crat often-

PR O-
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|2 Huins .
| de welte.

| punctis EF vtrig; vect fit appenfum, ita vt ex

DE TROCHLEA

PROPOSITIO VIL

Sintduo vetes AB CD bifariam divifiinEF,
vorum fulcimenta fint AC, & pondus G in

Vtrogs :tqualiter ponderet; trefq; fint potentiz
xquales in BDE pondus G {uftinentes. Dico |
vnamquamg; feorfum ex dicis potentiis fub-
quintuplam effe ponderis G.

Quoniam enim pondus G
appenfum eft in EF, & tres —z\
funtpotentiz in EBD 2qua
les;ideo potentiainEpartem /T
tantum ponderis G fuftinebit

ipfi potentiz in E zqualem;
otentizverd inB D partem
{uftinebunt reliquam & pars, ——
cuam fuftinet B , erit 1pfius

e

{
"‘15

ciupla 5 pars autem, quam fu
tinet D, erit fimiliter ipfius D dupla 3 propter proportionem
'BA adAE,&DC ad CF. Cimitag; potentiz inB Dfint 2qua

1n6 Ewivs| les , erunt(ex iis , quefupra dictum eft )partes ponderis G, quz

A potentiis B D fuftinentur , inter {e {e =quales ; & vnaquzq; du
pla eius partis , quzd potentiain E {uitinetur . diuidatur er-
g0 pondus G intres partes, quarum duz fint inter fe {e zquales,
nec non vnaquzeg; feorfum alterius tertiz partis dupla. quod
fiet , fiin quings partes @quales HKLMN diuidatur 5 pars
enim compofita ex duabus partibus k L dupla eft partis H pars
quog; MN eiufdem partis H eft fimiliter dupla. quare & pars
kL parti M Nerit 2qualis . Sultincat autem potentia in E par

tem H; & potentia inB partesKL 3 potcntia verd in D partes

|

MH\‘,
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penfum; quatuorg; fint po- AN

tentiz xquales in BDFG "~ :

pondus L fuftinentes; fimili ki L
.|modo oftendetur vnam- LI =i

quamgq; potentiam in B~

DE TROCHLEA 7

M Nitresigitur potentiz zquales in B D E totum fuftinebunt pon
dus G; & vnaquzg; potentiain B D duplum fuftinebit ctus,quod
fuftinet potentiain E. Ciim itaq; potentia in E partem H fufti-
neat, quequinta eft pars ponderis G, ipfigs fit qualis; erit po
tentia 1n E {ubquintupla ponderis G. & quoniam potentia in B
partes k L fuftinet,quae quidem duple funt potentiz B, & partis H;
erit quog; potentiain B+ ipfi Hzqualis : quare fubquintupla erit
ponderis G . Non aliter oftendetur potentiam in' D fubauintu-
plam effe ponderis G. vnaquaegs; igitur potentiainBDE ﬁJEquin-
tupla cft ponderis G. quod dcmqnltrare oportebat, |

Sivero (inttresvectes AB i
CD EF bifariam diuifi in N S s
GHk, quorum fulcimenta c
fint ACE ; & pondus L eo VAN
dem modo in GH k fit ap- E

FG fubfeptuplameffe ponde ;
ris L.& fi quatuor effent vectes,& quing; potentiz zquales pon-
dus fuftinentes 5 eodem quog; modo oftendetur vnamquamg;
potentiam {ubnonuplamefle ponderis . atq; ita deinceps.

PROPOSITIO VIIIL

Si quatuor duarum trochlearum binis orbi-
culis , quarum altera fuperne , altera vero in-
ferne , ponderig; alligata , difpofita fuerit , cir

cumducatur funis; altero eius extremo inferiori

T tro-
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fubquintupla :

1. it pondus A ; cui alligata fit trochleaduos
habens ‘orbiculos 5 quorum ‘centra fint BC;
{itqs trochlea {urfum appcnﬁ duos alios ha-
bens orbiculos,quorum centra {int D E;funiig;
per omnes circumducatur orbiculos, qui tro-
chlez inferiori religetur in F3 fitqué poten
tia in G fuftinens pondus A. dico poten-
tiam.in G fubquintuplam effe ponderis A.
ducantur Hk LM per centra BC horizon-
ti zquidiftantes, quas eodem modo , quo {u-
pradictum eft, effe tanquam vectes oftende.

ex medio vtriufqs vectis B C {ufpenfum,& tres
potentiz in LHC pondus fuftinentes , quas
{imili modo zquales efle demontftrabimus; fu
nes enim idem cfficiunt, ac fi effent potentiz.
& quopiam pondus xqualiter ex vtrogs ve-
cteHK LM ponderat, quod quidem often-
detur quoqus, vt In precedentibus demon-
ftratum eft ¢ erit Vnaquzgs potentia, tim in
L,feuin G, quod idem eft; tim in H, atq;

in C,hoceft inF , fubquintupla ponderis A.
Potentiacrgo in G fuftinenspondus A ipfius
A {ubquintupla erit. quod oftendere opor-
tebat.

mus , quorum fulcimenta kM , &pondus A

V

|

trochlez religato, altero verd & poteatiapon-
dus fuftinente retento : erit potentia ponderis
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Si verd funisinF adhuc de-
feratur circa alium orbiculum, \
cuius centrum N, qui religetur
inO; fimiliter duplici medio /
(vtinfeptima huius ) demon
ftrabitur potentiam in G pon-
dus A {uftinentem fubfexcu >
plamefle ponderis A.Primim =

|
l\

Ex6 buim\‘

quidem ex tribus vectibus LM
HkEFP, quorum fulcimenta 0
funtM k P, & pondus in me i
dio vectium appenfum ; & tres
potentizin LH Faqualespon
dus fuftinétes.deinde ex poten Ex 8 huins

tiis in LHN,quarum vnaquags

(o]

fubquintupla effet ponderis A
eflent enim ambz {imul poten
tizin LH fubduple fexquialte
ra ipfius ponderis,potétia verd
inF fubdecupla effet,cim ficip

S
fius N fubdupla: fed duz quin /

t2 cim decima dimidium ef
ficiunt , quod fi per terna diut L
datur , fexta pars ponderis re
fpondebit vnicuigs potentie in

L HEF. ex quibus patet poten

tiam in G fubfexcuplam ecffe
ponderis A. fimilitergs demon
ftrabitur voumquemque orbi

culum zqualem {uftinere por-
tionem.’, «

>

s Quod
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Quod fi, vt in tertia figura
funis in O protrahatur; per
aliumgs circamducatur orbi-
culum , cuius centrum Q3 qui
deindein R trochlez relige-
tur inferiori; erit potentiain
G ponderis fubfeptupla. atqs
ita in infinitum procedendo
proportio potentiz ad pon-
dus quotcung; fubmulti-
plex inueniri poterit. dein-
de femper oftendetur vt in
precedentibus 5 fi potentia
pondus fuftinens tuerit , vel
fubquadrupla, vel {ubquitu-
pla, vel quouis alio modofe
habebitad pondus; fimiliter
vnumquemque funem , vel
quartam , vel quintam , vel

quamuis aliam partem fufti-

nere ponderis, quemadmo-
dum potentiaipfa ;5 funese-
nim idem efficiunt , acfi tot
effent potentiz : orbiculi ve
10, acfi tot effent vectes.

COROLLARIVM

)

~.

Exhis manifeftumeft orbiculostrochlea,cui

eftalligatum pondus,efficere, vt pondus mino- | |
. |

L 2

re fufti- \ ‘
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re fultineatur potentia, quam fitipfum pondus;
quod quidem trochlez fuperioris orbiculinon
efficiunt.

Nouiffe tamen oportet , quod (vt fieri folet ) inferioris tro
chlez orbiculus,cuius centrum N , minor effe debet €0, cuius cen
trum C; hic autem minor adhuc eo, cuius centrumB; acdenig;
fi plures fuerint orbiculi in trochlea inferiori ponderi alligata, fem
per cateris maior efle debet , quiannexo ponderieft propinguior.
oppofitoautemmodo difponendifunt introchlea {uperiori. quod
fieri confueuit, ne funes 1ouicem complicentur 3 nam quantiim
ad orbiculos attinet , fiue magni fuerint, fiue parui, nihil refert ;
cum {emper idem fequatur.

Pratereanotandum eft, quod etiam ex dictis facilé patet, fi
funis, fiue religetur in R trochle® inferiori , fiue inS, maximam
ind¢ oriri differentiam inter poteatiam,& pondus: nam firelige
turin S, erit potentia in G ponderis fubfexcupla. fi verd inR,
fubfeptupla. quod trochlez fuperiori non contingit , quia fue
religetur funis (" vt in praecedenti figura ) in T, fiue in O 5 fem
per potentia in G fubfexcupla erit 1pfius ponderis.

Poft hxc confiderandum eft ; quonam modo vis moueat pon
dus;necnon potentiz mouentis, ponderifqs moti fpatium, atque
tempus .

PROPOSITILO X.

Si funis orbiculo trochle furfum appenfe
fuerit circumuolutus,cuius altero extrenio fit al
ligatum pondus; alteri autem mouens collocata
fit potentia: mouebit hac ve&e horizonti fem-
per zquidiftante . :

Sit
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Sit pondﬁ? Ajit orbiculus trochléé fur
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fum appen{x? cuius, centrum K ; fit deinde <
funis HBCDEF al'igatus ponderi A inH, !
orbiculogs circumdu&us s fitgs trochleaitain /J;D

L appenfa, & nullum alium habeat motum (/:\ \
preeter liberam orbiculicircaaxemverfionem; = B——3=——E

ﬁtq;pqtcnqginF mouens pondus A. Dico o I
potentiam 1n F femper mouere pondus A -
vecte horizonti zquidiftante . - ducatur BKE

horizonti zquidiftans; fintq; BE puncta,vbi - ¢

funesBH , & EF circulum tanguntserit BKE 5

vectis, cuius fulcimentum eft in eius medio 8
k. ficutfupra oftenfum cft. dum itags vis
in F deorfum tendit verfus M , vectis EB
mouebitur, cim totus orbiculus moucatur,
hoc eft circumuertatur.dumigitur F eft in M, it punctum E ve
ctis vig; ad [ motum; B autem vig; ad C , ita vt vectis fit in
C1I . fiat deinde NM =zqualis ipiFE: & quando punctum E
erit inT; tnnc funis punctum,quod erat inE, erit inN: quod au
tem erat in B etit in C; ita'vt ducta CT per centrum K tranfeat.
dum autem B eft in C; fit punctum H in G 5 eritqs B H ipfi
CBG =qualis; cum fit idem funis . & quonia:r') dumEF tendit
in N'M ,adhuc femper remanetE E M horizonti perpendicularis,
circulumgs tangens in puncto Ejita vt ducra a puncto E pericen
trum k, fic femper horizonti zquidiftans. quod idem euenit funi
BG,& puncto B. dum igitur circulus, {ine orbiculus dircumuer
titur , femper mouetur vectis E B, femperqs adhuc remanct alius
vectis in EB._fiquidem ex ipfius rotul natura, in qua femper
dum mouetur,remanet diameter ex B in E("que vectisvicemge
rit Jeuenit ; vt recedente voa femper ‘altera fuccedat 3 einfmodi
durante circumductione:: atg itafic ,vt potentia {emper moucat

pondusvecte EB horizonti zquidiftante. quod demontftrare opor-
tebat. 7

Ti{dem
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lifdem pofitis , fpatium " potentiz pondus
mouentis eft aquale fpatio eiufdem ponderis
moti.

eft punctum Hefle in G5 & clim funis HBC DEF {it @qualis

GBCDENEFM, cftenim idem funis s dempto igitur communi

GBCDENF, eritHG ipfi FM 2qualis. {imiliterq; oftende-

tur , delcenfum F femper 2qualem effeafcenfui H .« ergo fpatium

Eotenti:e xquale cft fpatio ponderis. quod erat! demonftran-
um.

Pratereapotentia idem pondus. per zquale
fpatium in 2quali tempore mouet , tam fune
hoc modo orbiculo trochlez furfum appenfa
circumuoluto , quam fine trochlea : dummo-
' do ipfius potentiz lationes in velocitate fint z-
quales.

Ii{dem

Quoniamenim oftenfumeft ,'"dum Feft in M, pondus A ; hoc |
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Tifdem pofitis fit aliud pondus P
zquale ponderi A, cui alligatus fie R
funis TQhorizoti perpédicularis;

etfit TQipfi HB zqualis; moucat 7

qué potétiain Q podus P furfum [

ad rectos angulos horizonts,quem 2
admodum mouetur pondus A.di el
co per @quale fpatium in eodem  |Q B;—;‘:Tﬂz .

! A x ‘
tempore potentiam in Q pondus \/ Y ht

P, & potentiam in F pondus A
mouere . quod idemeft, acfieflet
idem pondus in‘zquali tempore G
motumsf{icut propofuimus. Pro- | n*
ducatur EFin.S, 8& T Qin R;

fiantq; QRUF S non folum inter L &

\
} fefe, verim etiamipfi BH zqua
les. Cim autem TQ QR fint
l ipfis HB FS zquales,&visinQ
‘ moucat pondus P per rectam T S :
QR; vis autem ' in F moueat A
per rectam H B/, & velocitates £
motuum vtriulg potentiz fint zquales ; tunc ineodem tempore
potentiain Q erit inR, & potentiainF eritin S 3 clim 1patia fint
zqualia. fed dum potentia inQ eftin R, pondus P, hoc eft
punctum T eritin Q 5 cdm T Q fitipfi QR xqualis. & dum po
tentia in Feft inS, pondus A ,hoc eft punctumH erit inB; fed.
fpatium T Q @quale eft {patioH B, potentiz ergo in FQ 2quali
termotz pondera P A zqualiaper 2qualia {patiaincodem tempo
re mouchunt . quod erat demonftrandum

EROPOSITILIO XL

Si funis orbiculo trochlez ponderi alligate
fuerit circumuolutus, qui in altero eius extre-

mo




211

} DE' TROCHLEAI 77 ,

—

'mo alicubireligetur , altero autem a potentia
- mouente pondus apprehen(o; ve&e femper ho

rizonti zquiftante potentia mouebit.
Sit pondus A ; Sit orbiculus ¢

CED trochlez ponderi A alli-
gatzex k H; fitqs KH ad rectos
angulos horizonti , ita vt pon- G
dus femper trochlez motum,{i-
uefurfum , fiue deorfum factum
fequatur; fitgs orbiculi centrum e

K & funis orbiculo circumuo- ¥ 4
lutusfit BCDEF, qui relige-
tur in B,itavt in B immobilis
maneat;&{it potentia inF mo-
uens pondus A.dico potentiam
inF femper mouere podus A ve
cte horizonti zquidiftante. fint
BC EFunterfefe,ipliqs kH -
quidiftantes,& eiufdem k H ho
rizonti pcrpcndicu!arcs,tangcn
tefq; circula CED in EC pactis;
et connectatur E C,qua percen
trum k tranfibit , horizontigs
quidiftans erit 5 ficuti priusdi

Ex 1 huins

ctum eft . Quoniam enim or by £%

biculus CED circa eius cen u

trumK vertitur; ideo dum vis A
inFtrahit furfum punctumE , 2 ‘
deberet punctum € defcende

re,ac trahere deorfum B3 fed fu
nisin B eftimmobilis , & BC delcedere non poteft 5 quare dum
potentia in F trahit furfum B> totus orbiculus furfum mouebitur;
ac perconfequenstotatrochlea, & pondus; &E k Cerit tanquam Ex 2 huins
vectis,cuius fulcimentumeric C  eft enim punctum € propter BC
fer¢ immobile, potentia verd mouens vectem eft in F fune EF,

it

vV . & po;h
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8 pondus in k appenfum.

quod {i punctum C omnino fue

rit immobile , moueaturg; Ve G
ctis EC in NC ; & diuidatur

NC bifariamin L ; erunt CL

LN ipfis Ck KE zquales .

quare fi vectis ECefletinCN, 5 \,(

punctum k effet inL ; & fidu %
catur LM horizonti perpendi
cularis , qua fit etiam zqualis
kH ; effer pondus A, hoc eft
punctum H in M. fed quoniam
potentia in F dum tendit fur-
{fum mouendo orbiculum , fem
per mouetur fuper rectam EFG,
que femper ¢ft quog; 2quidi
ftans B C 5 necefle erit orbicu
lum trochlex femper inter li-
neas EG BC efle: & centrum
k , cum fit in medio , fuper
rectam lineam H k T {emper
moueri. Itag;ducatur per L li
nea PTLQ horizonti, &KEC
zquidiftans, quz {ecct H k pro-
ductamin T ;& centro T ,{pa
tio verd T Q,circulus defcriba

I wrQR P S,quizqualis erit circulo CE D;& puncta P Qtangent fu
f’; 347~ nes FE BCinP Q punctis. rectangulum enim eft PECQ, &
e PT TQipfisEK kC funt zquales. deinde per T ducatur R
T S diameter circuli PQS zquidiftans ipfiNC; fiatqué T Ozqua
lis kH . dumautem centrum k motum erit vig; ad lineam P Q,
tunc centrum kerit in T'. oftenfum eftenim centrum orbiculifu
perrectam H T femper mouerito? idcirco vt centrum X fit in li
| nea PQ ipfi EC zquidiftante, necefle cftve fitin T'. & vtvectis
ECeleuetur in angulo ECN, neceffe eft, vt fit in RS, non au-

29 Primis | tem inC N angulusenim RS E angulo NCE et zqualis , &fic

* B
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fulcinientum € non eftpenitus immobile.clim totus:orbiculus fut
fum moueatur, totufg; mutet totum locum ; habet tamen’iC ratio
nemfulcimenti , quia minusmouetyr C, quim k,&E: punctum
eniVE mouetar vig; ad R,BEK V(g3 éd—‘?lt’} punictuin verd Cviq;
ad § tanelim . quaredum centrum K efbin Tpofitio arbiculi erig
QRPS: & pondus A, hoc eft punctumHerit_in O3 cdm TO
fit 2qualis k H; pofitio vérd E'C, fcilicet vectis moti, eritR S, po
tentiagy'in P mota erit furfim pét tectaimn EFGJ codém autem
tempore, quo k erit in T 56t potentid in Gdum autem; yectis EC
hoc modo mouetur,adhuc femper remanent GP BQ inter f¢ fe 2-
quidiftantes, atgs horizonti perpendiculates;, ita Ve vbiroibiculim
tangunt, vt in pun&is P Q3 femper linea P Q erit'diameter orbi
culi, & tanquam vectis horizontixquidﬁians.’. dum igitur orbi-
culus mouetur , & circumuertitur , {émper etiam mouetur Vectis
E C,8femperremanet alius vectis in orbiculo horizontizequiftans;
vt P Q; ita vt potentia in F femper moueat, pondus vecte hofi
zonti zquidiftante,, cuius fulcimentum erit {emper inlinea GB;8a
pondus in medio vectis appenfum; potentiag; inlinca EG. quod:
erat oftendendum. T ni aneteq G108

lifdem pofitis ; {patium *potentiz pondus
mouentis duplum eft fpatii eiufdem_ ponderis
moti.

Cim énim oftenfum fit, dum k eft inT ,'pondus Avrhoo et
punctum H effe inO, & in eodem etiam tempore potentiam ini
FelleinG : & quoniam funis B C D EFeft zqualis funi; BQS:
P G; funis enim eft idem; & funis circa: femicirculum CDE eft
aqualis funi circa femicirculum QSP ; demptis-igitur: communi
bus BQ, &FP; erit reliquus FG ipfis C CQ&EEB;ﬁmuFfmnptis
zqualis. fed EPipfi TK eft zqualis,& CQipfiquog; T k £qualis,
funtenimP k TC parallclogramma rectangula; quare linez EP
CQfimulipfius T k duplz erunt . funis igitut FC ipfius: T K du
plus erit. & quoniam kH eft zqualis T O,dempto communi k O,
erit kT ipfi HO =zqualis; quare funis F G ipfius H O duplus erit;

TRELES

L ) V 2 hoc
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hoc eft fpatium ‘poteutiz-"{patii ponderis  duplum . quod erat
demonftrandum. { i S

Potentia deindeidem pondusin @quali tem-
pore per dimidium {patium mouebit fune circa
orbiculum trochlez ponderi alligata reuoluto,
’ quam fine trochlea;.dummodo ipfius potentiz
velocitates motuum fint zquales.

Sit edim ( iifdem pofi:
tis ) aliudpondusV zqua
leponderiA ; cui alligarus
fit funis 9X 5 fitqs poten
tia in X mouens pondus ¥ Y
V. dicofivtriufq; poten

tiz motuum velocitates
fint equales , in eodem < %
tempore potentiam in F bii

mouere pondus A per di ¥
P .

NN
.«/

1
b2
O

(9]
bl

midium, {patiumeius, pet
quod a potentia inX mo
vetur pondus V 3 quod
idem eft, ac fi efletidem
pondus in @quali tempo
re motum’. Moueat. po

tentiain X pondus V', po D ‘ 4
tentiags perueniat in Y gl g 1

fitg; X Y zqualis ipfiF Gs

& fatY Z zqualis X 9, ita " )

vt quando Fotentia inX :
eritin Y, fit pondus V, N v
hoc eft punctum 9 in Z.

fed9Z chtzqualis EG,
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ciim fit zqualis X Ysergo o Z ipfius HO duplacrit.Itags dum poten
tiz crunt inGY , pondera AV erunt in O Z. in eodem autem
tempore erunt potentiz in G Y, ipfarum enim: velocitates mo
tuum funt zquales; quare vis in F pondus A in eodem; tempore
mouebit per dimidium fpatiunyeius, per .quod mouetur 3 poten
tia inX pondus V : & pondera funt zqualia; Potentia crgo idem
pondus in zquali tempore per diridiam fpatium mouebit fune;s
trochleaq; hoc modo ponderi alligata, quim {ine trochlea ; dum
modo potentizmotuum velocitates fint zquales. quod erat de-
monftrandum. ) i

PROPOSITIO XIL

Si funis circa pluresreuoluatur orbiculos,al-
tero eius extremo alicubi religato , altero au-
tem 2 potentia pondus mouente detento; poten
tia vectibus horizonti femper xq’uidiﬂantibus
mouebit. A '

Sit
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Sit poridus A 5 fiv-orbiculus CED tros; i 7
chlez ponderialligatz éx k S'ad rectos an! 0
gulos horizonti; dta ve pondus {femper cius
motum furfum ;ac deorfumfactum fequa-
tur = fit deinde orbiculus circa centruny Lo
trochlezfurfam appcuﬁt';.ﬁtq;.ﬁmis irog 35: V piSaos 2t cis
orbiculos revolutus s B ECBDEHMN O 1103 Tak il
qui religatusfit in B fitq; visdnO:mouens; ! il '\/}3 : 0
pondus Aamouendo {edeorfum per O R 711111 asida ,
dico potentiam inO {emper moucre pon- coubopifoaon
dus A vectibus horizonti femper zquidi.
ftantibus ; ducaturNH per-centrum L-ho,, r
rizonti' zquidiftans, quz ¢tit Vectis orbi- N /'—\\

culi, cuius centrum eft L. ducatur deinde 6 —B g D
E € per centrmck fimiliter horizontizqui: -/ \\’J‘; i
diftans , quz ctiam erit yectis orbiculi, cu-, .. [~ ’l\-

ius centrum clt'k . Moucatur potentia in ' E——

O deorfuny, iz durh deorfinn mouctur,ve |

54 3 % r -

crem NH mionebits 8¢ dom vegtisimone:i 01t 17
1) ! \

tur, N deorfum mouebitur, H vero fur-

fum, vtifupradicumeft. dum autem H

| mouetur furiim, mouet etiam furfum E3 &

ls
[ vectem E C, cuius fulcimentum cft C, fed A

fulcimentum C non poteft mouere deor-

fum B; ideo orbiculus,cuius centrum K, fur

{fum mouebitur, & per confequenstrochlea ,& pondus A vtin
praecedenti dictumeft. & quoniam ob candem caufam in prace-
dentibus afsignatam in HN, & E C femper remanent vectes hori
zontizquidiftantes; potentiacrgo mouens pondus A femper
| eum moucebit vectibus horizonti zquidiftantibus . quod erato-
ftendendum .

Et fi funis circa plures fit reuolutus orbiculos; {imiliter oftende-
tur , potentiam mouerepondus vectibus horizonti femper zqui-
diftantibus :8 vectes orbiculorum trochlez fuperioris femper

efle, veH N, quorum fulcimenta erunt {emper in medio: vectesau-

tem orbiculorum trochlez inferioris femper exiftere,vt EC; quo-

)

3 mum
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rum fulcimenta erunt in extremitatibus vectium.

lifdem pofitis, fpatium potentie duplum eft
fpatii ponderis .

Sit motum centrumK viq; ad centrum R;& orbiculus it FTG. |

deinde per centrum R ducatur GF ipft EC zquidiftans : tangent
funesEH C BorbiculuminG F punctis. fiat denigs R Q zqua
lisK S. dumigiturk eritin R; pondus A, fcilicet punctum Serit
in Q. & dum centrum orbiculi eft in R, {it potentizin O mota
inP. &gquoniam funis BCDEHMN O eft zqualis funi BET
GHMNP;eft enim idem funis;& F T Gaqualis et GD E;dem
ptis igitur communibus BF, & GHMNO, eritreliquus O P ip
fis FC EG fimul fumptis zqualis: & per confequens duplus kR,
&QS. 8cim OP fit {patium potentiz motz, & SQ Ipatium pon
deris moti; erit {patium potentiz duplum fpatii ponderis. quod
erat oftendendum,

Przterea potentia idem pondus in zquali
tempore per dimidium fpatium mouebit fune
circaduos orbiculos reuoluto , quorum vnus
fitcrochlez fuperioris , alter vero fit trochlez
ponderialligate; quam {ine trochleis : dummo-
do ipfius potentix lationes fint equaliter ve-
loces

i

Tifdem
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Iifdem namq; pofitis, fit pon

| dus V zqualeipfi A, cui alliga-

tus fit funis X o3fitqs potétiain X
mouens podus V;qua dum pon
dus mouct, perueniatinY :fiant
qué XY Z9 ipiOP zquales;
erit Z 9 dupla QS. &fivtriuf-
que potentiz velocitates mo-
tuum fint zquales 5 patet pon-
dus V duplum pertranfire {pa-
tium in eodem tempore: eius,
quod pertranfit pondus A.ineo
demenim tempore potentiain
X peruenitad Y, & potentia in
©Oad P; ponderag; fimiliter in
Z Q. quod erat demonttran-
dum.

o

' (= 10
/=

X GETFP
) :

; N
» o

o ; s

LA B

PROPOSITIO XIIL

Fune circa fingulos duarum trochlearum
orbiculos , quarumaltera fuperne, alteravero
inferne , ponderiq; alligata fuerit , reuoluto;
altero etiam eius extremo inferiori trochlex re-

ligato
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ligata, altero autema mouente potentia deten-
to: erit decurfum trahentis potenti fpatium,mo

ti ponderis {patii  triplum.

Sit pondus Aj; fit BCD orbiculustro
chlez ponderi A ex EQ fufpenfo alligata;
fitqs orbiculicentrum E;; fitdeinde FGH
orbiculus trochlez furfum appenfz , cuius
centrum k 5 fitq; funis LFGH DCBM
circa omnes reuolutus orbiculos , tro-
chlezq; inferiori in L religatus : fitg; in
M potentia mouens. dico fpatium de-
curfum d potentiain M , dum mouet pon
dus,, triplum effe fpatiimoti ponderis A.
Moueatur potentia in M vig; ad N3 &
centrum E fit motumvigs ad O 5 &L vf
que ad P’; atqg; pondus A, hoc eft pun-
ctumQ vig; ad R; orbiculufg; motus,fit
TSV . ducanturper EO linez ST BD
horizonti zquidiftantes , qua inter fefe
quogs zquidiftantes erunt. quoniam au
tem dum Eeft in O, punctum Q eft in
R; erit EQ zqualis OR ,&E O ipfiQR
aqualis ; fimiliter L Q @qualis enit PR,
&LPipli QR zqualis. tres igitur QR
EO LP inter {c {ezquales erunt; quibus
ctiam funt zquales BS D T.&quoniam fu
nisLFGHDCBM =qualis eft funi PF
GHTVSN, ciim fitidem funis , & qui
circafemicirculum TV S cft 2qualis funi
circa femicirculum BCD ; demptis igi
turcommunibus PEGH T > &SM; erit
reliquus M N tribus BS LP DT {imul
fumptis zqualis. BSvero LP DT fimul
wipli funt EO, & ex confequenti QR.

2

e

F_L B
A\P

s\" b

2

wio Iw\\"\
e
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{patium igitur M N translatz potentiz {patii Q R ponderis mo
titriplum erit . quoderat demonftrandum.

Tempus quog; huius motus manifeftum eft, eadem énim po
tentiain 2quali tempore {patio fecundiim triplum ampliori fine
huiufmodi trochleis idem pondus moucbit , quim cum eifdem
hoc modo accomodatis.. fpatium ponderis fine trochleis moti
@quale cft fpatio potentiz. &hocmodo in omnibus inuenicnus
tempus.

PIRIO P OSALT 11O X TR

Fune circa tres duarum trochlearum orbicu
los , quarumaltera fupernt vnico dumtaxat, al
tera vero inferne , duobus autem infignita or-
biculis, ponderique alligata fuerit , reuoluto;
altero eiuseftremo alicubi religato,altero autem
a potentia pondus mouente detento:erit decur-
fum trahentis potentie fpatium moti ponderis
fpatii quadruplum.
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Sit pondus A , fint duo orbiculi,quorii ¢&
tra k I trochlex ponderialligata ke ita ve
pondus motum trochle furfum, & deorfum
femper fequatur:fit deinde orbiculus, cuius cen
trum L, trochlea: furfum appenfz ind; fitqs
funis circaomnes orbiculos circumuolutus BC 2
DEF GHZM NO;religatufg; in B; {itq; po
tentiain O mouenspondus A. dico {patium,
quod mouendo pertranfit potentia in O; qua-
druplum effe fpatii motiponderis A. mouean
turorbiculi trochlez ponderi alligatz; 8cdum o
centrum k eftinR , centrumIficinS, & pon
!dus A, hoceftpunctum« in% :erunt1S kR Y
lap inter fefe &quales , itemgs kTipfi RS e- e
r_it @qualis. orbiculi enim inter fe {e eandem ./
femper feruant diftantiam; & k « ip(i R p-z-
qualis erit . ducantur per orbiculorum centra
linee FH QT EC VX NZ horizonti 2qui ,
diftantes, qu tangent funes in FHQTEC ¥\~
VX NZ punctis, & inter fefe:quog; aquidi
ftanteserunt: & EQ CT VN XZ non fo
luminterfefe,fed eviamipfis IS KR «p 2qua
lescrunt. & dum centra kI funtin RS, po
tentiain O fit mota in P. & quoniam funis
BCDEFGHZMNO cftzqualisfuniBT 9
QFGHXYV P,eft enim idé funis,& funes cir
caT9Q XYV femicirculos funt 2qualesfunibus , qui funt circa
CDE ZMN; Demptis igitur communibus BT, QF GHX,
| &V O; eritOP zqualis ipfis VN XZ CT QE fimul fumptis.
quatuor vero VN Z X C T QE funt inter{e {c zquales ,&{imul
quadruple kR, &« p 5 quare O P quadrupla erit ipfius 6. {pa
tium igitur potentia quadruplum eft {patii ponderis . quod erat
oftendendum.

Et fi funisin P circa alium adhucreuoluatur orbiculumverf{us
£ potentiaqué mouendo fe deorfum moueat furfum pondus ; fimi

'
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licer oftendetur {patium potentiz quadruplum effefpatii pondetis.
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JL

e
i

i

Si verd funis inB circumuoluatur al
teri orbiculo, quideinde trochlez in-
otmuins, feriori religetur 3 erit potentia in O
fuftinens pondus A. fubquintuplapon A
deris. &fi in O fit potentia mouens
pondus A ; fimiliter demonftrabitur

{patium potentizin O quintuplum ef’ o

fefparii ponderis A. N
Et fifunisita circa orbiculos apte- Q <“> T

tur , vt potentiain O fuftinens pon- E 12 c

dus fit ponderis fubfextupla ; & loco \J

potentiz {uftinentis ponatur in O po- /

tentia ‘mouens pondus:eodem modo

D/

\
oftendetur fpatium potentie fextu- v)( e ,Z

o

i

b

ot

plum effe fpatii ponderis moti . & fic \
procedendo ininfinitum proportiones

fpatii potentie ad fpatium ponderis
moti quotcung; multiplices inuenien-

tur.
A

COROLLARIVM L

Ex his manifeftum eft ita fe habere pondus |
ad potentiam ipfum fuftinentem, ficuti {patium |
potentiz mouentis ad fpatium ponderis moti.

Vtfipondus A quintuplumfit potentiz in O pondus A fufti-

nentis; erit & fpatium O P potentix pondus mouentis quintuplum
{patii«p ponderis moti.

COROL.
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COROLLARIVM IL

Patetetiam per €a, que di@afunt, orbiculos
trochlez, qua ponderi eft alligata, efficere; vta
moto pondere minus , quam & trahente poten-
tia defcribatur (pzitium;maiori g; tempore datum
zqualefpatium defcribi , quam fine illis . quod
quidem orbiculi trochlez fuperioris non effi-

ciunt.

Multiplicioﬁenfa ponderis ad potentiam proportione , iam ex
aduerfo potenti-x ad pondus proportio multiplex oftendatur.

PROPOSITIO XV.

Si funis orbiculo trochlex & potentia furfum
detentz fuerit circumuolutus; altero eiusextre-
mo alicubi religato , alteri vero pondere appen
{o ; dupla erit ponderispotentia.

Sit
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DEITROCHEEHA

Sit trochleahabens orbiculum , cuius
centrum A 3 & fit pondus B alligatum fu
ni CD EFG, quicircaorbiculum fit re-
uolutus, ac tandem religatus in G : fitq;
potentiain H fuftinens pondus. dicopo
tentiam in H duplam effe ponderis B. du
catur DF per centr@t A horizonri aquidi
ftans.quonidigitur potentia in H fuftinet.
trochlci,quxfuﬂinet orbiculiiin eius cétro
A, quipondus {uftinet ; erit potentia fufti
nens orbiculii,acfiin A coftituta effetsipfa N
ergo in A exiftente , pondere verd in D !
appenfo, furu'q; C D religato ; erit DF <
tanquam vectis , cutus fulcimentum erit 3 e
F, pondus in D, & potentia in A. po- [
tentia  verd ad pondus eft , ve DF ad o RER

{adF A, & DF duplactt ipfius F A ; Po-

tentia igitur in A, fue in H, quodidem cft, ponderis Bduplaerit.
quod demonftrare oportebat.

Praterea confiderandum occurrit, clim hec omnia maneant,
idemeffe vnicoexiftente fune CD EFG hoc modo orbiculo cicum
uoluto, acfi duo effent funes C D F Gin vectefive libra DFal-

ligati.
ALITER.

Tifdem pofitis, {i in G appenfum effet pondus k zquale pon-
deri B, ponderaB k @queponderabunt inlibraD F ,cuius centrum
A. potentiaveroin H fuftinens pondera Bk eft ipfis fimul fum |
ptis zqualis, & pondera BK ipfius B funt dupla; potentia ergoin
Hponderis B duplaerit. & quoniam funis religatus in G nihila-
liud efficit, nifi quod pondus B fuftinet , ne defcendat; quod idem
efficit pondus k in G appenfum: potentia igiturin H{uftitiens

pondus B, fune religato in G, dupla eft ponderis B. quod de.
montftrare oportebat.
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PROPOSITIO XVL

lifdem pofitisfi in H fit potentia mouens pon
dus , mouebit hac eadem vecte horizontifem-
per equidiftante

Hoc etiam (" ficut in fuperioribus dictum
eft ) oftendetur . moueatur enim orbiculus M =10
furfum, pofitionemgs habeat MNO, cuius \ J
centrum L : & per L ducaturM LOipfiDF, /}EN
& horizontizquidiftans . & quoniam funes
tangunt circulum MON in punctis MO; U
ideo clim potentia in A, feu in H, quod P
idem eft, moueat pondus B in D appenfum
velte DF, cuius fulcimentum et F3 {femper
adhuc remanebit alius vectis, ve¢ MO hort
zonti equidiftans , ita vt femper potentia
moueat pondus vecte horizonti quidiftan k}
te , cuius fulcimentum eft {femper in linea
OG, & pondus in M C, potentiags in cen G

tro orbiculi.

Tifdem poficis, fpatium ponderis moti duplum |
eft fpatii potentice mouentis .

Sit
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Sit motus orbiculus 3 centro A
viq; ad centrum L3 & pondus B,
hoceft punctum C,in ecodém tem-
porefitmotum in P35 & potentia in \
Hv{g; adK; erit AH 1pfi LK 2qua
lis, & AL ipfiH k. & quoniam fu f
nisC DEFG eft 2qualis funi P M IS
NOG, idem cnimqef’c funis , & fu w
nis circa femicirculum MNO -
qualis eft funi circa femicirculum
DEF ; demptis igitur communi-
bus DP EG , erit PC aqualis
DM FOfimul fumptis,, qui funes
funt dupliipfius A L, & confequen-
ter ipfius Hk . fpatium ergo pon
deris moti CP duplum eft fpatii
Hk potentiz. quod oportcbat de-
monftrare.

X

“Q

COROLLARIVM ‘

Exhoc manifeftumn eft , idem pondus trahi
ab cadem potentia in zquali tempore per du-
plumfpatium trochlea hoc modo accommoda
ta, quam fine trochlea; dummodo ipfius poten
tiz lationes in velocitate fint @quales.

Spatium enim ponderis moti fine trochlea zquale eft fpatio
potentie .
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Si autem funis in, G circaalium reuoluatur Hy
orbiculum, cuius centrum k; fitq; huiufmo / F\
diorbiculi trochl€a deorfum affixa, quz nul S—rp
lum alium habeat motum, nifi liberam orbi - \_//
culi circaaxem reuolutionem s funifg; relige ;
tur in M ; erit potentiain Hfuftinens pondus N
B fimiliter ipfius ponderis dupla. quod qui
demmanifeftum eft; cim idem prorfus fit,
fiue funis fi¢ religatus in M,flucin G. orbicu
lus enim,cuius centrum k,nihil efficit;penitul’
quéinutilis eft.

Si vero {it potentia in M fuftinens pon
1 dus B, & trochlea fuperior it furium appen

fa; erit potentia in M zqualis ponderiB. 7

Quoniam enim potentia in G fuftinens &
pondus B zqualis eft ponderiB, & ipfi po
tentiz in G @mqualis eft potentia in L cft
enim G L vectis, cuius fulcimentum elt k;
& diftantia G k diftantiz kL eft aqualis;
eritigitur potentiainL;fiue("quodidem cft)
in M, ponderiB aqualis.

Huiufmodiautem motus fit vectibus DF LG, quorum fulci
menta funt k A,& pondus ih D, & potentia inF. {edin vecte
L G potentiaeft in L, pondus vero, acfi effetin G.

Si deinde in M fit potentia mouens pondus, transferaturgs po
tentiain N, pondus autem motum fuerit vigs ad O 5 erit M N
fpatium potentiz zquale fpatio CO ponderis. Ciim enim funis
MLGF DC zqualis fit funiNLGFDO. eftenim idemfunis;
dempto communi MLGED Oy eritfpatium M N potentiz z-
quale (patio CO ponderis. i

Etfi funis in M circa plures reuoluatur orbiculos ,{emper erit
potentia altero eius extremopondus fuftinens zqualis ipfi ponderi.
fpatiaq; ponderis , atq; potentiz moucntis {emper ‘oftendentur
zqualia.

3\

o)

s
@

Y PRO.

X Huius
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PROPOSITIO XVIIL

Si vtrifg; duarum trochlearum fingulis orbicu
lis, quarum vna fupernt a potentia fuftineatur,
altera verd inferne, ibig; affixa , conftituta fue-
rit, funis circumducatur ; altero eius extremo fu -
periori trochlez religato , alteri verd pondere
appenlostripla erit ponderis potentia.

Sitorbiculus , cujus centrum A , tro-
chlez inferné affixa; & fit funis BCD L
EFG non folum huic orbiculo circumuo m\
lutus , vertim etiam orbiculo trochlez fu- % )
perioris, cuius centrum k ; fitqs fuais in F
B{uperioritrochlez religatus;&in G it ap : J'/
penium pondus H; potentiagsin L fufti B
neat pondus H. dicopotentiaminL tri-
plam effe ponderis H. fi enim due effent
potentia pondus H fuftidentes ; vna in
K, alterain B., erunt vtraqs fimul triple
ponderisH : potentiaenim 10 k duplaeft
ponderis H, & potentiain B ipfi ponderi
@qualis. .& quoniam fola potentia in L

virifgs {cilicet potentiz in K B eft 2qua- f

lis . fuftinet enim potentia in Ljtim po-
tentiam inK , tim potentiam in B idem

qué efficit potentia inL, acfi duz effent
potentia, vna ink , altera in B: Tri- c /J_\\
plaigitur erit potentia in L 'ponderis H.

quod demionftrarcoportebat.
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tentie mote.

Moueatur centrum or-
| biculiK vig; ad M 5 cuius

| 7% :
| quidem motu s {patium

mot potentiz fpatio cft
zquale, ficuti fupradictum
eft:&quando k eritin M,
E BeritinN;& N B ®qualis
lerit M k;&dum k eftin M,
fit pondus H, hoc eft pun
ctum G motum in Q;8¢per
MK ducanturEF PQ ho
rizonti zquidiftantes s erit
vnaquzq; EP BN FQip

eft funi NCDPQO;

idem enim eft funis 3 & fu-
nis circa femicirculum ER
Faqualis eft funicircale-
micirculum PSQ: dem-
ptis igitur communibus
BCDE,&F0O,erit OG
tribusQF NB PE fimul
fumptis zcualis. fed QF
NB PE {imul tripla {unt
Mk, hoceft fpatii poten-
tiz motz 3 fpatium,ergo
GO ponderis H motitri-

iKM equalis. & quontam -
funis BCDEFG zqualis’

Stautemin L fit potentia mouenspondus. di
co fpatium ponderis moti triplum effe {patii po-

QT—“M P;
.
N
R
Fi = E
CP\\ K/
’J R
|
i
e

plumeft{patii potentiz mot. quod‘oﬁcnderc oportebaf.

Inprece-
denti,

W2 P R O-
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PROPOSITIO XVIIL

Sivtriufq; 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,
ponderis potentia.

Sit trochlea inferior,duos habens orbiculos, %
quorum centra A Bj fitqué trochlea fuperior 2.

duos fimiliterhabens orbiculos, quorum cen-
traC D ; funifqs EFGHK LMN O P it cir- N/m

: ; : 2 D
ca omnes orbiculos reuolutus, qui fit religatus * \/
inE;& inP appendatur pondus Q; fitg; po-

tentia in R . dico potentiam in R quadruplam 7
effe ponderis Q. Cium enim i duz intelligan Hr\(_:/
tur potentie, vnain k, alterain D, potentia
in k fuftinens pondus Q fune k LMNOP z-
qualis erit ponderi; erunt duzf{imul potentiz, E
vnainD,alterain k , pondus Q fuftinentes,
triplee eiufdemponderis: Potentia vero inC

dupla eft potentiz in k, & per confequens pon P
deris Qsidem enim eft,acfiin k appenfum el
{et pondus @quale ponderi Q, cuius duplaeft Q

potentiain C; du igitur potentizin DCqua-
druple funt ponderis Q. 8 clim potentiainR
orbiculis fuftineat pondus Q,erit potétiainR,
acfiduzeffent potentiz,vnain D, alterainC,
& vtraqs {imul pondus Q fuftinerent.ergo po-
tentia in R quadrupla eft ponderis Q. quod
oportebat demonftrare.
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COROLLARIVM
Ex quo patet , fifunis fueritreligatusin G ,&
circaorpiculos,quorum centra fu.nt BCD reuo-
lutus; potentiamin R pondus fuf’cmeptem fimili-
terponderis Q quadruplam effe.orbiculus enim,

cuius centrum A , nihil efficit. :

SiauteminR fitpotentia mouens pondus.dico
{patium ponderis moti quadruplum efle fpatii

potentiz. Za
T
/RjI \
Xy 7 /sz
Moucantur centraC'D orbiculorum vig; ad B AN Ib Ay
S T erunt ex fuperiusdictis CS D T fpatio \
potentiz qualia; & per CSDT ducantur Hk 5
VX NO YZ horizontizquidiftantes; &di B
centraC D funtinS T, fitpondus Q , hoc eft vé\—/‘x
punctum P motumin 9.& quoniam funis EF !/Q‘)\K 9
GHKLMNOP zqualis eft funi EFGVX !\
LMYZg; cum{itidem funis :&funes circa
[ femicirculos NIO H « kfunt zquales funi- Y
bus,qui funt circa femicirculos YaZ Vg X;
demptisigiturcommunibus EFGH k LMN J
&Og;erit Po ipfis NY ZO VH Xk fi- I
| mul fumptis zqualis . quatuorautemN'Y Z O 2
| VH Xk fimul quadrupli funt DT , hoc eft | -
{patii potentiz ; {patium igitur P9 ponderis e F
ftrandum fuerat.

quadruplum et fpatii potentiz* quod demon /J’ )
B L

Si
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Siautem funis fit re-

ligatus in E trochlez fu °

periori, & potentiain R
fuftineat pondus Q 5 ¢-
rit potentiain R ponde:
ris Qquintupla, & fiin
R fit potentia mouens
pondus;erit {patium pou
deris moti quintuplum
{patii potentize.quz om-
nia fimili modo often-
dentur,, ficut in prace-
dentibus  demonitra ~
tum eft.

DEITRIOCHLIU EAT
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Si vero potentiainR fubftineat pon-
dus Q trochlea tres orbiculos habente,
quorom centrafint ABC ; & fit alia tro
chleainferné affixa duos , veltres orbicu.
los habens,quorum centra DEF; fitqs c

\\
tunis circaomnes orbiculos reuolutus, f1- /

vein G, fiue inH religatus 5 fimiliter
oftendetur potentiam in R fexcuplam ‘
efle ponderis Q. Ec fiinR fit potentia /

moucus pondus,oftendetur {patium pon . 3
| deris moti fexcuplum efle {patii poten- \
| tiz. ' ;

Et i funis fit religatus in K trochlez @l
fuperiori, & in R fit potentia pondus g
{uftiuens; {imilimodo oftendetur poten b3
tiam in R feptuplam effe ponderis Q. ;

EtfiinR fit potentia mouens , often Hy |
detur {patium ponderis Q feptuplum effe fi
fparii potentiz . atqs ita in infinitum & LI
omnis potentiz ad pondus{ multiplex *]*!D/, 10 Q

roportio inueniri poterit. {emperg; o~ - die s
ﬁsnf:ictur.ita cffe ppoudus ad poft}cn?iam / \

1pfum fuftinentem, ficuti {parium poten Q} /

tiz pondus mouentisad fpatium ponde- 1.’

| ris moti. ! ]

| Vectium autem ipforum orbiculorum
motusin his fit hocmodo,videlicet vectes - ¢ i

| orbiculorum trochlez {fuperioris mouen ' \
tur , veidictum eft indecima {exta huius; "

- hoceft habent fulcimentum in extremita '

| te;potentiam in medio, pondus in altera extremitate appenfum.ve

| ctesverotrochlez inferioris habent fulcimentum in medio , pon

g dus, & potentiam in extremitatibus .

}

COROL-
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A
COROLLARIVM

Manifeftumeft in his , orbiculostrochlez fu
periorisefficere » Vt pondus moucatur maiori
potentia, quam fitipfum pondus, & per maius
{patium potentiz {patio, & per xquale tempo-
re minori; quod quidem orbiculi trochlew in-
ferioris non efficiunt .

Alio quogs modo hanc potentiz ad pondus multiplicem propor
tionem inuenire poffumus.

PROPOSITIO XVIIIL

Si vtriufq; duarum trochlearum fingulis orbi
culis, quarumaltera fuperne appenfa, altera ve-
ro inferne i fuftinente potentia rententa fuerit,
funis circumuoluatur; altero eius extremo alicu |
bireligato,alteri antem pondere appenfo; du- ;
pla eritponderis potentia.

]
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Sit orbiculus trochlez fuperné appenfz,cu
fus centrumfit A 3 & BCD fittrochlea infe
rioris fit deinde funis EBC DEGHL reli- &
gatusin E; &in L{it appenﬁlm pondus M3 3 .[
fitg; potentia in N {uftinens pondus M. \"} p
dico potentiam in N duplam effe ponderis e i
M. Ciumenim {upraoftenfum (it potentiam >
in L, quz pondus, exempli gratia, O {ufti-
neat in N appenfum, fubduplam effe eiufdem
ponderis s potentiaigiturin N ponderi O-
qualis pondus M potentiz in L zquale {ufti
| nebit; ponderifqs M duplaerit. quod demon
!ftrarc oportebat.

AL L'T=E R L
E)
Tifdem pofitis. Quoniam potentia in F,

feuin D, quod idem cft, xqualis eft ponde B /\D
1 M; &BD eft vectis , cuius fulcimentum k/

eft B, & potentiain N eft, ac fi efferin me- b

dio vectis , & pondus zquale ipfi Mjacfief-

fetin D propter funem FD 3 quod idem

eft, acfi BCD effetorbiculustrochleze {upe

rioris, pondusqs appen(umc(fct infuneDF,

ficutin decimaquinta, & decimafexta dictumeeft; ergopotentiain
N dupla eft ponderis M. quoderat oftendendums

Si autem inN fit potentia mouens pondus M , erit {patium
ponderis M duplum {patii potentiz in N. quod ex duodecima
huius manifeftum eft 3 {pdtium’ enim: puncti L deorfum ten-
.| dentis duplumeft fpat'iN furfum eritigitur ¢ conuerfo fpatium
potentiz in N deorfum tendentis dimidim{aptii ponderis M fur
{fum moti. :

Sicur autem ex tertia,quinta, feptima huius,&ec. colligi poffunt
ponderis O rationes quotcungs multiplicesipfius potentiz in L}
eodé quogs modo oftendi poterunt potentiz in N pondus fuftinen
tis ponderis M quotcungs multiplices. Atq; ita ex decimatertia

Z deci-

=

3 Huinse

1 Hujns.
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decimaquarta rationes often
dentur quotcung; mulriplices

Y
fpatii ponderis M ad fpatium m
potentiz mouentis in: N confti u A’ o
fj

tutze.

Poterit quoq; ex decimafe
ptima decimaoctauahuius mul
tiplex inueniri proportio,quam
habet potentia pondus fufti
nens 2d ipfum pondus ; ficut
proportio potentiz in N ad pon
dus M ex decimaquinta, & deci
mafexta oftendebatur: inuenie
turg; ita effe pondus ad poten
tiam pondus fuftinentem,vt fpa
tium potentiz mouentis ad {pa iJ

tium ponderis .

Vectium motus in his fit Bi—r—D
hoc modo, videlicet: vectes or \9{7
biculorum trochlez inferioris N ; .
mouentur, vt vectis B D, qua I
mouetur, acfi B effet fulcimen o 1

tum, & pondus in D, & poten
tia in medio. Vectes verod or
biculorum trochlez fuperioris mouentur, vt FH, cuiusfulcimen
tum eftin 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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tentia moueatur , quam fit ipfum pondus , &
per maius {patium fpatio potentix, & minori
tempore per @quale. quod quidem orbiculifu
perioris trochlez non efficiunt.

Cognitis proportionibus multiplicibus, jam ad fuperparticu
lares accedendumeeft..

PROPOSITIO XX.

Si vtriufq; duarum trochlearum fingulis or-
biculis,quarum altera fuperne 2 potentia fufti-
neatur, altera vero inferne, ponderig;alligata,

coltituca fuerit,funis reuoluatur;altero eius extre

mo alicuibi , altero veroinferioritrochlez reli
gato; pondus potentiw fefquialterum erit.

237
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Sit ABC orbiculus iy c
trochlez fuperioris ; & | N
DEF trochlez inferio-
ris ponderi G alligatz 5
fit; funisHABCDE
F k circa orbiculos re-
uolutus , quifitreligatus
in K, & in H trochlez
infertori 3 {itq; potentia .
in L ﬁxﬁine?lsppondus // : N\
G. dico pondus poten F D
iz fefquialterumeflle. \ /
| Cor.s b ‘Quoniameénmim vterque. | : S 71
ins. | funisCD AH tertiam
. fuftinet partem ponde-
1is G, erit vnaqueg; po G |
tentiain D H fubtripla - (oo roinih '
ponderis G; quibus fi- :
mul aflumptis eft 2qua- il
Feas bu Jis potentiain L+ potentia enim inL dupla eft potenitizin D, &
ius. cius, queeh inH. quarepotentiain L fubfeiquialeracft ponde-
1isG .. pondus ergo G ad pontentiamin; Left , vt tria ad: duo;
hoc eft felquialterum. ,quod demonflrare oportebar. .

K¢
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Si autem inL fit potentiamouens pondus.
Dico fpatium potenti {patii ponderis fefquial-
terum efle.

Tifdem pofitis, perueniat orbi-
| culus AB(]; vig; fd MNO , & /L?m
' DEF ad PQR; & Hin S5 & Mf\—ljo
l pondus G vig; ad T. Et quoniam i
| funisH ABCDEFK clt xqualis i

| funi SMNOPQRE , cim fit < L
idem funis 3 & funes circa femicir 2
culos ABC MNO, funt interfe
fe zquales 3 qui vero funt circa
DEF PQR fimiliter inter fe -

quales; Demptis igitur AS CP R
R K communibus, crunt duoCO ” \
MA tribus DP HS FR 2qua- Ri e _.\\ﬁe

les. {ed vtergy CO AM {eorfum
eft zqualis {patio potentie motz.
quare duo CO M A, fimul{patii
potentiz dupli erunt strefqs D P
HS FR fimul fimilimodo fpatii
ponderis moti triplierunt. dimidia

T
verd pars, hoceft fpatium poten
tiz motz ad tertiam, ad {patium
fcilicet ponderis motiitafe habet, <

vt duplum dimidii ad duplum ter-

tii; hoc eft , vt totum ad duas ter

tias, quod eft vt tria ad duo. {patium ergo potentiz in'L fpa-
tii }fondcris G moti fefquialterum -eft . ‘quod oftendere opor-
tebats £

PRO-
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PROPOSITIO XXI.

Si tribus duarum trochlearum orbiculis, qua
rum altera vnius tantimorbiculi fupernt a po-
tentia {uftineatur , altera vero duoruminferne,
ponderiq, alligata, collocata fuerit , funis cir-
cumuoluatur; altero eius extremo alicubi,altero
autem fuperiori trochlex religato:ponduspoten
tie fefquitertium erit.

o
2
BN
Sit pondus A trochle® inferiori alliga- * x D g

tum , quz duos habeat orbiculos , quorum
centrafint BC; fuperiorgs trochlea orbicu-
lumhabeat, cuius ceatrum D & fie funis ) E
EFGHkLMN circaomaes orbiculos re
uolutus , qui religatus fir inN, & inEtro x
chlez fuperiori 5 fitqué potentiz: in O
fuftinens pondus A . dico pondus po- 5
Cor. 1/fe- tentiz fefquitertium effe. Quoniam enim !
P‘_“;‘;”“"'b"‘ viufquilg; funisNM HG EF K L quar- !
: tam fuftinent partem ponderis A , &omies
fimul totum fuftinent pondus 5 tres HG
EF kL fimul tres fuftinecbunt partes pon-
deris A. quare pondus A ad hos omnes
fimul erit , vt quatuor ad tria : & ciim po-
tentia in O idem efficiat, quod HG EF kL
{imul efticiunt 5 omnes enim fuftinet ; erit po
teatia in O tribus fimul HG EF kL -
qualis 5:8& b id pondus A 'ad potentiam
inO erit, vt quatuor ad tria; hoc eft felqui
tertium. quod demonftrareoportebat. A

)

G

7
\J

ey
A
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Si veroin O fit potentia mouens pondus A.
Dicofpatium potentizin O decurfum fpatii pon

deris Amoti fefquitertium cfle.
Iifdem pofitis, fit centrura B motum o

inP; &C vigsad Q3 & D in R; & Ein /T
)
A e

S codem tempore: & per centra ducantur

ML 9Z EG TV Hk XY horizonti, \ f
& inter {c fe zquidiftantes.Similiter, vtin +
pracedenteoftendetur tres XH SE Yk o3 ls
quatuor TG VF Z L 9 M zquales effe. & /T
quoniath tres XH SE Yk fimul triple R E S
funt {patii potentie, quatuorverd T G VF \L/
ZL oM fimul quadruple funt fpatii pon LU
deris moti; erit {patium potentiz ad {pa- \K i
tium ponderis , vt tertia pars ad quartam. ]

fed tertia pars ad quartam eft, vt tres ter e
tizad tres quartas, hoceft, vt totum ad \{/

tres quartas; quod eft, vt quatuor ad tria.

{patium ergo potenti {patii ponderismo '/—/-AJ’)F

ti felquitertium eft . quod erat demon- G\/
ftrandum.

Si vero funisin E per alium circumuol / \
uatur orbiculum , qui deinde trochlez in 9l Q -
feriori religetur 5 fimiliter oftendetur pro
portionem ponderis ad potentid in O pon \«<
dusfuftinentem {efquiquartameffe.. quod
fiin O fit potentia mouens pondus,often M| L

&
detur {patium potentiz {patii ponderis fef \/
quiquartum cffe. & fic minfinitum proce

dendo quamcung; fuperparticularem pro
portionem pondcris ad potentiam inuente
mus ;(emperq; reperiemus,ita efle pondus
ad potentiam pondus fuftinentem , vt {pa-

tium poycntiazv mouentis ad {patium ponde- A I
ris moti .
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Motus verod vectium fit ho¢ mo
do , videlicet vectis M L fulci-
mentum eft M, clim funis fic re
ligatus in N, & pondus in me-
dio , & potentia in L. quia ve-
10 punctum L tendit furfum, quod
a fune K L mouetur,idcircoK fur-
{um mouebitur , & vectis HK ful
cimentum eritH, pondus ac fief
fent in k , & potentia inmedio;
ve&is autem FG fulcimentum
erit G, pondusin medios & poten
tia inF. punctum enim F furfum
mouetur a fune EF. Prazterea
G in orbiculo deorfum tendit,
quia H quoque in eius orbiculo
deorfum mouetur.

v

z\

<
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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 tuerit, circumducatur ﬁmis sal-
tero eius extremo alicubi, altero autem [uperio
ri trochlez religato. critpotentia ponderis fef

quialtera.

Sit orbiculus ABC trochlez ponderi Dal - M
ligatz 5 & EF G trochlez fuperioris , cuius {f
centrum H; fitdeinde funis k ABCEEGL / \
circa orbiculos reuolutus, & religatusin L& E 5 62
ink trochlez fuperioris; fitg; potentia in M V
fuftinens pondus D . dico potentiam ponde
K

ris fefquialteram effe . Quoniam enim poten
tiain E {uftinens pondus D fubdupla eft pon
deris D, potentie verd in E dupla eft poten
tiainH; erit potentiain H ponderi Daqua
lis 5 & clim potentiain K fubdupla fit ponde L
ris Dj crunt veraeqs fimul potentizin H k fel
quialterz ponderis D . Irags clim potentia in .
M duabus porentiis in H k fimul fumptis fit o
zqualis , quemadmodum in fuperioribus o- Q/
ftenfum efts erit potentiain M fefquialtera i
ponderis D. quod oportebat demonftrate .

SiveroinM ﬁt. porentia mouens pondus, D
fimiliter vt in precedentibusoftendetur,fpa [
tium ponderis {patii potentiz {e{quialterum

efle.

o=t on)

s Huius.
Ex15 bu-

Aa Ecfi
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Etfi funis inK per alium circumuoluatur
orbiculum , cuitss ceitrum fit N5 qui dein- ¢ s
detrochlez inferiori religetur in O 5 & po-
tentiain M fuftineat pondus D. dico pro-
portioriem potentiz ad pondus: {efquiters
tiam cffe .

Quoniam enim potentia in E fuftinens
s muins. | pondus Dfune ECB AKPO fubtripla eft
Ex 15 bu-ipfius D, ipfius autem E dupla eft potentia
g in H; erit potentia in H fubfefquialtera pon
deris D. fimili quog; modo quoniam po
tentia inO,qua eft, ac i ellet in centro or

' 3,15,u. biculiABC, fubtriplaclt ponderis Ds ip- .
ins. {iusautem O dupla cft potentiain N5 erit A
quogs potentiain N fubfelquialtera ponde- o
1 ris D.quare duz fimul potentizin HN pon n
dus D fuperant tertiaparte, fefchabentgsad |/ \

D in ratione {elquitertia: & clim potentia  C
in M duabus {it potentiis in HN (imul fum
| ptis @qualis , fuperabit itidem potentia in
Mpoudus D tertia parte . efgo proportio
potentiz in M ad pondus D fefquitertia
eft.quod demonftrare oportebat.

&
-

—

12

Siautem inM fit potentia mouens pon-
dus,imilimodo oftendetur fpatium pondcris D {patii potentiz in
M felquitertium effe.

Etfifunis in O per alium circumuoluatur orbiculum , qui tro-
chlez fuperiori deinde religetur ; codem modo demonftrabimus
proportionem potentiz in M pondus fuftinentis ad pondus fef-.
quiquartam efle. & fi.inM fit potentia mouens , {imiliter often-
detur fpatium ponderis fpatii potentiz {elquiquartum effe. pro-
cedendoas hoc modo 1n infinitum quamcungs proportionem
potentiz ad pondus fuperparticularem inueniemus ; femperqué

—

oftende- i
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———

| oftendemus potentiam pondus fuftinentem ita effe ad pondus,
* | vt {patium ponderis ad {patium potentiz pondus mouentis .

Motus verd vectis EGeft, ac {i G effet fulcimentum , cim
funis ficreligatus m L 5 pondus acfi inE effet appenfum , & po-
tentiain medio. Vectis verd C A fulcimentum eft A pondus in
medio, & potentiain C. & K fulcimentum eft vecgis Pk, pon-
dusin P , & potentia in medio. quz omnia ficut in preceden-
tioftendentur.

PROPOSITIO XXIIL

i

St vtrifq; duarum trochlearum fingulis ot-
biculis,quarum altera fuperne a potentia fufti-
neatur, altera vero inferne, ponderiq;alligata,
coftitura fuerit,circumferaturfunis; vtrog; eius
extremo alicuibi,non autem trochleisreli gato;
@qualis erit ponderi potentia.

245
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Hy

B
Sitorbiculus trochlez fuperioris A’/ \

ABC, cuius centrum D;& EFG D >
trochlez ponderi H alligate,cu-
ius centrum k 3 & fit funis LEF
GA BCM circaorbiculos reuos b4
lutus , religatufqs in LM ; firgs
potentia in N fuftinens pondus 0
H. dico potentiam in N zqua
lem effe ponderi H. Accipiatur
quoduis punctum O in AG, &
quoniam fiinO effet potentia fu
ftinens pondus H, fubdupla cffet
pondenis H , & potentiz in O ,/__\\
dupla eft ea, que eftin D, fiue Gil‘

\

@

( quod idem eft ) in N5 erit po o
tentiain N ponderi H aqualis, i

quod demonftrare oportebat,

H

Etfi inN fit potentia mouens pondus. Dico
{patium potenti in N @qualem efle fpatio pon
deris H moti.

Quoniam enim (patium punctiO moti , duplum eft,tim {patii }

ponderis H moti, tiim fpatii potentiz inN motz ; erit {patium
potentizin N fpatio ponderis H zquale.

Tifdem
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A L1 ER

Tifdem pofitis , transfera
tur centrum orbiculi ABC
vigsad P ; orbiculufg; pofi
tionem habeat QR § 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
TX ACQS horizonti xqui
diftantes. & ficut in aliis
demonftratum fuit > duo fu-
nes A Q_CS duobus XG
TE zqualeserunt; fed AQ
CS fimul dupli funt {patii po
tentiz motx; & duo XG TE
fimul {unt fimiliter dupli ipa
tii ponderis; erit igitur {patii
potentix {patio ponderis -
quale. quod demonftrare o-
portebat.

Bl

gl i
deh.
\

i

s

Ha

Quod

247
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Quod etiam fivtrag; trochlea duos
habuerit orbiculos , quorum centra
fint ABCD, funifg; per omnes cir
cumuoluatur, quiin L M religetur;
fimiliter oftendetur potentiam in N
@qualem effe ponderiH. vnaquags
enim potentia in EF fuftinens pon-
dus fubquadrupla eft ponderis ; & po
tentiz in C D duplx funt earum ,
quzfunt in EF ; erit vnaqueg; po-
tentiain C D {fubduplaponderis H.
quare potentiz inCD fimul fumpta
ponderi H erunt zquales. & quo-
niam potentia in N duabus in C D
pontentiis eft zqualis ; eritpotentia
in N ponderi H , 2qualis.

Et fiin N fit potentia mouens, {i
mili modo oftendetur, {patium po-
tentiz 2quale cfle {patio ponderis.

Siautem vtrags trochlea tres, vel
quatuor, vel quotcung; habeat orbi-
culos;femper oftendetur potétiamin
N zqualem effe ponderi H ; & fpa
tium potentiz pondus mouentis -
quale effe {patio ponderis moti.

Vectium autemmotus hoc pacto fe habent ; orbiculorum qui
dem trochlez fuperioris,veluti AC in praecedentifigurafulcimen
tum cft C, pondus vero in A appenfum, & potentiain D medio.
vectes autem orbiculorum trochle inferioris ita mouentur, vtip
fius GE fulcimentum fit E, pondus in medio appenfum , & po

tentia inG.

4

i —'—T‘/\_"‘) .
p—

Nq

@/
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PROPOSITIO XXIIIIL

Sitribus duarum trochlearum orbiculis, qua
rumaltera ynius dumtaxat orbiculi fuperne a
potentia fuftineatur , altera vero duorum infer-
ne , ponderig; alligata fuerit conftituta , cir-
cundetur funis; vtrog; eiusextremo alicubi,fed
non fuperiori trochlee religato: duplum’ erit
pondus potentiz.

G,

)
Sint A B centra orbiculorum i \
\ D |

trochlez ponderiC alligate; Dve L M-
10 fit centrum orbiculi trochlez {u U

perioris 3 fit deinde funis per om . it
nes orbiculos circumuolutus , reli
gatufq; in EF 5 & fit potentia in
Gfuftinens pondus C. dico pon
dusC duplum effe potentiz inG.
Quoniam enim {iin H k duz e[~
fent potentiz pondus fuftinentes
duobus funibus orbiculis trochlez
inferioris tantlim circumuolutis, e

e
A
)
=)

/‘f
B

fet vtigs vtraqs potentia in k H fub ik

quadrupla ponderis C; fed poten- = /D Ex7huins
tiain G zqualiseft potentiis in Hk Q/Q ’

fimul fumptis 3 vaivfcuiufgs enim | Ex15 hu-

potentie inH, & k dupla eft : erit e
potentia in G {ubdupla ponderis
C. pondus ergo potentiz duplum
[ erit . quod demonftrare opor- c
| tebat.

Etfi
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| deris fpatii duplum.

Etfiin G fit potentia mouens pondus. Dico
fpatium potentiz duplum effe fpatii ponderis.

Lifdem pofitis , fint
moti orbiculi, fimiliter
demonftrabitur ambos
illos LM N Ozquales
effc quatuvor PQ RS
TV XY.fedLM NO
fimul duplifunt {patii po
tentiz in G motz; &
quatuwor PQ RS TV
XY fimul quadrupli funt
{patii ponderis moti.{pa
tium igitur potentizad
fpatium ponderis eft tan
quam fubduplum ad fub
quadruplum. erit ergo
potentiz {patium pon-

W/

e

N N\es

%

N2

/

=

o)

o

ﬂ \\Lh

N T
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Hinc autem confiderandum
eft quomodo fiat motus ; quia,
ctim funis ficreligaturinF, vectis
NO in primafigura habebit ful-
cimentum O , pondus in medio,
& potentiain N. {imiliter quo-
niam funis eft religatus in E,ve
ctis PQ habebit fulcimentu P,&
pondus in medio , & potentia in
Q . idcirco partes orbiculorum
in N, & Q {urfum mouebunturs
orbiculi ergo nonin eandem,fed
in contrarias moucbuntur partes,
videlicet vaus dextrofum,alterfi-
niftrorfum . & quoniam potentiz
inN Q ezdem funt,que {uat in
1 M; potentize igitur in LM -
quales {urfum moucbuntur. ve
ctisigitur LM inneutram moue
bitur partem. quare neqs orbicu
lus circumuertetur. Iragy LM
erit tanquam libra, culus centrum
D, ponderaqué appenfa in LM
aqualia quartz parti ponderisCs
vnulquifg; enim funis LN MQ

ol

¢

P
Ly

o

)
o

£
HIE

quartam fuftinet parcem ponderis C . moucbiturergo totusorbi
culus, cuius centrum D, furfum; fed non circumuertetur.

Bb Etfi

251
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| fimul potentiz in MNOI qua-

Et fifunisin F circa alios duos
voluatur orbiculos, quorum cen-
trafint HK , qui deinde religetur
in L ; erit proportio ponderis ad
potentiam fefquialtera ..

Si enim quatuor eflent potentiz
inM N O, eflet vnaqueeq; fubfe{-
cupla ponderis C. quare quatuor

tuor fextz erunt ponderis C. &
quoniam duz f{imul potentiz in
H D quatuor potentiisin MNOI
funt equales; & potentiain G @-
qualiseft potentiis in D H: erit
potentia in G quatuor fimul po.

a0 ¥ L~
tentiis in M NOI zqualis ; & ob s
id quatuor fexez erit ponderis C. /{f\ 1
proportio igitur ponderis Cad po ol ol
e

tentiamin G fefquialtera eft.
Et {i in G fitpotentia mouens, 1

fimili modo oftendetur {patium //’ TN

potearig {patii ponderis felquialte _ X,

rum eile. Y\\"—], /"‘
Etf{ifunisin L adhuc circa duos 5 il

alios orbiculos reuoluatur {imi- N
liter oftendetur ‘proportionem i
ponderis ad potentiam fefqui- I
tertiam effe + quod fi in G fit - 4
potentia mOuens oftende- l—

tur {patium potentiz {patii ponde .
ris fe[quitertium efle,atg; iradein-

ceps 1 infinitum procedendo,

quameung proportionem ponderis ad potentiam fuperparticula |
rem inucnicmqs femperqs reperiemus ita effe pondus ad poten ‘
tiam pondus fuftinentem, vt {patium potentiz mouentis ad fpa |
tium ponderis 4 potentia moti.

Motus
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Motus vectium fit hocmodo, vectis Y Z,ctim funis fit religatus
in E, habet fulcimentumn Y, pondus in B medio appenfum, &
potentiainZ . &vectis PQ habet fulcimentum in P potentia in
medio, & pondusin Q . oportet enim otbiculos, quorum cen-
trafunt BD in eandem partem moueri , videlicet veQ Z fur-

mentum vectis ST , qui pondus habet inmedio , & potentia
S. &qua S mouctur furfum, neceffe eft etiam R furfum moue
ri; & ideo F erit fulcimentum vectis FR , & pondus erit in R,
& potentia in medio . orbiculiigitur, quorum centra funt H k,

| in contrariam mouentur partem eorum ; quorum centra {unt BD:
i quare partes orbiculorii P F in orbiculis deorfumtendétsvidelicet

fum maueantur.& quoniam funis religatus eftin L, cric T fulci |

. verfus X V.vectisigitur VX inneutram partem moucbitur,clim |
.1 P,& F deorfum moucantur;& V X erit tanquam vectis , in cuius |

| medio erit pondus appenfum, & in VX duz potentiz 2quales |

fextzparti ponderis C. potentiz enim inM O hoc eft funes PV
FX fextam fuftinent partem pondetis C. totus igitur orbiculus,
cuius centrum A furlum vind cum trochlea mouebitur; non au-
tem circumuertetur.

P R O POS I'F 140 X XeNs

Si tribus duarum trochlearum orbiculis ,

quarum altera binisinfignita rotulisa potentia

Auperne detineatur ; altera vero vnius tantim

rotule infernt coftituta,ac ponderialligata fue

i rit,circumuoluatur funis ; Vtrog; elus extremo
‘alicuibi , non autem inferiori trochle religa-
(to:dupla erit ponderis potentia.

Bb 2 Sit
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Sit pondus A trochlez inferior alligatum, a4
ux orbiculum habeat, cuius centrum it Bjtro 2

chlea werd fuperior duos orbiculos habeat, / ‘
quorum centra fint CD ; firg; funiscircaom T .
nes orbiculos reuolutus,quiin E F fit religatus;
potentiag; fuftinens pondus fit in G. dico po
tentiam in G ponderis A duplam cffe. {ienim \
in H k duz effent potentiz pondus fuftinen N—75—/°
tes, effet vtragy fubdupla ponderis A ; fed po Nl
tentia in D dupla eft potentiz inH , & poten
tiain C dupla potentiz in K ; quare duzfimul T
potentiz in C D vtriufg; fimul potentiz in H k
duplz erunt.fed potentizin H kponderi A funt
@quales , & potentizin C D ipfi potentiz in G
funt etiam @quales;potentia igiturin G ponde-
ris A dupla erit.quod oportebat demonftrare.. r @ Q

Siautem in G f{it potentia mouens pon- \t/
dus, fimilitervt in pracedenti oftendetur {pa 1
tium ponderis fpati1 potentiz duplum effe.

Hinc quogs confiderandum cft vectemP Q A
non moueri , quia vectis L M habet fulcimen
tumin L, potentia in medio ,& pondusin M.
vectis autem N O habet fulcimeatum in O,
potentia in medio, & pondus in N. quare M, &N furfum mo
ucbuntur. in contrarias igitur partes orbiculi , quorum centra
funt CD mouentur. idcirco vectis PQ in neutram partem mo
uebitur;eritq; , acf in medio effet appenfum pondus , & in RO
duz potentix zqualesdimidio ponderis A. vtrag; enim potentia
in HK fubdupla eft ponderis A . totus igitur orbiculus , cuius
centrum B furfum mouebitur, fed non circumuertetur.

L]
5
7
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Etfifunisin F duobusaliis adhuc circumuol-
uatur orbiculis, quorumcentra intHK, quide-
indereligeturin L;eritproportio potentizin G
ad pondus A fefquialtera.

Gn

Si enimin M NOP quatuor effent poten /
tiz pondus fuftinentes,vynaquaqgs fubquadru @ 2 R | Ex7huing
placflet ponderis A fed cim potentiain k \/ 15 Huins.
fitdupla potentiz in N 5 erit potentia in k
ponderis A fubdupla. & quoniam potentia /\
in D duabusin M O potentiiseft 2qualisserit | s/ -2
quog; potentiainD ponderis A fubdupla. K
cim autem adhuc potentia in C potentizin P A

fit dupla,erit fimiliter potétiain C ponderis A X l

fubdupla.tres igitur potentiz inC D k tribus
medietatibus ponderis A funtzquales.quo-
niam autem potentia in G potentiisinCDK | ¢
eft 2qualis, crit potentia in G tribus medie-
tatibus ponderis A @qualis. Proportio igi-
turpotentiz ad pondus fefquialteraeft. .

Sivero in G fit potentia mouens,erit fpa H
tium ponderis {pauii potentiz fefquialterum. g

A

Et {i funis in L adhuc circa duos alios or D
biculos reuoluatur, {imiliter oftendetur pro- iz {—- 9
portionem potentia ad pondus {efquitertiam

effe. &fic ininfinitum omnes proportiones

potentiz ad pondus fuperparticulares inue-

niemus. oftendemulg; potentiam pondus i
fuftinentem ad pondus ita effe, vt fpatium A
ponderis moti ad fpatium potentiz pondus

mouentis. 8

Motus




256

DE STIRIO ©H'LVE A

Gn
_ Motus vectium fiet hoc / \
modo , videlicet Q erit ful Q c IR
cimentum vectis Q R, po-
' tentia in medio , pondus \ ;
in R ;& vectis Z 9 fulci L
mentum erit Z, pondus in S/D[—\f'r
medio , potentiags in o.f1 R y,
militer X erit fulcimentum I
vectis VX, potentiainme vigiX
dio, pondusin V. &quo
niam V furfum mouetur,Y
quog; furfum moucbitur Mo | jofe
& vectis YF fulcimentum e L
eritF:quareF,& Z in orbi
culis deorfum mouebun-
tur.& ob id vectis ST in VN
neutram mouebitur par- TR
tem; & S T erit tamquam
libra, cuius centrum D ,& yan
. . /
pondera in ST zqualia -

vaufquifqs enim funis SZ
TF quartam fuftinet par-

tem ponderis A. orbicu- .
lus ergo, cuius centrum D, ot
furfum mouebitur; nonau ’ l

tem circumuertetur.

quartz parti ponderis A . tJS}/9
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\ volumus , quemadmodum f{iproportio , quam

~ DE TIRIOCHLEAL o0

Hactenus proportiones ponderis ad potentiam multiplices ,
& fubmultiplices; deinde fuperparticulares , f{ubfuperparticu-
larefqué declarata fuerunt : nunc autem reliquum eft, vt propor-
tiones inter pondus , & potentiam fuperpartientes , & multi-
plices fuperparticulares , multiplicesqué {uperpartientes mani
feftentur.

PROPOSITIO XXVL

PROBLEMA.

Si proportionem fuperpartientem inuenire

habet pondus ad potentiam pondus fuftinen-

tem fuerit fuperbipartiens , ficut quinque ad
tria.

Expona-

257
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Ex 9 bu-
s,

Ex17 bu-
s,

17 Huins.

14 Huins,

DE TIROECHLEA

Exponatur potentia in A pondus B fufti
nens , proportionemgs habeat pondus Bad
potentiamin A, vt quings ad voumshoceft,
fit potentiain A fubquintuplaponderis B:de-
inde eodem fune circa alios orbiculos reuo-
luto inueniatur potentia in C, qua tripla fic
potentiz in A. & quoniam pondus B adpo

| tentiam in A eft , vt quing; ad voumj &

potentiain A ad poteatiamin C eft, ve vnum
ad tria; erit pondus B ad potentiaminC,vt
quings ad tria ; hoc eft fuperbipartiens .

Et hoc modo omaes proportiones pondc‘
risad potentiam fuperpartientes inuenientur;
vt fifupertripartientem quis inuenire volue-
rit; eodem incedat ordine; fiat {zilicet poten
tiain A fuftinens pondus B fubfeptupla ip-
fius ponderis B3 deinde fiat potentia in C ip-
fius A quadrupla 5 erit pondus B ad poten-
tiam in C, vt {cptem ad quatuor : videlicet
fupertripartiens .

Siverd in C fit potentia mo-

uens pondus erit {patium potétie
fpatiiponderis fuperbipartiens.
Sparium enim potentiz in C tertia pars
eft fpatii potentiz in A,ita videlicet {e habent,
vt quing; ad quindecim; & fpatium potentiz
in A quintuplum eft {patii ponderis B , hoc

| eft,vtquindecim ad tria; eritigitur {patium

potentiz in C ad fpatium ponderis B, vt

quings ad tria; videlicet fuperbipartiens.& {emper oftendemus, ita
effe fpatium potentiz mouentis ad {patium ponderis 3 vt pondus

ad potentiam pondus fuftinentem .

Similigs prorfus ratione proportionem potentiz ad pondus fu-

perpar-
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" perpartientem inueniemus . fienim C effet inferius 5 & in ipfo

appenfum effet pondussB vero-fuperius,in quo efler potentia pon
| dus'in C fuftinens , effer potentiain B fuperbiparricns ponderis
| in C appenli: ciim B ad A fit , vtquings ad vaum 3 A verd ad
"' C, vt vaumad tria. :

Si autem multiplicem fuperparticularem in-
| uenire voluerimus; vt proportio, quam: habet
‘pondus ad potentiam pondus fuftinentent, fic

duplexfelquialtera, vt quing; ad duo.
i :

Eodem modo , quo fuperpartientes  inuenimus 5 has quo-
que omnes -multiplices fuperparticulares reperiemus s vt fiat |
pondus B ad potentiamin A , vt quing; ad vnums potentiave
10 in C ad potentiam in A, vt duo ad vnum; quod fiet 5 fi fu-
nisfit religarus in ), non autem trochlez fuperiori;velinE ; erit
pondus B ad potentiam inC, vt quings ad duo 5 hoc eft duplum
fefquialterum.

Et ¢ conuerfo proportionem potentiz ad pondus multiplicem
fuperparticularem inueniemus 3 & vt in reliquis oftendetur, ita ef
fefpatium potentiz mouentis ad {patium ponderis , vt pondus
ad potentiam pondus fuftinentem.

Omnem quoq; multiplicem fuperpartientem
' eodem modo inueniemus; vt i proportio,quam
 habet pondusad potentiam , fit duplex fuperbi
partiens, vt oftoadtria.

Fiat potentia in A pondus B fuftinens fuboctupla ponderis B3
i & potentia in C potentiz in A fit tripla ; erit pondus B ad po
tentiaminC,vt octo ad tr1a.& € conuerfo omnem potentie ad

18 Huiys.
S Huiys,

Ex 9 pu-
ius.

Ex 15,16,
Hu.us.

Ex 9 huins
Ex17 b=
ins .

Cc pondus
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DE TROCHLEA

pondus proportionem multipticem fuperpartientem inueniemus.
& vt in czteris reperiemus ita effe pondus ad potentiam pondus
fuftinentem , vt {patium potentiz mouentis ad {patium pon-
deris.

Notandum autem eft,qudd cimin precedentibusdemoftratio
nibus fepius diGtum fuerit | potentiam pondus fuftinentem ipfius
ponderis duplam effe , vel triplam , & huiufimodi;vtin decima-
quinta huius oftenfum eft; quia tamen potentia non folum pon
dus , veriim etiam trochleam {uftinet ;s idcirco maioris longe vir-
tutis , maiorifq; ipfi ponderi proportionis conftituenda videtur
ipfapotentia. quod quidem verum eft, fi ctiam trochlez graui
tatem confiderare voluerimus. fed quoniam inter potentiam, &
pondus proportionem queerimus : ideo hanc trochlez grauitatem
ommifimus, quam fiquis etiam confiderare voluerit, vimipfi po-
tentiz @qualem trochlez addere poterit. Quod ipfum etiamin
fune obferuari poterit. & ficut hoc in decimaquinta confideraui
mus ,idem quog; in reliquis aliis confiderare poterimus.

Nouiffe
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o o : i
i Nouiffc etiam oportet , quod ficuti proportio
nes omacs inter potentiam , & pondus vnico
!‘ fune inucate fuerunt ; ita etiam pluribus funi-
bus , trochleifqué exdem inueniri poterunt. vt
fimultiplicem fupcrparticularem proportionem
pluribus funibus inuenire voluerimus , veluti fi
proportio ,quam habet pondus ad porentiam
| pondus {uftinenteny,fuerit duplex {efquialtera , vt
quing; adduo 5 oportet hanc proportionem ex
pluribus componere.vt ( exempli gratia ) ex pro-
portione {efquiquarta, vt quinqué ad quatuor,
| & exdupla,vt quatuorad duo.exponatur igitur po
| tentiain A pondusBﬁlﬁincns,adquam pondus
[ proportioné habeat {ci'qulquarram,vtquinq; ad
quatuor:deindealio fune inueniatur potétiain C,
cuius duplafit potentiain A& quoniiBad A eft,
vt quings ad quatuors & A ad C, vt quatuor ad
duoj erit pondus B ad potentiam in C, vt quin
que ad duo; hoc ¢ft proportionem habebit du-
plicem {efquialteram .

Etnotandum eft hanc quogs proportioné inue
niri pofle,fi proportionem quing; ad duo ex pluri
bus componamus,vt quings adquindecim &quin
decimad viginti & viginti ad duo. Et hoc modo
non folum omnem aliam proportioncmiuucnie
mus , {ed quamcung, multis , infinitisqué mo-
dis comperiemus.omnis enim proportio ex infi-
j nitis proportionibus componi poteft. vt patet
| in commentario Eutociiin quartam propofitio-
| nem fecundi libri Archimedis de fphera, & cy-
lindro.

Poflumus quog; pluribus funibus, trochleis
verd inferioribus tantim, vel fuperioribus vti.

’9‘7’"‘-’ :I"::‘ :Z}

Exat bu-
| ins.

J

r Ex 2 hy-
s,

Cc

2 Sit
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2 Huiué.

2 Huius,

11 Huins,

.. DE TROCHLEA

Sit pondus A,cuialligatafit trochlea
orbiculum habens , cuius centrum Bj
rcligetur funis inC,qui circa orbiculum
reuoluatur, funifqs perueniat inD: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 rcligétur in E, & perueniatin
F; erit potentia in F fubdupla eius,
quod fufhinet potétiain Dreftenim acfi

| D dimidium ponderis A fuftineret fi

netrochleasquare potentiain F{ubqua-
drupla erit ponderis A. & fi adhuc fu
nis in F alteri trochlez religetur, &
per eius orbiculum circumuoluatur a-
lius funis , qui religetur in G , & per
ueniat in H 5 erit potentia in H fub
dupla potentiz inF. ergo potentia in
H {uboctupla erit ponderis A. & fic
in infinitum {emper fubduplam poten
tiam praced@tis potentiz inueniemus .
Etfiin H {it potentia mouens, erit
{patium potentiz{patii ponderis octu
lum. {patium enim D duplum eft fpa
tii ponderis A, & fpatium F fpatii D
duplum 3 erit {patium F fpatii ponde
ris A quadruplum. {imiliter quoniam
{patium potentie inH dupliteft {patii
F, erit fpatium potentiz in H ipatii
ponderis A octuplum.

o
=)
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Sit deinde pondus A funi alliga-
tum,qui orbiculo trochlea fuperio
ris fit circumuolutus , & religatus in
B; fitgs potentiain Cluftinens pon
dus A:erit potentiain C ponderis A
dupla, deinde Calterifunireligetur,
qui per alterius trochlexz orbicu
Jum circumuoluatur , & religetur
in D ; erit potentia in E dupla po
tentiz in C. Quare potentia in E
quadruplaerit ponderis A &fi ad
huc E alterifunireligetur,qui etiam
circa orbiculum alterius trochlea re
uoluatur, & religetur in F;erit poten
tiain Gdupla potentiz in E. ergo
potentiain G octupla erit ponderis c
A . & fic in infinitum femper pre e
cedentis potentiz potentiam du-
plam inuenicmus.

' 15 Huins.

Excadem.

Si autem in G fit potentia mo-
uens, erit {patium ponderis octu- A
plum fpatii potenti in G.{patium
enim ponderis A duplum cft {patii
potentiz in C,& Cduplumeft {patii
ipfius E 5 quare {fpatium ponderis
A fpatii potentiz in E quadruplum
erit.fimiliter quoniam fpatium E
duplum eft fpatii potentia in G 5 erit crgo {patium ponderis A
octuplum fpatii potentiz in G. ' )

16 Huing.

COROL-
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COROLLARIV M.

Exhis manifetum eft maiorem femper ha-
bere proportionem fpatium potentiz mouen- |
tis ad fpatium ponderis moti , quam pondus
ad candem potentiam.

Hocautem ex iis,qua in corollario quartz huius de vecte dicta |
funt, patet .

PYROP ©'S LT .10 XXVIL
P RO BLE M A.

Datum pondus a data potentia trochleis
moueri. !

Data potentia , vel eft maior , vel zqualis , vel minor dato
pondere.
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/

Et fi eft maior , tunc poten-
tia, vel ablq; aho inftrumento, i
vel fune circa orbiculum trochlez
furfum appenfe reuoluto datum I/
pondus moucbit. Minorenimpo
tentia 3 quim data,ponderizque-
ponderat, data ergo moucbit.
Quod idem fieri poteft juxta om-
nes propofitiones, quibuspoten-

tiapondus fuftinens , velzqualis,

velminor pondercoftenfactt.

Ex 1 buins

Si autem zqualis ,
pondus moucbit fune
perorbiculum trochlez
ponderialligat circum
uoluto . potentia enim
fuftinens pondus fubdu
pla eft ponderis, poten
tiaigitur ponderi 2qua
lisdatum pondus mo-
uebit. Quod etiam{e-
cundiim propofitiones,
quibus potentiam pon
dere minorem cfle o-
ftenfum eft , fieri po-
teft.

3 Huins.

Siverd
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Ex 9 buins

Ex § Huins

DE TROCHLE A¢?

Sivero minor, fit datum pondus
vt{exaginta, potentia verd mouens
datafittredecim. inueniatur potens
tiain A fuftinens pondus B, quz pon
deris Bfit {ubquintupla. & quoniam
potentiain A pondus fuftinens eft
vtduodecim 3 maior igitur poten=
tia, quim duodecim in A pondus
B mouebit. Quare potentia vt tre-
decim in A pondus B mouebit.quod
facere oportebat .

Animaduertendii quogs clt inmo
uendis ponderibus, potentiam ali-
quando forfitan melius mouere mo
uendo fe deorfum, quim mouendo
{e furfum.vt circumuoluatur adhuc
funis per alium trochlez fuperions
orbiculum,cuius centrum C,funifq;
perucniat in D; erit potétiain D fufti
nés podus Bfimiliter duodecim,qué
admodumerat in A . Ideo poten-
tiavt tredecim in D pondus Bmo-
uebit . &quia mouet {c deorfum,
fortaffe trahet facilius, quim in A
atq; tempus eft idem,ficut etiam
eratin A.

A=
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PROPOSITIO XXVIL
PROBLEMA.. }

Propofitum fitnobisefficere, potentiam pon
dus mouentem, & pondus per. data fpatia fibi in
uicem lon gitudine commenfurabiliamoueri.

Sit datum fpatium potentiz , vt tria,
ponderis verd , vt quatuor . inueniatur po
tentiain' A pondus B fuftinens, qua pon
deris fit ﬁ:fquitcrtid,vt quatuor adtria . fi
igitur in A {it potentia mouens pondus;
erit {parium ponderis {patii potentiz fef~ -
quitertium, vt quatuor ad tria. quod face
reoportebat. ’

Ex 22 by
us.

Ex eadem.

Hoc autem & ex iis, que dicta {unt in Aoy
vigefima fecunda, & in vigelimaquinta
huius efficere poffumus folo fune. Quod fi
pluribus funibus id efficere voluerimus,
nonfolum multis , {¢d infinitis modis hoc
efficere poterimus, vt fupra dictum cft.
Quarchocaffirmare poflumus, quod qui-
dem mirum effe videtur:videlicet.

In 26 hu-
s
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COROLL'ARIVM. i

Exhis manifeftum effe, Quamlibet datamin
nuieris proportionem inter pondus, & poten
tiam; &inter {patium ponderis moti, & fpatium
potentiz mote; infinitis modis trochleis inueni-

ri poﬂc :

COROLLARIVM IL

Ex di@is etiam manifeftum eft, quo pondus
facilius mouetur, ed quog; tempus maius efle;
quo verd difficilius , e minus efle . & ¢ con-
uerfo. :
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DE A.XEl.1 NI

PERITROGHIO.

ABRICAM, & coftructionem hu-
ius inftrumenti Pappus in octauo
mathematicarum - collectionum
libro docet ; axemiq; vocat A B,

tympanum vero CD circa idem
centrum; & {cytalas in foramini-
| bus tympani EF GH & c. ita vt potentia ,
i Dd 2 quz

269
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qua femperin f&ytalis eft,vtin F, dum circum-

uertit tympanum, & axem,furfum moueat pon- |
dus K axiappenfum fune L M circa axemreuo |
luro.Nobis igitur reftat,vt oftendamus , cur ma- l.
gnapondera ab exigua virtute,quouc etiammo |
do hocinftrumento moueantur ; temporis quin
etiam , fpatiiq; mouentis inuicem potentie,ac |
moti ponderis rationem aperiamus; huiufmodi- |
queinftrumenti viumad vectem reducamus.




PERITROCHIDO. 107

PROPOSITIO L

Potentia pondusfuftinens axe in peritrochio
ad pondus eandem habet proportionem, quam
{emidiameter axis ad femidiametrum tympani
vnd cum fcyrala,

Y%ﬂ

Sit dimeter axis A B, cuius centrum C; fit diameter tympani
DCEcija idem centrum; fintq; AB DE in eademrecta linea;
fint deirg {cytalz inforaminibus tympani DF G H &c.interfefe
zqualesatq; aqué diftantes ; fitq; FE horizonti zquidiftans;

271
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(DIE! AMXVETEN

6. Primi |
Archim.de
_quepon.

Cor. 4.
quintis

pondus autem K infune BL circa axem volubili it appafum. &
potentiain F fuftineat pondusK. Dico potentiam in Fud pondus
k itafehabere , vt CBadCF. fatve C F ad C B, ia pondus
k ad aliud M, quod appendaturinF. & quoniam pordera M k
appenfa funt in F B; erit F B tanquam vectis , fiuelita; quia ve
10 Ceft puncrum immobile,circa quod axis , tympansgs reuol-
uuntur; erit C fulcimentum vectisF B; vellibrz centzm. clim
autemitafit CF ad CB, vt k ad M, pondera kM =zueponde-
rabunt. Potentia igiturin Ffuftinens pondus k,ne derfum ver-
gat, pondcri Kaaquc'pohdcrabit 5 ipligg M zqualis eritdem enim
preftat potentia , quod pondus M. pondus igitur kad poten
tiam in F erit , v¢ CF ad CB; & conuertendo , prentia ad

pondus crit, veCB adCF, hoteft , femidiameter as ad femi

diactrum
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diametrum tympani vnd cum {cytala DF . Similiter etiam often”
detur, fipotentia pondus fuftinens fueritin Q. tunc cnim {ufti-
neret ve&e CQ; & ad pondus eam haberet proporrionem , quam | zruyys.
habet CB ad CQ. Videlicet femidiameter axis ad femidiame- |devede.
trum tympani vod cum fcytala EQ. quod demonftrare opor-
tebat.

COROLLARIVM.

Manifeftum eft potentiam femper minorem
effepondere.

Semidiameter enim axis femper femidiametro tympani mi-
norelt. & potentiaco minoreft ponderc,qub {emidiameter axis
minoreft femidiametro tympanivnd cum {cytala. quare quo lon
gioreft CF, vel CQ 5 & quo breuioreft CB, mimnor adhuc fem
per potentiain F, velin Q pondus k fuftinebit. quo enim minor
eft CB, ¢o minorem habebit proportionem femidiameter axis
ad femidiametrum tympani vnd cum {cytala.

Hocautemloco confiderandum oceurrit, quod fiin alia {cyta-
la appcndaturpondus,vt in T, fuftinens pondus ksita nempe,vt
pondusin T appenfum , pondusgs k circa axem conftitutum |
maneant erit pondus in T grauius pondere M in F appenfo. [
iungaturenim T B, & a punctoC horizonti pcrpendiuﬂaris duz
catur CI, qua lineam T B feccr in I'; tandemg; connéctatut
TC, que zqualis erit CF. Quoniam autem pondera appenfa | #E
funtin TB, perindé fe fe habebunt, ac fiin punctis T Bipforumi
centra grauttatum haberent ; vt antca dictum eft.: 8¢.quia ma-
nent , erit punctum I(ex prima huius de libra ) amboram {imul
grauitatis centrum ; cim fit CI horizonti perpendicularis. fed {0 ol
auoniam angulus BCI ¢ft rectus , erit BIC acutus, lineags BI ‘:‘9‘”9 priz.
ipfa BC ‘maiorerit . quate angulus C1T eritobtufus 5 atq3 ' pp13 5y
ideo linea C T ipfa TI maior erits Cum autem CT maiorfit | mi.

T, & I B/ maior BC; maiorem habebit proportionem'T.C ad
CB, quim Tl adIB; & conuertendo, minorem habebit pro-

portio-
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6. Primi
Archim.de
equepon.

10, Quinti.

portionem BCad CT, hoceft ad CF, quimBI ad I T 5 yt ex
vigefima fexta quinti elementorum ( iuxtaCommandini editio-
nem ) patet . Quoniam vero punctum I eft ponderum in TB
exiftentium centrum grauitatis ; erit pondus in T'ad pondusinB,
vt BI adIT. pondusveroinF ad idem pondus in Beft, vtBC
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, quam pondus in F.

Si vero loco ponderis in T animata potentia fuftinens pon-
dus k conftituatur ; queita degrauetfe, ac fi incentrum mundi

.« | tendere vellet 5 quemadmodum fuapte natura efficit pondus in T

appenfums;erit hec eadem ponderiin T appenfo equalis 5 alio-
quinnonfuftineret ; que quidem ipfapotentia in F collocata ma

ior
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lior erit. ficutienim fe fehabet pondusin T ad pondus in F, ita
' &potentia in T ad potentiamin F; clim potentiz fint ponderi-
1 bus quales. vertim{i vnaqueq; potentia {eorfum {fumpta, tim
in T, quim inF {uftinens pondus fecundi circiiferentiam THEN
'moueri fe vellet , velutiapprehenfa manu fcytala; tunc eademmet
| potentia,vel in F,vel in T conftituta idem pondus k fuftinere po
i terit; clim femperin cuiufcungs extremitate {cytale ponatur , ab
-eodem centro C quidiftans fuerit, ac fecundum candem circum
{ferentiam ab codem centro zqualiter femper diftantem perpenfio
‘nem habeat. neq; enim (* ficutipondus ) proprio nutumagis in
| centzum ferri exoptat, quim circulariter moueris clim vtrungs,feu
juemlibet alium motum nullo prorfus refpiciat difcrimine . - pro-
‘prercanon eodem modo res fe fe habet,fiue pondera, fiue animatz
| potentiziifdem locis eodem munere abeundo fuerint conftitute .
} Potentia autem mouet pondus vecte FB, vidclicet dum po
tentiain F circumuertit tympanum, circumuertit etiam axem; &
F B fictamquam vectis, cuius fulcimentum C, potentia mouens
m F, & podusin B appcnlhm.& dum punctum F peruenic in N
punctum H eritin F, & punctum B erit in Oj3ita vt ductaNO
tranfear per C3 codemgq; tempore pondus k motum erit in P, ita
vt OBP {it ®qualis ipfi B L , cim fit idem funis.
Deinde ex quarta huius devecte facilé eliciemus {patium po-

ter tympaniclim {cytala ad {femidiametrum axis,; hoc eft, vt CF
ad CB, clim circumferentiaFN ad BO, fit vt CF ad C B. & quo
niam BL , eft zqualis OBP, dempta communi BP,crit OBip

deris erit, vt CF ad CB, videlicet femidiameter tympani ciim
fcytala ad femidiametrum axis. Quod idem oftendetur, poten-
tiavelinQ, vel in qualibet alia fcyrala exiftente ,'ve'in' S' cim
enim {cytale fint fibi- inuicem zquales, atqs zqualiter diftantes;
vbicung; it potentia zqualimotavclocitate femper zquali tem-
porexquale {patium pertranfibit , hoceftexQ in R, vel ex SinT
codem tempore mouebitur, quo ex F in N. fed quo temporepo
tentiaex Fin N mouetur , eodemmet prorfus pondus k ex L in
P quoqs mouctursvbicung; igiturfit potentia erit {patium poten-

Ee tiz

tentiz mouentis ad {patium ponderismotiita efle, vt femidiame |

{iP L 2qualis. quareF N {patium potentiz ad P L fpatium:pon. !

ids

Ex 4 buius
de vellte.
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s

tiz ad fpatium ponderismoti, vt C F ad CB; hoc eft femidia- |
meter tympani cum fcytala, ad femidiametrum axis.

COROLLARIVM. L

Ex his manifeftumeft, ita efle pondusad po-
tentiam pondus fuftinentem, vt {patium poten-
tiz mouentis ad {patium ponderis moti.




S

PERETRD/CHEO . 1o

COROLLARIVM IL

Manifeftum eft etiam, maiorem femper ha-
bere proportionem fpatium potentiz mouentis
ad fpatium ponderis moti, quam pondus ad ean
dem potentiam. '

Praterea quo circulus F HNcirca feytalas eft maior, ed quog;s
in pondere mouendo maius fumetur tempus’; dummodo potentia
2quali moucatur velocitate. tempufg; eo maius erit, quo diame
ter viius diametro alteriuseft maior. circulorum enim circumfe.
rentiz ita {chabent , vt diametri . Clim vero ex trigefimafexta
quarti libri Pappi Mathematicarum collectionuim, duorum inz
qualium circulorum xquales circumferentiasinuenire pofsimus;
ideo tempus quog; portionum circulorum inequalium hoc modo
inueniemus. € conuerfo autem, qud maior erit axis circumferen
tiacitius pondus {urfum mouebitur. maiorenim pars funis BL
invnacircumuerfione completacirca circulum A BO reuoluitur ,
quim {i minor effet ; ciim fuais circumuolutus fic circumferen-
tiz circulizqualis , circa quem reuoluitur.

COROLLAR VM.

Ex his manifeftum eft,quo facilius pondus mo
uctur,tempus quOq; €0 maius effe ;& quo dif-
ficilius , €0 tempus minus effe . & e conuerfo.

23 Ofani
libri Pappis

Eec 2 PRO-
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Per prace
dentem.

DE AXE I'N

PROPOSITIO Il
PROBLEM A.

Datum pondus ddata potentia axein peritro-
chio moueri. -

Sit datum popdus fexagin :
ta; potentiavero vtdecem. N
exponatur quzdam recta li- 6t @3
nea A B, qua diuidaturinC,
ita vt AC ad CB candem
habeat proportionem, quam fexagintaad decem. &fi CB axis
femidiametereflet, & C A femidiameter tympani cliim feytalis ;
patet potentiam vt decem in A ponderi fexaginta in B 2quepon

derare. Accipiatur autem inter BC quoduis punctum D ; fiatgs |
B D femidiameter axis ,& D A femidiameter tympani ciim fcy- '

talis ; ponaturqs pondus fexaginta in I3 fune circa axem, & poten
tiain A . Quoniam enim A Dad D B maiorem habet proportio-

Lemmain
primi by~ |
ins de ve- l

C.
Ex 11 bu-
ius de ve-

te.

nem, quam ACad C B3 maiorem habebitproportionem A Dad
DB, quam pondus {exaginta inB appenium ad potentiam vt de-

| cemin A. Quarepotentiain A pondus fexaginta axe imperitro-

chio mouebit, cuius axis femidiameter cft BD , & D A femidia
meter tympani ciim {cytalis, quoderatfaciendum.

ALITER. i j
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ALITER.

Organice vero melius erit hoc pacto.

Exponatur axis , cuius
diameterfitBD , & cen- . D/;:\
trum C, quem quidem E U
axem maiorem, vel mino ;i
rem conftituemus, veluti
magnitudo , ponderifs grauitas poftulat. producatur deinde BD
vigsad A:fiatgs BC adCA, vt decem ad fexaginta.& fiC A tym
pani clim {cytalis femidiameter effet , potentia decemin A ponde
ri fexaginta in B zqueponderaret. producatur verd B A exparte
A, & inhac producta lineaquoduis accipiatur punctum Ejfiatqs
CE femidiameter tympani cum {cytalis 5 ponaturg; potentia vt
decemin E; habebit EC adCB maiorem proportionem, quam
pondus {exagintain Bad potentiam vt decem in E. potentia igi-
turvt decemin E mouebit pondus fexagintain B appenfum fune
circa axem , cuius femidiameter ¢ft CB,& C Efemidiametertym
pani ciim fcytalis. quod facere oportebat.

Sub
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Sub hoc facultatis genere funt ergata, fuccu-
Iz terebra,tympana cum fuis axibus, fiue dentata,
fiue non; & fimilia.

Terebraverd habet ctiam nefcioquid cochlex 3 dum enim mo-
uet pondus, fcilicet dum perforat, cx fua fer¢ natura femper vlte-
nus progreditur : habet enim fere helices tamquam circa conum
defCriptas.quoniam autem verticem habet acutum, ad cunciquog;
rationem commodg referri poterit .
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“|RISTOTELES in quaftioni-
-] bus Mechanicis quaftione deci-
mafeptima afferit, cuneum fcin-
| dendo ponderi duorum vicem
= prorfus gerere veQium fibi inui-
cem contrariorumhoc modo.

Sit cuneus A BCcu
iusvertex B, &fit AB o a
@qualis B C; quod au \ .
tem {cindendum eft, b
it DEEG; firgypars o D a X

cmciHB k intra DE | H X
FG, & HB ®qualis \
3

ficipfi B k. percutiatur
(vt fieri folet ) cuneus
in A C,dum cuneusin
AC percutitur, A Bfie
vectis , cuius fulcimen
tumeft H,& pondus in
B. codemq; modo CB E
fit vectis , cuius fulci-
mentum eft K, & pondus {imiliter in B. fed dum percutitur cu-
neus , maiori adhuc ipfius portione ipfum DEFG ingreditur,
cudm prius effet: fit autem portio hecMBL; fitqs. M Bipfi B L
@qualis.& cim M B BL{intipfis HB BK maiores;erit ML maior

—F

Hk. dum
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Hk. dum igitur ML
eritinfituH k 5 opor-
tet,vt fiatmaior cifsios
& D moueatur verfus -
O, GautemverfusN; 0 ' D
& quo maior pars cu
neiintra DEFG ingre

dietur , ¢d maior fiet

{afsio ; & D G ma-

gis adhuc impellentur

verfus O N. parsigi

tur K G eius, quod fcin

ditur, moucbitur A ve-

cte A B, cuius fulcimen E

‘B

[ tum eft H, & pondus
| inBjitavt punctum B ipfius vectis A B impellat partem XG.

& pars HD moucbitura vecte CB, cuius fulcimentumett k; ita
vt B vecte CB partem H Dimpeilat.

Clm autem tria fint veCtium genera,vtfupra
oftenfum eft;idcirco conuenientiuseritfortafle
cuneum hoc modo confiderare.

pondus in H, vtinfecunda huius devecte diximus. fimiliter ve-
ctisC B, cuius fulcimentum B, & pondusin K5 ita vt pars H D
moueatur 4 vecte A B, cuius fulcimentum eft B, & pondusinH;
: ita vt punctum H ipfius vectis A B impellat partem H D. fimi
' liquog; modo pars K G moueaturavecte CB,cuius fulcimentum
| cft B,& pondusin k,itaut k ipfits uectisCB partem kG mo-
| peat. quod quidem forfitan rationi magis confentaneum eric.

Ii{dem pofitis, intelligatur vectis A B, cuius fulcimentum B,& |

|

|

l
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Sit enim cuneus ABC;
{intqs duopondera fepa-
rataDEFG, & HILkL,
intra que fit pars cunei M

* G D) /I L
DBH, cuius uertex B f
medium interutrumg; fi /
B

tum obtineat. percutia-

turautem cuneus , itaut

magis adhuc intra pon- I’ ‘

dera propellatur , ficuti i 1

prius dictum eft 5 ponde- ~ :

raenim funt , ac fi uaum tantlim continuum effet GFk L, quod
feindendum effet : eodem enim modo pars DG, dum cuneus
ulteriusimpellitur , mouebituruerfus M3 & parsH L uerfus N. !
Moueatur tag; pars D'G uerfus M, 8 parsH L uerfus N ; B uerd:
dum ulterius progreditur , {emper medium inter utrungs pondus
remancat. dum autem DG cuneo mouetur uerfus M patet B
non mouere partem DG uerfus Muecte C B, cuius fulcimentum
H; punctii enim B non tangit pondus; fed DG mouebitur . pun=
cto uectis Duecte A B, ‘cuius fulcimentum B;punctum enim Dtan
git pondus , & inftrumenta mouent per contaGum. Similiter
H L mouebitur ab H uecte C B, cuius fulcimentum B; &uterqy
uectis utrigs refiftitia B, itautB potius fulcimenti uice fungatury
quim mouendi ponderis. quod ipfum hoc quog; modo mauife-
ftumerit.

A

by

Ff Sit
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Sit ,quod feindendum eft A % "
BCD para]lclogrammﬁ rectan-
gulum ; fintg; duo vectes Equa- :
les EF GF,& partes vectium
HF KEfintintra ABCDsfitgs ¥—f—an et N
HF xqualisF k , & HAzqua
¥
l
D

lis KB. Oporteat verd vecti-
bus EF GE fcindere A BCD

potentiz mouentes inEG 2qua
les. vt autem {cindatur ABCD
oportet partem H A moueriuer’
fus M . & k B verfusN; {éd dum vectes mouentur, putd alter in
M, alter verd in N ; necefle eft, vt punctum F immobile rema
neat3in illo enim fit vectium occurfus. quare F erit fulcimen-
tum vtriufgs vectis, 8 FG moucbit partem k B, cuius fulcimen
tum eritF , & potentia mouens in Gj & pondus in k. fimi-
liter pars H A moucbitur i vecte EF; cuius fulcimentumF, po
tentiain ‘B, & pondusinH.

Siautem k ‘H effent fulcimenta immobilia,& pondera in F;3
dum vectis FG conatur mouere pondus inF , tunc ei refiftit ve-
ctis EF, qui etiam conatur mouere pondus in F ad partem op
pofitam fed quoniam potentiz funt zquales , cztera @qualia;
ergoin Fnon fier motus : @quale enim non mouet zquale. patet
igiturin F maximam fieri vectium {ibi inuicem occurrentium refi
ftentiam, itaut F fit quoddam immobile. Quare confiderando
cuneum , vemouet vectibus {ibi inuicem aduerfis, forfitan eis po
tius utitur hoc fecundo modo, quim primo.

(o}

Quoniam autem totus cuneus {cindendo mo
uetur,poffumusidcirco eundemalio quogsmo | |
do confiderare ; videlicet dum ingreditur id,

quod l
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quod {cinditur , nihil aliud efle , nifi pondus L
' pra planum horizonti inclinatum mouere.

b
¢ Rl ool
c
T
A
Ly e ST e T \
A D H X B

Sit planum horizonti zquidiftans tranfiens per A B; fit cuncus
CDB,& CD =zqualis ipfi D B; & latus cunei DB it femper in
fubiecto plano. fitdeinde pondus A EF G immobilein A3 fitqs
parscunci ED Hfub AEFG . Quoniam enim dum percutitur cu
neusin CB, maior pars cunei ingrediturfub AEFG’, quim fig i
EDHj; fic hec parssIDH . & quoniam latus cunei DB fempcr' i
eft in fubiccto plano per A B ducto horizonti parallelo, tunc quan |
dopars cunei kD1 erit fub A EFG; erit punctum kinH, &I
fub E . fed Ik maioreft HE; punctumigitut E furfum motum |
crit. &dum cuneus fubAEFG ingreditur , punctum E furfum
fuper latus cunei E I mouebitur ,eodemgs modo i cuncus viterias
| progredictur, femper punctumE {uper latus cunei D C mouebitur: !
[ punctum igitur E ponderis fuper planum DC mouebitur horizonti
| inclinatum , cuius inclinatio eft angulus BDC . quod demoi-

! ftrare oportebat.

Efl 22 Inhoc
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In hoc exemplo , confiderando cuneum inftar vectis mouen-
tem ;manifeftum eft, cuneum BCD pondus AEFG vecte CD
mouere 3ita vt Dfit fulcimentum, & pondusinE. nonautemve
cte BD, cuius fulcimentumH, & pondusin D .

Vt autemres clarior reddatur , alio vtamur
exemplo.

Sit planum hori-
zonti equidiftans
tranfiens per A B; fit
cuneus C A B, cuius
latus A B fit femper
infubiecto planosfic-
qué pondus AEFG,
quod ' nullum alium
habeat motum, nift
furfum , & deorfum ad rectos angulos horizontisita vt ducta IG k
fubiecto plano, ipfiqué A B perpendicularis , punctum G fit fem
perinlinca I Gk . & quoniam dum cuneus percutitur inC B s to
tus fuper AB vlterius progreditur; pondus AEF G eleuabitur ex

[¢]

e

iis, qua l
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| ueniatin C, & pofitio cunci AB C fit MNO , & pofitio pon-

| uilibri Mathematicarum collectionum reducitur ad libram. ea-

iis, que fupra diximus. Moueatur cuneus ita, vt E tandem per-

derisAEFG it PMQI ,& Gfic in I. Quoniamitags dum cu
neus ﬁlpcr lineam B O mouetur, pondus A EF G furfum moue-
tur 4 linca A C. & dum cuneus A BC vlterius progreditur, fem
perpondus A EF G magisa latere cunei A C elenatur:pondus igi
tur AEF G fuperplanum cunei A C mouebitur 5 quod quidem
nihilaliud eft, nift planum horizontiinclinatum;, cutus inclinatio
eftangulus BAC. §

Hic motus facilé ad libram, vectemg;s reducitur. quod enim
fuper planum horizonti inclinatum mouetur ex nona Pappi octa-

demenim eft ratio, fiue manente cuneo , vt pondus fuper cunei
latus moueatur ; fiue eod¢m etiam moto , pondus adhuc fuperip
fius latus moueatur ; tamquam fuper planum horizonti incli-
natum.

Ea verd, qua {cinduntur , quomodo tam-
quam fuper plana horizonti inclinata mouean-
tur, oftendamus. "

Sit cuneus ABC,
& ABipli BC =zqua-

lis. Diuidatur A C P Siiutel Ll

bifariam in 1D, conne. A
ctaturg; BD . fit dein- . X /‘D “
delineaEF , per quam =

tranfeat  planum hori l\l
zonti equidiftans; ficg; c
BDincademlinea EF;; L B

& dum cuncus percuti 0

tur, dumg; mouetur ver Sl
fus E, femper BD fitin linea EF+ quod vero {'cmd_gndum eft
fit GHLM , intra quod fic pars cunei kBI. manifeftum eft,

dum
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dum cuneus uerflus E
mouetur , partem kG
verfus N moueri;& par M c
temHI uerfus O. per 5

cutiatur cuneus, ita vt l
E lo_F

|

|

~J

c

A C fit in linea NO; g
tunc k eritin A ,&Iin prrsLLl
C :& k ex fuperius di
ctis motum erit fuper _E
kA, & I{uperIC.

quare dum’ cuneus mo

uetur , pars KG fuper B A latus cunei moucbitur, &parsTH fuper
latus BC. pars igitur k G fuper planum mouetur horizonti in cli-
natum, cuius inclinatio eft angulus FB A. fimiliter 1 H moue-
| turfuper planumBC in angulo FBC. Partesergo eius, quod
; fcinditur fuper plana horizonti inclinata moucbuntur. & quam.
| quam planum BC fit {ub horizonte; pars tamen IH fuper IC mo
| uetur;tamquam {iBC effet fuprahorizonté in angulo D BC.partes
| enim eius quod {inditur , eodem tempore, ab cadem potentiamo-
| uentur 3 cadem ergoerit ratio motus partis | H, ac partis KG. {i-
| militer eadem eft ratio, fiue EF fit horizonti 2quidiftans , fue
{ horizoati perpendicularis, vel alio modo. aecefleeft enim poten

H
0

| tiam cuneum mouentem eandemefle , clim cxtera cadem rema |

neant . eadem igitur erit ratio .

Poft hzcconfiderandum eft , que nam fint ea, qu efficiunt,
vt aliquod facilius moueatur , fiue {cindatur. que quidem duo
funt .

Primum, quod efficit, vt aliquod facile fcin
datur, quod etiam ad effentiam cunei magis per-
tinet, eft angulus ad verticem cunei;qub 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 DEF. i
dico aliquod facilius moueri , fiue fcindia cu £

neo ABC, quim 4 DEF. dinidantur AC ¥
DF bifariam in G H punctis 5 connectan- c
turg; BG, & EH . Quoniam enim partes D
eius, quod fcinditur 4 cunco ABC , fu.

per planum horizonti inclinatum mouen- E H
tur, cuius inclinatio eft G B A : qux ve-

1o 4 cunco DEF, fuper planum horizonti 8

inclinatum mouentur , cuius inclinatio eft

HE D ; & angulus GBA minor eft angulo H ED ; cim
CB A minor fit DE F: & ex nona Pappi octaui libri mathe
maticarum collectionum , quod moueturfuper planum A B faci-
lius mouebitur, &3 minore potentia , quim fuper ED 5 Quod
ergofcinditur 3 cuneo A BC facilius , & 4 minore potentia {cin
detur, quim dcunco DEF . fimiliter oftendetur, quo magis an-
gulus ad verticem cunei erit acutus, €0 facilius aliquod moueri,
ac {cindi. quod demonftrare oportebat.

Poflumus etiam hoc alia ratione oftendere
confiderando cuneum, vt veéibus {ibiinuicem
aduerfis mouet, ficuti fecundo modo dictumeft.
hoc autem prius oftendere oportet.

Sit
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Sit vectis A B, cuius fulcimentum

fit B immobile; quod autem mouen-
dum eft,fit CDE F rectangulum ita
accommodatum , vt deorfum ex par
te F E mouerinon pofgsit,-&c punctum
E fit immobile, & tamquam centrums
ita vt punctum D moueatur per cir-
cuimferentiam circuli D H , cuius cen-
trum fic E. & C per circumferentiam
CL, ita vt iuncta CE fit eius femi
diameter . tangat infuper CDEF ve

ctem A B in C, atg; vectis AB moueat pondus CDEF, & po |

tentia mouens fit in A , fulcimentum B , & pondus inC . fit
deinde alius vectis M CN, qui etiam moucat CD EF, cuius ful
cimentum immobile fit N; potentia mouens in M, & pondus
fimiliterin C 3fitqs CN zqualisipfi CB , & CM ipi CAj al
ternatimgq; moueatur pondus CDEF vectibus AB MN. dico
CDEFfacilius ab cadem potentia moueri vecte AB , quim ve
cte M N. L 754l 2

Fiat centrum B, & interuallo BC circumfecrentia defcribatur
CO. fimiliter centro N, interuallo quidem NC, circumferen
tiadefcribatur CP. Quoniam enim dum vectis A B mouet C D
EF, punctum vetis C mouctur fupcrcircumfcrcmiamc O3 clim
fit B fulcimentum, & centrum immobile, fimiliter dum vectis
M'N mouet CD B E, punctum C mouctur ! per circumferentiam
CP; dum igitur vectis A Bmouet CD EF , conatur mouere pun
ctum C ponderis fuper circumferentiam CO 3 quod quidem efh
cerenon poteft : quia C mouetur {uper circumfercnpiam’C L.qua
rein motuvectis AB fecundiim partem ipfi refpondentem,acmo
tu ponderis fecundum C facto, contingit repugnantia quzdam;
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 eft circumferentiz
CL, quam {it CP; hoc eft propioreft motui , quem facit pun-

jctum C ponderisideo minor erit repugnantia inter motum vectis

AB,&
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AB & motum C ponderis , quim inter motum vectis MN &
motumeiufdemC. quod etiam patet ;i intelligatur CF hori-
zonti perpendicularis, tunc enim circumferentia CP magis ten
ditdeorfum, quim CO3& C L tendit futfum. & ideominor fit re
pugnantiainter vectem A B,&motum C,quaminter veeté MN, &
motum C.fed vbi minor repugnantia ibi maior:facilitas <ergofaci
linsmoucbitur C D E Fvecte A B,quim vecte. M N./quod demon
ftrare oportebat. : ) ; <399

COROLLARIVM:

Ex hoc manifeftum et , qud’minor eft an:

gulus alinea CF, vel CE; vel CD contentus; |

hoceft, quo minor eft angulus B CE; vel BCE,
vel etiam BC D), eo facilius pondus nioueri.
quod quidemeodenimodo oftendetur. .

Quod autem propofitum eft , fic demon:
ftrabimus. ;

Sintcunei ABC DE
F,& anghlus ABC mi-
nor fit angulo DEF, &
AB BC DE EF fintin
ter fefezquales. Sintde-
inde quatuor pondera -
quaiaGHIL NG QR j
rectangula; fintgg LM 7 MX ® X s T 0
kHineadem recta linea:
fimiliter RS PO inrecra linea 5 crunt GK IM parallelz, & NP
QS parallele . fit IBG pars cuneiintra ponderaGH I L; & ca
nei pars QEN intra pondera NOQR'; fintqué IB BG QE
ENinter fe fe ®quales. dico pondera GH I L facilius ab cadem

I,

Gg poten.

EX 28 pri-
mi.,
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2 Sextis

potentia moueri cuneo:,

EX 29 pria !
| i,
1 28 Primi.

D)E! € V N EIO

ABC , quim pondera - A_T.€oyn D Vo 5

NO. QR @meoDEF: i\ [ s i\ |/
Diuidantut ACDE. /777 {AL ) SpTTRN /AT

bifariapyin TV , iungan V8 Alecrslaer [N |

turgs T B.V:E, -eruntan. i 8 i

guliad;-Tf,&Vrecti.con { A Alsiosy il

 nectatur IG, quefecet 1L~ MX H K .5 P

BT inX. Quoniam e-

nim1B eft 2qualis BG; & BA 2qualis BC;, erit TA ipi GC
xqualis . quarevt Bl adlA ,itack BG ad GC. parallelaigitur
¢t IG .ipliAC. ac propterea anguliad X funt recti: fed & an
guliXGk XIM funt recti, rectanguium enim eft GM ; quare
T B zquidiftans eft ipfis G k I M. angulus igitur TBC =zqua-
liseftangulo BGK, & TBAipli BIM xqualis. fimiliter demon
ftrabimus angulum V EF zqualem cffle ENP,& VEDzoualem
EQS. cim autem angulus ABC minor {it angulo DEF; erit
&angulus TBC minor VEN . quare& BG k minor ENP.
fimili modoBIM minor EQS. quoniam autem cuncus ABC
duobus touct vectibus A B BC, quorum fulcimenta funt in Bj
& pondera in G I': fimiliter cuneus D E F duobus vectibusmouet
DE EF, quorum fulcimenta funtin E; & ponderainN Q: per
pra:cedentem pondera GH 1L facilius vectibus AB B C mo-
ucbuntur , quim pondera NO QR vectibus DE EF. ponde-
raergo GH L faciliuscunco ABC moucebuntur , quim ponde-
raNO QRcuneo DEF. & quia eadem eft ratio in mouendo,
atgsinfcindendo; faciliusidcirco aliquod cuneo A BC {cinderur
quimcuneo DEF. fimiliterg; oftendetur, quo minor eft angu
lus ad verticem cunei, o facilius aliquod moueri, velfcindi.quod
demonttrare oportebat.

Pratereaque mouenturd cuneo D EF, per maiora mouentur

‘| fpatia; qudinea , quzd cunco ABC.namve DF ficintra QN,

& AC fit intra [ Gyneceffe eft, v QN per fpatia moueantur
imaiora; fcilicet voum dextrorfum, alter finiftrorfum ,quam 1G;
etim D Emaior fic A C;dummodo totus cuneus intra ponderain-

grediatur.
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3 grediatur. 2 potentia vero facilius cod_cm tempore mouetur aI%-

quod perminus {patium, quim per maius; dummodo czera,qui-
{ bus fit motus , {int aqualia:fi ergo codem tempore AC DFin
IG QN perueniit, cimAl €CG'DQ EN fint inter f?\:ﬁ:’:rqua
les ; facilius A potentia mouebuntur GI cunco AB (%{‘1_”3’11 QN
cunco DEF. quarefacilius ponderaGH I L a potentia moucbun;
turcunco A BC,quimponderaNO QR\cuneo.Dl.iE: L ﬁmxh\tcs_’:.;
qué oftendetur, quo angulus ad_ve_mccm cunei mmotcﬂfet se0 fa
cilis pondera moueri, vel {cindi. +io .

Secundum, quod efficit , vt-aliquod facilius
{cindatur,eft percufsio; quacuneus mouetur, & ?
mouet; hoc eft percutitur, ac {cindit. '

i

Sit cuneus A , quod {cinditur B, quod
percutit C; quod quidem, vel ex e ipfo,
vel d regente, atq; ipfum mouente poten
tia percutit , atq; mouet, fiquidemex
feipfo , Primim quo grauius erit , €0
maior fiet percufsio . quinetiam , quo
longior fuerit diftantiainter A C, maior
itidem fiet percufsio.graue enim voum-
quodgs dum mouetur 3 granitatis ma-
gis allumitmotum , quim quiefcens: &
adhuc magis.quo longius mouctur,
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Sivero C ab aliquamoueatur po
tentia, vt {iper manubrium D Emo
Ueatur; primiim quo grauius erit C,
deindequolongiuserit D E,c0 ma-
ior fiet percufsio. i enim ponatur po
tentiamouens in E, erit Cmagis di
ftans 3 centro & ideo citius moucbi
tur. vt in queftionibus Mechanicis
lat¢ montftrar Ariftoteles; necnon
exiis , qua in tractatu de libra di-
cta fuere, patérc'poteﬁ,, qud magis
pondus Ca centro diftar,ed graujusreddi . quodipﬁxm etiam va

lidiori pellet impulfu virtute mnE Potentiorc exiftente. :

Hocverd fecundiim eft 5 quod efficit, vt hoc inftrumento ma-
gnamoucantur, {cindanturg; pondera . percufsioenim vis eft ua
Iidifsima,vt ex decimanona quaftionii Mechanicarum Ariftotelis
patet. fienim fupra cuncum maximum imponatur onus; tunc cu-
neusnihil feré efficiet, prafertim ictus comparatione.. quod fiad
huc ipfi cuneo vectem , vel cochleam, vel quoduis aliud huiufmo
diaptetur inftrumentum ad cuneum ponderi intimius propellen-
dum, nullius feré momenti pr ictu continget ¢ffectus . cuius qui-
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dem rei inditio effe poteft , i fuerit
corpus A lapided, ex quo aliquam eius
partem detrahere quifpiam voluerit,pu
t4 partem anguli Bj tunc malleo ferreo
abf{qs alio inftrumento percutiendoinB,
facilé aliquam anguli B partem franget.
quod quidem 'nullo “alio inftrumento
percufsionis munere carente, nifi maxi
macum difficultate efficere poterirsfiue
fuerit vectis, fiue cochlea , fiue quoduis aliud huiufmodi. quare
percufsioin caula ¢ft, quo magna {cindantur pondera. clim autem
fola percufsio tantam vim habeat, fi ei aliquod adiiciamus inftru
mentum ad mouendum, {cindendumgs accomodatum , admiran
da profectd videbimus. Inftrumentum huiuf i
modi cuneus eft, in quo duo (" quantum ad ip-

{ius formamattinet ) confideranda occurrunt.

Alterumeft, cuneum ad fufcipiendam, fuftinen

damgs percufsionem aptifsimum effe 5 alterum

cft quod propter cius inaltera parte fubtilita-

tem facile intracorporaingreditur, vt manife

fté patet. Cuncus ergo cum percufSionc ipfius

efficit, vt in mouendis, {cindendifq; ponderis

bus fer¢ miracula cernamus.

Ad
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Ad huiufmodi facultatis inftrumentum, ea|
quoque omnia commode;referripoffunt, qua |
percufsione, fiue impulfu incidunt , dividunt
perforant, huiuimodig; aliaobeunt munera . ve
enfes,gladii, mucrones, fecutes, & fimilia. ferra
quog; ad hoc reducetur ; dentes enim percu-
tiunt, cuneiq; inftar exiftunt.




DE COCHLEA

=1 APP VS ineodem o&auolibro,
% multa pertractans de cochlea,do
! cet quomodo conficienda fit ;. &
quomodo magna huiufmodi in-
"\ ftrumento moueantnr pondera;
nec non alia theoremata ad:eius
cognitionem valde vtilia. Quoniam autem in-

ter cetera pollicetur , fe oftendere velle , co-

chleam nihil aliud efle prater aillumptum cu-
neum percufsionis expertem vecte: motionem
facientem; hocautem in ipfo defideratur ; pro-
ptereaidipfum oftendere conabimur ; nec non
eiufdem cochlexad ve@em,libramg; reductio-
nem: vt iplius tandem completa habeatur co-
gnitio.,

Sit
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. Sit cuneus A BC,, qui circacylindrum D E circumuoluatur:fitgs
IGH cuneus circa cylindrum reuolutus, cuius vertexfit L. fic de-
inde cylindrus cum ‘circumpofito cuneo ita accomodatus, vt ab{gs
vllo impedim&to manubrio kF eius, axi annexo circumuerti pofsit.
fitgs L MN O, quod {cindendumeft; quod etiam ex parte MN
fit immobile ; vt in iis , quz fcinduntur, fieri folet : & fit vertex
TintraR S, circumuertatur k F,& perueniatad k Pydum autem kF
circumuettitur, circumueititur etiam totus cylindrus DE, & cu-
neus E GH : quare dum K Ferit in kP, vertex Inon erit amplius
intraR S, fed cuneipars alia, ve TV : {fed TV maior eft, quim
RS; (cmp‘cr enim pars cunei, qua magis avertice diftat , maior
eftea,quzipficlt propinauior: viigitur TV fitintraR'S; opor-
tet, vt R cedat, moueaturqgs Verfus X , & § verfus Z,, vt faciunt
ea,que fcinduntur . totum ergo LMNO {cindetur. fimiliter
qué demonftrabimus, dum manubrium k P eritin 'k Q, tunc GH
efleintra R'S: & ve GHfic intraR S, necefle eft, vt R fit in X,
&S in Z 3itave XZ fit #qualis GH; fempergs LMNO amplius
{cindetur. ficigitur patet,dum k F circumuertitur,femper R moue
riverfus X,atq; Sverflis Z :& R femper fuperI TG moueri, S au

tcrix fuper I'VH ,hoceft {uperlatera cunci circacylindrum circum

voluti. .

P R O-
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PROPOSIO: I

Cuneushocmodocircacylindrumaccommo-
datus, nihil eftaliud; nificochleaduas habenshe
licesin vnic o pun&oinuicem coniunctas:

Sit cuncus ABC;8AB ; -

ipfi BC zqualis. diuidacur A

AC bifariamin D, iunga o : RCIA S

turq; B Djerit BD ipi AC A Lg—;—.M
perpendicularis 3 & AD “RE t it
ipfi DC zqualis , triangu- B D - p
lumg; A B D triangulo C OlEgdl ./

BD zquale. fiant deinde | (o 0% N

triangula rectanguhEFG ¥~———"71

HI k non {olum inter e, \\

verlim etiam vtrig; ADB ;o

&C DB zqualia. fitgs cy :

lindrus LM N O, cuius perimeter fit zqualis virigs FG k1. &
LMN O fit parallelogrammum per axem. fiatgs MP =zqualis
FE; &P Nequalis HI . ponaturg; HI in NP, circumuolua-
turgs triangulum HIk circa cylindrum; & fecundim kH helix
defcribatur NQP , vt Pappus quog; docet in octauo libro propo
fitione vigefima quarta. {imiliter ponatur EF in MP , circum-
uoluaturq; triangulum EF G circa cylindrum 3 defcribaturgs per
EG helixPRM. cimitagy PM PNfint zquales EF HIerit
MN 2qualisipfiAC, & ciimhelices PRM PQN fint zquales
lineisEG H k ; helices igituripfis AB BC zquales eruat. cu-
neusergo A BC totus circumuolutus erit circa cylindrum LMNO.

Hh inci-
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incidantur deinde helices,

vtdocet Pappus fecundiim i \
Jatitudinem curdei; &ho¢ g

it

uim cochleaduas habens

'modo cuneus Vna cum cy

E
B
| A
lindro nihi} aliud erit ,
 helices PR M P QN cit
¢a cylindrum EN' 10 Vnico C oTToN
&
|
‘R

=0 0-A

: /
pincto P inficem’ conmia! K=~
ctas.quod-demonftrare o- ]
portebat. i

COROLLARIVM.

Hinc manifeftum eflepoteft, quomodo heli-
cesinipfacochlea defcribi pofsint.

Quomodo autem pondera fuper helices co-
chlex moueantur, oftendamus.

M N

/ .g_\\&wé‘m.\.\., 7
G

Sit (velutiprius) cuncus IGH circacylindrum D E reuolutus,
cuius vertex it . apteturg; cylindus ita, vt liber¢ vna cum fuo
axecircumuertatur. {intqs duo pondera M N cuiufcung; figure
voluerimus ; itatamen aptata, vt moueri non po(sint , nifl {uper ‘

rectam

=L
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rectamlineam L O, que axi cylindri fit z2quidiftans. fintgs MN
iuxtacunei verticem [ . CircumuertaturKF, & perueniatad k P:
dum autem kF ¢ritink P, tunc TV eritintra pondera MN; {i-
cutfupradiximus. Migitur verfus L moucbitur, & N verfus O.
fimiliter oftendetur, dum k P eritin KQ, tunc G H effeintra pon-
deraM N; & M eritin X, & NinZ;itave X Z fic aqualis GH .
quaredum k F circumuertitur, {femper pondus N mouetur verfus
O, & {uper helicem IR S5 M verd fuper aliam helicem .

Similiterficochlea plures habeat ‘he-
lices, vt in fecunda figura ; pondus' A,
dum cochlea circumuertitur,femper fu-
per helices BC D EFG moucbitur;
dummodo pondus A aptetur ita vt.mo-
uerinon pofsit, nifi fuper rectamHI ipfi
cylindro zquidiftantem . eodem' enim
modo , quo fuper primam mouctur heli
cem , moucturetiam fupra fecundam,
& tertiam, & catera. quorcung; enim
fuerint helices, nihil aliud funt ,quim
latus cunei circaidem cylindrum iterum
atqs iterum circumuolutum. & fiue co-
chlea fuerit horizonti perpendicularis,
{iue horizonti zquidiftans, velaliomo-
docollocata, nihilrefere : emper enim
eadem erit ratio. X -

Hh 2 Si
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Siverd ('vtin tertiafigura ) fupra cochleam imponatur aliquod,
vt B, quod quidem tylum vocant , itaaccommodatum, vt inferio
ri parte helices habeat concauas ipfi cochleze appofit¢ admodum
congruentes 3 pcrfpicuum fatisefle poterit, iplumB, dum coclhea
circumuertitur, {uper helices cochle co protius modo moueri;
quo pondus iuxta primam figurd moucbatur:dummodo tylum ap-
tetur , vt docet Pappus in octauo libro ; ita {cilicet vt tantim an-
t¢, retrou¢ axi cylindri 2quidiftans moueatur .

Etfiloco tyli,quod helices habet concauas in parte inferiori , con

' ftituatur vt in quarta figura, cylindrus concauus vt D, & in eius

concaua fuperficie defcribantur helices , incidanturgs ita, vt apté

\
caum
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clim cochlea congruant (‘codem enimy modo defcribentur helices
in fuperficie concaua cylindri, ficuti fic in conuexa ) fi deinde co-
chieain fuis polis firmetur , fcilicet in {uo axe , circumuertaturgs 3
patet D ad motum circumuerfionis cochle quemmadmodum ty
Ium moueri. necnon fi D inE F firmetur, ita vt immobilis ma
neat, dum circumuertitur cochlea 3- fuper helices cylindii D , ad
motum fuz circumuetfionis dextrorfum-, vel fintftrorfum facta;
tiim inaateriorem, tiim in pofteriorem partem mougbitur . cylin-
drusautem D hoc modo accomodatus vulgo mater, fiue cochlez
feminanuncupatur. '

AN v =
Qq\}.&\g\i«g};; \M@@%&{\ WIE
= PC s »
i i
ﬁﬁmj’zﬁ ) /f“f\::jm é/ Em

Si autem cochlez (vt in quintafigurd ) tympanumC dentibus
obliquis dentatumapponatur,vedocet Pappus 10 eodemoctauoli-
bro; vel ctiam rectis; ita tamenconftructis, vt facilé cum cochlea
conueniant: fimiliter mantfeftum eft ad motum cochle circumuer
ti etiam tympanumC. eodemq; modo tympani dentes ﬁlrer he
lices cochlez moueri. & hxc dicitur cochlea infinita , quia & co
chlea, & tympanum dum circumuertuntur, femper codem modo
{efe habent.
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Hec diximus, vt manifeftum fit cochleam in mouendo pondere
cunei munere ab{gs percufsionefungi. Illud enim remouet 2 loco,
vbi erat; qucmadmodum cuneus remouct ea,que motet,ac{cindit.
omniaenim hze & cochlea mouentur, ficuti poadus A in fecun-
dafigura,&M in prima.

Quoniam autem duplici ratione mouentem cuneum confiderari
poﬂ'e oftendimus, videlicet vemouet vectibus , vel vt eft planum
horizonti inclinatum, dupliciter quog; cochleam confiderabimus;

& primiim vt vectibus mouct, vt in prima figura circumuertatur
k F, & perueniat inK P; tunc, ficut dictumeeft , TV erit intra pons
deraM N. &ficut confideramus vectes in cuneo , eodem quog;
modo eos confiderare poffumus in cochleahoc pacto. erit {cilicet
1V H vectis,cuius fulcimentum I,& pondus in V.{imiliter I T G ve
ctis, cuius fulcimentum I, & pondus in T. potentiz verd mo-
uentes GH effe deberent; fed ficuti in cunco potentia mouens
eft percufsio, que mouet cuneum; idcirco erit, ubi potentia mo-
et cochleam; {cilicet in P manubrio k P. cochlea enim fine per-
cufsione mouetur . Hzc autem confideratio propter vectes intle-
| xosimpropriaforfitan effe videbitur 5 Quocircafiid, quod moue
| tur 4 cochlea, fupra planum horizonti inclinatum moueri intelli

gatur; erit quidem huiufmodi confideratio ¢ clim ipfi quogs cunco
conueniat ) figurz ipfius cochlez magis conformis.
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PROPOSITI1O II

Si fueritcochlea AB helices habens zquales
CDEFG . Dicohas nihil aliud efle preeter pla
num horizonti inclinatum circa cylindrum re-
uolutum.

femd

M

Sit cochlea A B horizonti perpendicularis duas habens helices
CDEFG. exponatar HI zqualis GC, que bifuriam diui-
daturin kyerunt Hk kI non folum inter {e fe, verim ctiam
ipisGE ECzquales ,& ipfiHI ad rectos angulos: ducatur LI;
& per L intelligatur planum horizontizquidiftans s fitgs L1 du
pla perimetro cylindri AB, quz bifariam diuidatur in M 3 erunt
IM M L cylindri perimetro aquales. connectatur HL , &4 pun
cto M ducatur M NipfiHI zquidiftans,coniungaturgs KN-. quo
niam enim fimilia funt inter fe {c triangula HIL NM L , cim Ex4.fextis

NMfic
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NM fit zquidiftansHT 5 erit LT ad [H , vt LM ad MN : &
permutando vtILad LM ;itaH I ad NM. fed I L duplaeft ipfius
L M;ergo&HI duplaerit MN. fedeft etiam duplaipfius kI,
quare kI NM inter{c zquales crunt . & quoniam anguliad M I
fuatrecti; erit k M parallelogrammum rectangulum , & k Nzqua
liserit IM. quare K N perimetro cylindri A B 2qualiserit. pona
turitag; HI in GC,erit H k in G E.circumuoluatur deinde trian
gulumH kN circa cylindrum A B, deferibet HNhelicen GFE;
ciim NK perimetro cylindrifit zqualis; & punctum N erit in E;
& MNinCE. &quiaM L zqualis eft perimetro cylindri; cir-
cumuoluaturrurfus triangulum N M L circa cylindrum A B, NL
defcribet helicen EDC. quare tota LH duas defcribet helices
CDEFG. patet igitur has helices cochlez nihil aliud effe, ni-
i planum horizontiinclinatum cuius inclinatio eft angulus HLT
circacylindrum circumuolutum , fupra quod pondusmouctur.
quoddemonftrare oportebat,

Quomodo autem hocad libram reducatur mnnifeftum cft ex
nona octaui libri eiufdem Pappi.

Poftquam
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l | Poftquam vidimus quomodo pondera huiufmodi moucantur
| " inftrumento ; nunc confiderandum eft, quznani fint-ea, quz cffi
| ciunt, vt pondera facilé moucantur : haecautemaduo funt. ‘

Primum quidem, quod-efficit, vt facile pon;
dusmoueatur, quod etiam ad eflentiam cochlea
magis pertinere videtur ; eft helix circa ‘co-
chleam. vt fi circa datam cochleam AB duz
fint helicesinequales CD A EEG, fitq; A Cmi
nor E G. Dico idem pondus facilius fuper heli
cen CD A moueri, quam {uperEFG.

Compleaturcuneus
‘ A DCHILhoceftde-
| {cribatur helix C HI
zqualis CD A,8 ver-
i tex cunei fit C. fimili
ter compleatur cuneus
GEEKL , cuius ver-
tex E. exponatur de-
inderecta linea MN,
que fit ipfi ACzqua:
lis, cui ad rectos angu
los ducaturN P,quafit
. aqualis perimetro cy-

lindri AB : & conne-
ctaturP M ; erit PM, °
per ea ,quz dictafuat,
piCDA zqualis .

roducatur deinde M
NinO, fiatq; ON =-
qualis MN, coniunga _
turg; O P;erit OP M cuncus cunéo ADCHI zqualis. fimili- 1 Huig.

1 Huinsd

li terqs
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terq; exponatur cu- of !
neus S T Qequalis cu
neo GFE kLserit TR
ipfi PN, & perime-
tro cylindrizqualis;& . -
QR =zqualis G E.
¢im autem’' GE 'ma-
iorfit AGserit &RQ
maior MN._fecetur
RQ inV;fiatgs RV
ipfi MN Zqualis, &
coniungatur T'V; erit
triangulum TV R tri-
anguloM PNzquale:
duz enim TR RV
duabus PN NM funt
®quales , & anguli,
quos continent , funt
xquales , nempe recti
angulus igitur RTV _ ! f
angulo N PM =zqualiserit. quareangulus MPN minor eft angu-
lo QTR ; & horum dupli, angulus {cilicet M P O minorangulo
QTS. quoniam autem cuneus, qui angulum ad verticemmino
rem habet , facilius mouet ,ac{cindit , quam qui habet maiorem;
cuneus ergo M P Ofacilius moucebit, quim QT S. facilinsigitur
pondus i cuneco A D CHI mouebitur, quim 4 cuneo GFEk L.
pondus ergo (uper helicen C D A facilius mouebitur, quim fuper
EFG. codemg; modo oftendetur, quo minor erit A C , €0 faci-

| lius pondus moueri. quod demonftrare oportebat.

ALITER.
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ALI1TER.

Sit data cochlea A B duas habens helices zquales CDEF G; fit
deinde alius cylindrus « ipfi AB @qualis,inquo fummatur OPip
fi CG zqualis; dividaturgs OP in trespartes zquales ORRT
TP,& tres defcribantur helices OQRST VPserit vnaquags OR RT
T'P minor C E, & E G : tertiaenim pars minor eft dimidia. dico
idem pondusfacilius fuper helicesO QRS TV P moueri,quimfi
perCDEFG. exponatur HIL triangulum orthogonium, irave
HI fit ipfi CG =qualis, &I L duplo petimetri cylindri A B zqua
lis, & per L I intelligatur planum horizonti zquiftans ; erit HL
zqualisC D EF G ; 8 H L1 inclinationis angulus erit. exponatur
fimiliter XY Z triangulum orthogonium , itaveX Ziph OPfit -
qualis,qua etiam qualis eritCG, &H1; fitgy ZY cylindri pe-

Ex 1 hu-
e -

rimetrotripla, erit XY 2quaisOQRSTV P. diuidatur Z Y in

Ii 2 tres
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tres partes 2quales iny dierit vndquaeqs Z 3 1ot AY perimetro cy
lindri«p @qualis,quz etid perimetro cylindri A Baquales erunt; &
per con(cqucns ipﬁsI M, & M L.conncctatur X .& quoniam
duz HI IL duabus XZ Z o funt zquales,& angulus HIL re-
ctuszqualis eft anguloX Z & rectoj; erit triangulum HIL trian-
guloX Z o zquale; & angulus HLT angulo X ot Z 2qualis ; &
Xa ipfi HL 2qualis. fed quoniamangulus X #Z maior eftangu
loX Y Z;eritangulus H LIangulo XY Z maior.ac propterea planii
HE magis horizonti inclinat,quim X Y.quareidé podus 3 minore
potentia fuper plant X Y,quiam fuper planiiH L moucbitur; vt faci
1 elicitur ex eadé nona Pappi.ctim auté helices OQR S TVP nihil
aliud fint,quim plant XY horizontiinclinatii inangulo XY Zcir |
cacylindrumep circumuolutum 3 & helices C DEF G nihil funt
aliud, quim planumH L horizonti inclinatum in angulo H L I cir
cacylindrum A B circumuolutum; facilius ergo pondus fuper he-

lices
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lices OQR ST VP moucbitur, quim{uperhelices CDEFG.
Siautem O P diuidatur in quatuor partes zquales, defcribantur-
qué circax® quatuor helices;adhuc facilius pondus moucbitur fu-
perhas quatuor , quim{uper tres OQRS TV P. & quo plures
crunt helices , 0 facilius pondus mouebitur. quod demonftrare

| oportebat.

Tempus verd huius motusfacilé patet shelices enimCDEFG
funt 2xquales HL ; helices vero OQRSTVP funt zquales
XY: {edXY maioreft HL; ideofiatY e ipfiHL zqualis : fiigi
tur duo pondera fuper lincas LH Y X moueantur , & veloci-
tates motuum fintzquales, citius pertranfibit quod mouetur fuper
L H,quimquod {fuper Y X mouetur.in eodem enim tempore erunt
in He. quare tempus cius, quod mouetur fuper helices OQR S
TV P, maius erit eo, quod eft menfuraeius, quod mouetur fuper C
DEF G.8& quo plures erunt helices, e0 maiuserit tempus . cim au
temdatz fintlinee HI X Z, & I L. Z Y:datz enim funt cochlez AB
eps8canguliad] Z rectidati;eric HL data. fimiliter & XY data
erit. quare & harum proportio datacrit, temporum igitur propor
tio eorum, qua {uper helices moucntur datacrit.

Alterum, quod efficit, vt pondera facile mo-
ueantur, funt {cytale, aut manubria, quibus co-
chlea circumuerticur .

Ex 18 Pri-
mi.

Ex 48 pri-
mi.

1 Datorum
« Exfexta

primi loan- |
nis de Mon-

teregode
triangulis.

Sit
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1 Cor.
1 huins

deveile.

COCHLEA

Sit cochléa habens helices ABCD), qu ctiam fcytalas ha-
beat EF GH foraminibus cochlez impofitas . fit infra helices
cylindrus MN, in quo non fint incifz helices; & circa cyh'ndrum
funis circumuoluatur trahens pondus O, quodad motum fcytala
wmEF GH moueatur, ac fiergatzinftrumente traheretur.du
catur ("perea quz prius dicta funt de axe in peritrochio ) L k fcy
tale 2qualis, axigs cylindri perpendicularis, eumc; fecans inI:
patet quo longiorfit L I, & quo breuior fitl k, pondusOfacilius
moueri. eftautem animaduertendum , quod dum cochlea mouet
pondus,fimente concipiatur , quod loco trahendipondus O fune,
pondus fuper helices A BC D moucat ; pondus quog; ink, quod
fit R fuper helices etiam facilius moucbit.eft enim L K vectis,cuius
fulcimentum eft I: clim circa axem cochlea circumuertatur; po-
tentia mouens in L 5 & pondusin k. facilius enim mouctur pon
dusvecte L k, quim fine vecte 5 quia LI femper maior eftI k.

Intelli-
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Intelligatur itag; manente cochlea pondus R moueri 4 potentia
inL vecte L k fuper helicen Ck : vel quodidem eft, ficut etiam
fupradiximus, {i pondus R aptetur ita, vt mouerinon polsit,ni
fifuper rectam P Q axi cylindri 2quidiftantem; circumuertaturg;
cothlea; potentia exiftente in L3 moucbitur pondus R fuper he-
licen C D eodem miodo , acfid vecte L k mioueretur. idemenim

eftfiue pondus manente cochlea fuper helicen moueatur; fiue he |

lix circumuertatur , ita vt pondus fuper ipfam moueatur. ciim
ab eadem potentia in L moueatur. {imiliter oftendetur, quo lon
gior fit L1, adhuc pondus facilius femper moueri.d minori enim
potentia moueretur. quod erat propofitum .

Tempus quogs; huilzs motus manifeftum eft,quo enim longior
eft L1, ed tempus maiuserit: dummodo potentiz motuum fint
in velocitatezquales; ficuti dictum eft de axein peritrochio.

COROLLARIV M.

Ex his manifetumeft. quo plures {funtheli-
ces ; & quo longiores funt {cytale, fiue manu-
bria, pondus ipfum facilius quidem, tardiusau
tem moueri.

Virtus deniq; mouentis , atq; in {cytalis con-
ftitutz potentia , hinc manifefta fiet. ..

Ex 1 huing
de velte.

Sit
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Ex 1 buius

| de vette.

DE COCHLE A!

Sitdatum A centum 3 fit planum horizonti inclinatumCD in
angulo DCE. inueniatur ex eademnona Pappi quantavi pondus
A fuper C D mouetur; que fit decem. exponatur cochlea LM
helices habens GH I K &c. in angulo EC D3 per ea, que dicta
funt, potentiadecem pondus A fuper helicesGH Tk mouebit. i
autem hac cochlea volumus pondus A mouere , & potentia mo-
uensfit vt duo. ducatur NP axi cochlez perpendicularis , axem
fecans inOj; fiatg; PO ad O N,vt vaum ad quings,hoceft duo ad
decem. Quoniamenim potentiamouens pondus Ain P, ideft
fuper helices eft vtdecem , cyipotentix refiftit, & zqualis eft po
tentia in N vt duoj eft enim NP vectis , cuius fulcimentum eft
'O. potentiacrgo vt duo inN pondus A fuper helices cochlez

mouebit. efficiantur igitur{cytalz , fiue manubria, quavig; ad N

pcrueniant
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perueniant;manifeftum cft,potentiam vt duo in his pondus cen-
tum cochleaZ M mouere.

Si igiturfit cochlea QR helices habens in angulo DCE, & cir-

caipfam it eius mater S, quafi pependerit centum, adiiciatur ST _

manubrium quoddam sfiuefcytala; itave T in eadem proportio-
ne diftet ab axe cylindri, vt N OP; patet potentiam vt duoin T
mouere S fuper helices cochlez. nihil enimaliud eft S » nifi pon-
dus fuperhelices cochlez motum. fimiliter iS fit immobilis, cir-
cumuertaturg; cochlea manubrio, fiue feytala QX in eadem pro-
portione confecta ; fueritgs cochlea centum pondo (* quod qui-
dem , velex {e ipfa, vel cumpondere V'cochlez appenfo ,vel cum
pondere Y cochlez fuper impofito centum pependerit ) manife-
ftum eft potentiam vt duo in X mouere cochleam QR fuperhe
lices intra matricem cochlez incifas. atq; ita in aliis,que cochlez
inftrumento mouentur; proportionem potentiz ad pondus inue-
niemus, ]

COR'OL"LA'RIV'M,.

‘Exhoc manifeftumett; quomodp datum pon
dusadata potentiacochlea moueatur ;- '

~ A
[ )
iikds BOUD

'xkA Hlud
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| butio.

O

B

Ilud quogs pi'g:tc'rca hocloco obferuandum occurrity quo plu-
res erunt matricis cochlez helices, ed minusin pondere mouen-

 do cochleam pati. fi enimmatrix vnicam duntaxat helicen pofle

derit,tunc pondus vt centrum fola cochlez fuftinebitur helice;

fi vgr(‘) Rlurc5 , ip plures quoque , ac totidem cochlex_heli.
CONTT TORE T fe by R Ay e 1 ERATTH 4 Vol SASSPQERIRNRS PP 4

éeﬁmn@ﬂ‘ﬁghﬂ&s’ [fribherar ; v {i quatustcontineat Kelices,

tunc quatuor vicifsinyeochtezhelices ynwerfo-ponderifiiffinendo

| incumbent ; fiquidem vnaquaqué quartam totius ponderis portio-

nem fuftentabic. quod fiadhuc plures contineat helices, ponderis
quog; totius in plures 5 atqueideo minores portiones fiet diftri-




—

DE COCHLEA. 130

Oftenfum eft igitur pondus a cochleamoueri
tamquam a cunco percufsionis experte: loco e-
nim percufsionis mouet ve@te,hoceftfcytala, fi-
ue manubrio. '

His demonttratis liquet, quomodo datii pon-
dus 2 data potentia moueripofsit. quod fi vedte
hoc aflequi volumus; poffumus &dato ve@eda
tum pondus datapotentia mouere.quod quidem
in nullis ex aliis fieri poﬁc abfolute contingit:fiue
fit cochlea,fiue axisin peritrochio,ﬁue trochlea.
non enim datis trochleis, neq; dato axe in peri-
trochio,neq; data cochlea, datum pondusa data
potentia moueti poteft,clim potentiain his fem-
per fit determinata:fiigitur potétia, quz pondus
mouere debeat,hac mmor fitdata,nunquampon
dus mouebit.poflumus tamendatoaxe,& tympa-
no abfg; {cytalis datum pondus data potétia mo-
uere ;cum{cytalas conftruere pofsimus,ita vt fe-
midiameter tympani dati vna cumlongitudine
fcytalzad axis {femidiametrum data habeat pro-

ortionerh. 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, fief{cytalamita

Kk 2 conftru-
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conftruere, vt data potentia in fcytala eandem

vin haheat, quam potentia pondus fuper helices

mouens.cumautem hocdatistrochleis nullo mo

do fieri pofsit.datum tamen pondus: data poten:

tia trochleis infinitis modis mouere poflumus.

datum verd pondus data potentia cunei inftru-
mento mouere,hocminime fieri poffe clarum ef
fe videtur ; nonenim data potentia datum pon-
dusfuper planumhorizonti inclinatum mouere
poteft;neq; datum pondusadata potentia moue
bitur vectibus {ibi inuicé aduerfis,qiiemmadmo-
dumincuneo infunt;cim in ve&ibus cunei pro-
pria,verag; vectis proportio feruarinon pofsit.
ve&ium enim fulcimenta non funt immobilia;
clum totus cuneus moueatur.

Poterit deinde quis ftruere machinas, atq; eas
expluribus componere; vtex trochleis , & fuc-
culis, vel ergatis , pluribufute dentatis tympanis,
uel quocung; alio modo;& exijs, qua diximus;fa
cile inter pondus, & potentiam proportionem
inuenire. ~

FI-NIS;
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