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\vc may be able to exhibit the results in mu-ioiims and na-

tional curiosity shops, or to amuse people by experiments
and popular displays. We must become acquainted with
these sciences through a feeling that wo need their assist-

ance, that their help has become an absolute necessity.

It is notorious that in a majority of our workshops the

workmen are not only ignorant of the principlc« they are

continually developing—they seldom make reference to

them—but work on a^ if entirely independent of their aid.

The processes which thoy daily see taking place and the

meclmnical manipulations which they daily perform ai'e

productive, in their minds, of no intelligent series of re-

flections. They have too long been accustomed to work
by rote or to pattern, and the system has borne its natur-

al fruit— a care le.'=;8ness and indift'erence as to whether
there are any such ultimate principles, and if so, whether
these are being fully (ievoloped or thoroughl}'' understood.

It is time such a state of m:itters was brought to an end,

and that our workmen were taught, not only 1o do the

mechanical part of their duties in a ])ro|)or manner, but

that thoy should be taught that underlying all their pro-

cesses and all their manipulations is a set of princip'cs or

system of sciences to which they are, in spite of them-
selves, giving force and expression.

But we must not suppose that the wof^kmen are the

onl}^ ignorant parties. Masters are often as oblivious to

tl!0 existence of principles as the stupidest among their

men. For their sakes, therefore, as well as for the work-
men, we consider that technical education has become a
great necesaity— a, necessity we must supply if we are to

keep our place among trading nations.
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