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Galileo as a teacher of artillery

Among his papers Galileo left the outline of an unwrittenffreatise entitied "Particular
privileges of the artillery with respect to other mechaniclll instruments", 3! probably
dating back to his early years in Padua. The planned trdhitise was possibly related, just

as other writings extant from this period such as the trffatise Le Mecaniche™*! or the
writings on the military compass, to Galileo's private tffaching. This essentially followed

3 curriculum which covered the whole spectrum of isgles needed for the education of ()
military officers. The following selection from topics [fted in Galileo's outline make it
indeed clear that his planned treatise was not intendfd to expound a new theory of
motion but to deal with issues of practical interest tff military commanders and

artillerist.
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Although the purpose of the planned treatise was not comparable to that of Galileo's
later deductive treatment of projectile motion in the fictive treatise De Motu locali
presented by Salviati in the Discorsi, basic insights on which the latter treatise was
founded were evidently already part of Galileo's exposition of ballistics for
practitioners. In particular, he refers to the elevation of maximum range shots, the
symmetry of the trajectory, its continuous curvature, and clearly indicates that he
knows its shape.

Galileo's compilation of issues is typical for military treatises of the time. Al these
treatises, in fact, reflect the shared knowledge of the practitioners of ballistics,
primarily transmitted by participation and oral transmission. It was, for instance, part
of the basic professional experience of artillerists that the speed of a projectile
increases with the force the exploding powder exerts on it, that an increased weight of
the projectile requires more force to reach the same distance, that the distance of the
shot depends on the angle, that there is an angle at which this distance reaches a
maximum and that there are angles at which flat and steep shots reach the same
distance though with different effects. Any theory of projectile motion advanced at that
time had to take into account this common knowledge of the practitioners of ballistics  +
s imss it/ ms72/FTMLIFI93 RIF193 RHTM Z
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— Robert Schlogl
(Fritz Haber Institut der Max-Planck-Gesellschaft, Berlin)

— Bernard F. Schutz
(Max-Planck-Institut fur Gravitationsphysik, Golm)
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A short introduction to writing LaTeX

The core of our publishing strategy is a canonical format with a restricted number of LaTeX commands covering
all the necessary features of scientific texts. To fulfill these requirements, it is imperative that certain basic rules
are followed so that the authors' texts can easily be converted into the various publishing formats: HTML, epub
for ebook readers and PDF for the free download of texts.

Prerequisite

In general, the implemented procedure is independent of any computer platform. The only prerequisite is that the
authors dispose of a basic LaTeX environment, as is available for all commonly used operating systems. We use
XeLaTeX (which is part of the standard distribution of LaTeX) instead of pdflatex or latex to allow us to type
Unicode (UTF-8) and avoid the coding of non-ASCIl-characters. This applies in particular to non-Latin scripts

such as Classical Greek or Chinese. Furthermore, we use BibLaTeX and Biber instead of BibTeX. Thereby we
are able to accurately typeset bibliographies which include non-Latin scripts.

Please note: This procedure requires you to configure any editor (like TeXShop). In general you have to use the

command xelatex instead of pdflatex or latex. Also you have to use the command biber instead of bibtex.

The 2011 distribution of TeX is used for the time being. For Mac users it is combined with a comfortable working
environment that runs on Mac systems OS X 10.6 or higher. For Windows users a comfortable working
environment is being evaluated.

The set-up of a project

All TeX files (including BibTeX files) should be placed in one single folder. Pictures and graphics are best stored
jointly in a subfolder termed images. If pictures and graphics are placed in a subfolder, the path has to be made
explicit in the TeX file:

Anleitung zur Erstellung der LaTeX-basierten Manuskripte

Workflow basierend auf LaTeX

Anleitung flr Wissenschaftler
zum Formatieren und einfachen
Upload von Dateien

offene HTML-Prasentation mit
Viewer im Internet; PDF &
epub zum freien Download

Print-on-Demand international
verflugbar; Outsourcing an
kommerzielles Unternehmen
(epubli)
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3.5 The chapter De Vecte

b AN

Guidobaldo del Monte’s
Mechanicorum Liber

Figure 3.3: The lever (vecte) with a weight D (pondus) hanging down frg
AH. The weight is compensated by a force E (potentia) acting at point §

From a modern point of view there is no substantial difference between|
that is, a steelyard (statera), and a lever. Guidobaldo, however, treats
added the balance to the five simple machines of Heron as a sixth one,

initial chapter before dealing with the lever in the following chapter.g Jiirgen Renn and Peter Damerow
The reason may be that he followed the theoretical program promoted
Mechanica which, as has been mentioned before, was well known and f

16th and 17th cent.uries.E According to this treatise, the function of m4
be explained, is to reduce the required forces: (#)

l l When, then, we have to produce an effect contrary to nature, wi
difficulty, and require skill (techné,téxvn). Therefore we call tha
difficulties, a device (méchané,pnxavn). For as the poet Antipho
gain mastery over things in which we are conquered by nature.”
the less master the greater, and things possessing little weight m|

GVIDIVBALDE
E MARCHIONIBVS
MONTIS
- . ) . 25 MECHANICORVM

similar devices which we term mechanical problems.= (#) LEbER

According to the Aristotelian program, this functioning of mechanical dg

the functioning of the lever which itself has to be traced back to the fu

turn is explained by the miraculous properties of the circle: (#) el

PISAVRI

l l ... there is nothing strange in the circle being the first of all ma g =
depend upon the circle, and those about the lever upon the bala | _—

problems of mechanical movement can depend upon the lever.2Y

Thus, by putting his own chapter on the balance in front of his chapters
Guidobaldo simply merges the theoretical programs of Heron and of the|
treatise, who may or may not have been Aristotle himself. (#)
Max Planck Institute for the History of Science
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