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. NECHANIGAL DRAWING?
; b .

As to the representation of the {hrce dimensions,
without pictorial effects, by plans, clevations, sections,
ete,, for the gunidance of workmnien,’only a word more
need he said. Descriptive geometry, or orthographic

projection, forms the basis of this kind of ,drawing,]

which begins with the varied representations that may
be made of geometrical solids, and .theu proceeds to
practical applications in the different industries of the
principles thus demonstrated. The same
ciples of representation ave involved in drawings for
all kinds of constructive purposes, so that when they
have been learned for one they have been learned for
all, and these principles ave derived from geomelry.
Indeed, yeometry, in"some form, should be recognized
as the true basis of every varviely of drawing, whethey
industrial or artistic. ; ' SRR '

Since drawings of obje
sent them i1 parts and without pictorial effects, they con-

sequently make a spécial demand npon the imagination.]

Nat only the draughtsman who prepares such drawings,
but the workman who; recgives them for his guidance,
must make from them, by an effort of the imagination,
# vivid mental-picture-of-the ‘object- required. - "Hentceé
he ability to * see in gpace,” as it is often called, to
realize form by an intellectual effort, hecomes a matter

of decided importance in technical education. And

hence the imagination should he well trained both
by drawing from the actual solid, and by representing
the three dimensions orthographically. For the pur-

roses of instruction in the latter case, flat copies must;
‘he the chief reliance ; but these need to be supplemented

by corresponding solids to assist the first efforts of the
callow imagination. ‘

THRE IMAGINATION,

Let il be noted that the sculptor and the painler need
the very power which the mechanical draughtsman
requires, of realizing form in space by an effort of the
imagiration. And so instruction good for the latter
canuot he. as some so loudly protest, injurious for the
former. ‘They have, ai least, this most important use
of the imagination in common. It is quite as rare a
thing to find a mechanical draughtsman with an
imagination equal to all the requirements of machine
drawing, as to find a sculptor equal to all similar
requirements of his art. A good course in orthographic
projection would help any astist, whileit is an absolute
essential of advanced technical education.

There is another mode, a very simple one, which is
sometimes employed in certain cases to represent the
three dimensions for constructive purposes. This is
isometric projection, which combines plan and elevation
in one drawing, and affords an interior view when
required. A working-drawing and, in a certain sense,
a picture at the same time,

MATERIALS.

Just ¢ word now about the materials employed as
vehicles of expression, and to which we are indebled
for terms designating different varieties of drawing, as
instrumental drawing, point drawing, crayon drawing,
stump drawing,* charcoal drawing. For the purposes
of advanced technical education, the hand ought to bhe
itecustomed to the use of different materials. Change
of material does not necessarily involve change of
werk ; for whatever materials may be used, the student
must work according to certain bread, underlying
principles, found, when properly sought, in one or the

neral prin-|.

cts to be cénétrué}éh repre-i

other of @?\g great dopartments of drawing which have
heen described, and are, in brief, as follows :

Y . DRCAPITULATION.

.

1. Drawing ‘two dimensions. Frechand and instru.
mental. Far decoration, for designing the forms of
min ;objectz‘,'.and-for mechanical purposes. :
-2, Drawing: the three dimensions from the solid or
round. Effects 'of chiraoscuro. Freehand. For both -
ariists and artisans, hut especially for the formenr.

3. Drawing the three dimensions, with perspective
-offects of ebjects to be constructed. Instrumental. Not.
‘to he confounded with drawing from the solid. For
both artistic and mechanical purposes, but especially
foi the latter, |

4. Drawing the three dimensions of objects to he
:constructed ;- npo chiaroscuro, but orthographic repre-
‘sentatjon to a.scale;’ ‘Instrumental. For artisans.

" And’so it may very properly be said of drawing, that
it rests on a broad hasis of deflnite principles and that
its applicatipns are infinite, It isthe universal language
of form. The foreigner who understands this language
¢an, upon’entering any first:class American workshop,
L go_at once intelligently about his work, while an

merican ignorant of it would have to be directed at
avery step. . This language, of such vast scepe, is not
to be learned in a day. No mere trick, no mere device
, or niversal patent recipe can put one in possession of
i this hundred-handed instrument of art and industry.
* 'Therefore heware o‘g drawing-quacks.

. DRAWING IN TECHNICAL SCHQOOLS,

If we examine the curriculum of any good school for
advanced technical instruction, we find that drawing
. ovcupies a large space. This is for the civil eéngineer,
| for the architect, for the ship builder, for'thé machine
 draughtsman for the designer of manufactures, for the
decorator, for the founder, for the miner, for the farmer,
for almost every human industry. Some industries
require more, others less of drawing ; and it goes with-
out saying that each industry must have its special
; requirements, though there are certain things that
befong to them all in common. In the best technical
schools there is neo haste to reduce the instruction {o a
rigid specialty in the case of any student. ' With work-
men the case is different, ) o

VALUE OF BROAD INSTRUCTION.

Experience has shown that he succeeds best in any
particnlar kind of drawing who has been jnstructed in
all kinds. Thus the knowledge of the architect, for
exaple, should not be limited to the vequirements of
construdtion: he should know liow lo decorate; he
should he able to give his perspeclive drawings an
agreable background of sky and earth, with animal and
human figures- The designer for pottery or textile
fabrics will do hisown work better,when his knowledge
of the art of design is comprehensive enongh to make
him intelligent in furniture and the gronping of figures
in a picture. But it is not necessary 1o enlarge on this
point, - .

-
DARTS OF CRAWING ADAPYED TO 1)!!-‘&'8!!1-2.\"1‘ AGES. *

As drawing like everything eélse, has its elements
which can he iearned in childhood and carly youth,
these elements shionld not cumber "the curriculum of
the technical or advanced industrial schools, hnt, like
those of arithmetic and grammar, should. be made 2
requisite for admission to the technical schools. Were
such the case, there 100uld be saved cerfainly one yeay of
the time wlsic.fa the student is now obliged to sPend in




