more than a screw of great piteh, from ten to one hun-
dred times as great as an ordinary screw of the same
diamcter, The first part of the calculation requires
arithmetic only, but the sccond a slight knowledge of
trigonometry. As can rcadily be scen from the lower
half of Fig. 1, the angle that the spiral makes with the
axis of the work, and conscquently the angle between
the cutter and the work, is the angle whose natural
tangent is the ratio of the circumference of the work to
the pitch of the spiral.  Of course tables are given to
cover most of the cases that will arise, but the utility
of being able to calculate the proper gears and angle
appears when a spiral is to be cut which is not on the
tables. 1Instances like the above of the necessity of
arithmetical calculations in the mechanical trades may
be multiplied indefinitely, while the inability of the aver-
age mechanic to undertake them is clearly shown by

Yorm Gear.

FiG. 2. |

the rules, formulae and tables, which are nret so fre-
quently, I venture to say, however, that the one braach
of mathematics most universally useful in all the me-
chanical trades is that of geometry. By geometry is
not only meant the ordinary Collegiate Institute idea of
the term, including practically only Euclid’s elements,
but also the more modern constructive and descriptive
part of the subject, which is usually included in: the
study of mechanical drawing. Euclid, although useful,
and, I think, necessary as a training for mechanics, and
also as an aid in many problems likely to arise, is not
so generally used practically as descriptive geometry.
A knowledge of descriptive geometry and mechanical
drawing will prove of very gteat service in every one
of the mechanic arts, and is, in fact, indispensable in
most of them. That mechanics should be able to read
drawings is absolutely necessary. To be able to repro-
duce them would indicate the acquisition of a very fair
knowledge of geometry, in no other way so easily at-
tained.

To illustrate the importance of geometry in the
mechanical trades seems hardly necessary, when you
consider that every structure and machine is based on
geometrical lines and conforms to geometrical prin-
ciples. A few examples showing the application of
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geometry in some mechanical problems will, however,
be given. How would the carpenter, if geometry were
unknown, determine the forms and sizes of the various
parts used in building construction?  Or how would
the tinsmith construct any vessels for domestic use?

Fic6. 8.

Even so simple a utensil as an ordinary tin pail would
require some thought, pecrhaps, from our under-
graduates in mathematics, in order to develop the proper
form to cut tke tin, that when rolled up and joined, it
might be the correct shape. Again, let us cc nsider an-
other domestic utensil, a tin teapot. Although the tin
is not beneficial to the flavor of the tea made in it, the
construction of the pot itself forms a very fine problem.
Figure 3, A, shows the'general outline of the teapot,
which I will grant is not an orthodox shape, but the

" peculiaritics have been exaggerated for the sake of ex-

ample. B. is the view from above showing the intersec-
tion of the body and spout. C. is the developed. form
of the body of the teapot; D. the form of the lower, E.
of the upper part of the spout; F. is the band at the top,
while the bottom, of course, will be a circle of the same
diameter as B. The development of these forms would
I fancy be rather too intricate for most of us. But you
may say that tinsmiths cut the tin approximately to
shape and then trim it afterwards, or that they have pat-
terns. Well, how close an approximation would your

@ Il

iH g

SN h
D e %

alan NN
= N

Fic. 4.

first guess of the shape of the spout be? Or how
were the patterns obtained? How do boilermakers, in
the construction of boilers, determine the forms to be
given to the sheets, that, when rolled up, they may ex-



