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PREFACE.

These notes have been compiled from the works of Rankine,
Schwamb, and Goodeve, with additions from various sources, for
the convenjence of students at the Artillery Echoul in order to
avoid a multiplicity of text books, and to present in a concise
form, principles and facts concerning the transmissicn of power,
that may be of interest and benefit tothe artillerist. The works
quoted arc i

Rankine's <“The Steam Eungine.™
Rankine’s **Machinery and Mill work.''
Schwamb's notes on the Elements of Mechanism,
and notes on Toothed Wheels and Gearing,
Goodeve's “Principles of Mechanics.™'
Guoodeve's ““Elemcents of Mechanism."'
The catalogues of the Page Link Belting Co., and
of Brown and Sharp.
' W. B. H.
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NOTES ON MECHANISM.

INTRODUCTORY.

‘The science of Mechanism treats of the designing and con-
struction of machinery,

1. A MACHINE is a combination of resistant bodies so arranged
that by their means the mechanical forces of nature can be com-
pelled to produce some effect or work accompanied with certain
determinate motions. In gencral, it may be properly said that
a machine is an assemblage of moving parts interpozed hetween
the source of power and the work, for. the purpose of adapting
the vne to the other.

No machine can move itself, nor can it create any motive
power, thia must he desived from external sources, such as the
force of grayitation, the uncoiling of a spring, or the expansion
of steam, As an example of a machine commonly met with, a
sewing machine might be cited, It is capable of doing work of
a definite kind, provided some external source of cnergy shall
act upon it and set the working parts in motion. On examining
its construction, we showd find & fized ftamework supperting
combinations of movable parts ; some of which are employed in
actuating a needle and shuitle, while others carry forward the
material to be stitched. The moving parts are so arranged that
they must make certain definite motions relatively to each other,
when suvme natural force, as the power of the hand or foot ar of
a rotating shaft, is applied to the proper recipient; then the
work is done as a necessary consequence of the action of the
motive power,

The operation of any machine depends upon two things: frst
the transmission of certain forces, and second, the production of
determinate motions.  [n designing, due consideration must be
given both of these, so that each part may be adapted to bear
the strains imposed on it as well as have the proper relative
motion in regard to the other parts of the machine.
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But the nature of the movements does not depend upon the
strength or absolute dimensions of the moving parts, as can be
shown by models whose dimensions may vary from those requisite
for strength, and yet the moticns of the parts will be the same
a5 those of the machine, Thersfore, the force and the motion may
be considered separately, thus dividing the science of Mechanism
into two parts, viz.—

" 1. Pure MEecuAN1sM, which treats of the motions and forms of
the parts of a machine, and the manner of supporting and guid-
ing them, independent of their strength.

z. CowsTrRyUCTIVE MECHANEM, which involves the calenlation of
the forces actiny on the different parts of the machine; the
selection of materials as to strength and durability in order to
withstand the forees, taking inte account the cenvenience for
repairs, and facilities for manufacture,

In what follows, we will, in general, confine oursclves to the
first part, pure mechanism, or what is sometimes called * the
geometry of machinery®’, but will in some cases consider the
forces in action,

Then our definitivn of a machine might be modified to accord
with the above, as follows —

z. A Macuine is an asscmblage of moving parts so counected
that when the first, or recipient, bas a certain motion, the parts
where the work is done, or effect produced, will have certain
other definite motions. 4 Mechanizm is 4 term applied to a por-
tioh of a machine where two or more pieces ate combined, so
that the motion of the first compels the motion of the others,
according to a law depending on the nature of the combination.
For example, the combination of a crank and connecting rod,
with guides and frame, in a steam engine, serving to convert
reciprocating into cireular motion, would thus be called a
mechanism.

The term Elementary Combination 15 sometimes used synony-
mously with a Mechanion, :

A machine is made up of a series or train of mechanisms ; as
in the sewing machine, one mechanism serves to actuate the
needle, another to move the shuttle, while still another gives
motion to the cloth being stitched. All of these mechanisms
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are actuated by the same source of power, and are so arranged
that the motions occur at the proper times.

3. MoTior awvw Rest are necesserily relative terms within the
limits of our knowledge. We may conceive a body as fixed in
space, but we cannot know that there is ope so fixed. If two
bodics, both moving in epace, remain in the same relative posi-
tion in regard to each other, they are said to be at rest, one rel-
atively to the other; if they do not, either may be said to be in
motion relatively to the other.

Motion may thus he either relative or absoluate, provided we
assnme some point ag fixed, In what follows, the earth will be
asstumed to be at rest, and all motions referred to it will be con-
sidered as absolute.

4. Parn.—A pgint moving in space describes a line called its
path, which may be rectilinear, or entrvilinear. The motion of a
body may be determined by the paths of one or more of its
points selected at pleasure,

5. DirecTion.—In a given path, a point can move ‘in either of
two directions only, which may be designated in various ways:

as up, +4, or down, —; to the right, 4, or left, —; with the
clock, 4, or the reverse, —; direction, as well as motion, being
relative.

6. Contivvous MoTion. When a point goss on moving indefi-
nitely in the same direction, its motion i% said to be continuous.
In this case, the path must return on itself, as a circle or other
closed curve. A wheel turning on its bearings affords an ex-
ample of this motion.

7. REcrrrocaring MoTion.—When a point travels the same
path alternately in opposite directions, ifs motion is said to be
reciprocating ; it being understood that mo part of the path is
successively pased over more than once in the samoe direction.

8. Vierarion, a term applied to reciprocating circular motion,
as that of a pendulum.

g. IstermirTEnT Momow.—When a picce having motion in
alternate directions has definite periods at rest, it is said to have
intermittent mation.

10. Verociry.—The motion of a point may be referred to a



