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PREFACE.

All the Instruction and Question Papers of our Orna-
mental Design Course are contained in two volumes and the
accompanying portfolio, in which will be found facsimiles
of all the drawing plates that the student is required to
execute. T'hese volumes and portfolio together form a com-
prehensive treatise on the theory of ornamental design, and
can be used as a work of reference by the practical designer
in the solution of the numerous problems that confront him
in his every-day work.

The geometrical considerations that lie at the foundation
of all good designs, the proper understanding of historic
style and detail, the origin and influence of certain ele-
mentary forms, the practical considerations that govern the
final arrangement of all designs, and the influence of mate-
rial and the ultimate purpose are all dwelt npon in detail in
this volume, and practical examples of them are shown in
the accompanying portfolio of plates.

The method of numbering the pages, cuts, articles, ete.
is such that cach paper and part is complete in itself; hence,
in order to make the indexes intelligible it is necessary to
give each paper and part a number. This number is placed
at the top of each page on the headline opposite the page
number; and to distinguish it from the page number it is
preceded by the printer’s section mark (§). Consequently a
reference such as § 4, page 29, would be readily found as
follows: look along the inside edges of the headlines until
§ 4 is found, and then through § 4 until page 29 is found.

1ii
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iv PREFACE.

The Examination Questions are divided into sections,
which have been given the same section numbers as the
Instruction Papers to which they belong and are grouped
together at the end of the volumes containing the Instruction
Papers to which they refer. The papers on Geometrical
Drawing, Freehand Drawing, and Historic Ornamental
Drawing are not accompanied by Question Papers.

The portfolio contains copies of all the plates sent to
students in this Course.

INTERNATIONAL CORRESPONDENCE SCHOOLS.
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GEOMETRICAL DRAWING.

INSTRUMENTS AND MATERIALS.

1. A arawing is a representation of objects on a plane
surface by means of lines or lines and shades. When done
by the use of free hand only, it is called freehand drawing
or sketchingj when instruments are used, so that greater
exactness may be obtained, it is called instrumental, or
mechanical, drawing.

2. All of the instruments and materials required for
the courses in drawing are mentioned in the following
descriptions:

The drawing board should be made of well-seasoned,
straight-grained pine, the grain running lengthwise. For
this course, the student will need a board of the following
dimensions: length over all; 22} inches; width, 16} inches.

The drawing board illustrated in Fig. 1 is the one furnished
in our students’ drawing outfits and can be fully recom-
mended as possessing the qualities a good and accurate board
should have. Itis madecof several piecesof pine wood glued
together to the required width of the board. A pair of hard-
wood cleats is screwed to the back of the board, the screws
passing through the cleats in oblong slots withiron bushings,
which allow the screws to move freely when drawn by the
contraction and expansion of the board. Grooves are cut
through half the thickness of the board over the entire back
side. These grooves take the transverse resistance out of

§1

For notice of the copyright, see page immediately following the title page.



2 GEOMETRICAL DRAWING. §1

the wood and allow it to be controlled by the cleats, at the
same time leaving the longitudinal strength nearly unim-
paired. In order to provide a perfectly smooth working

Fic. 1.

edge, for the head of the T square to slide against, a strip
of hard wood is let into the short edges of the board, and is
sawed through in several places, in order to allow for the
contraction and expansion of the board. 7The cleats also
raise the board from the table, thus making it easier to

F»'? o ol
i
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FiG. 2.

change the position of the board. When in use the board is
placed so that one of the short edges is at the left of the
draftsman, as shown in Fig. 2.

3. The T square is used for drawing horizontal straight
lines. The head 4 is placed against the left-hand edge of
the board, as shown in Fig. 2. The upper edge C of the
blade /7 is brought very near to the point through which it
is desired to pass a line, so that the straight edge C of the
blade may be used as a guide for the pen or pencil. It is
evident that all lines drawn in this manner will be parallel.
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Vertical lines are drawn by means of triangles, The tri-
angles most generally used are shown in Figs. 3 and 4, each
of which has one right angle. The triangle shown in Fig. 3

Fi1G. 4.

has two angles of 45° each, and that in Fig. 4 one of 60° and
one of 30°. They are called 45° and 60° triangles, respect-
ively. To draw a vertical line, place the T square in posi-
tion to draw a horizontal
line, and lay the triangle
against it, so as to form a
right angle. Hold both
T squarc and triangle
lightly with the left hand,
so as to keep them from
slipping, and draw the line
with the pen or pencil held
in the right hand, and
against the edge of the triangle. Fig. 5 shows the tri-
angles and T square in position.

FIG. 5.

4. Fordrawing parallel lines that are neither vertical nor
horizontal, the simplest and best way, when the lines are
near together, is to place one edge of a triangle, as aé,
Fig. 6, on the given line ¢, and lay the other triangle, as 7,
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against one of the two edges, holding it fast with the left
hand; then move the triangle A along the edge of B. The
edge a b will be parallel to the line ¢ & ; and when the edge
a b reaches the point g, through which it is desired to draw
the parallel line, hold both triangles stationary with the left

F1G. 6.

hand, and draw the line ¢ / by passing the pencil along the
edge a . Should the triangle A extend too far beyond the
edge of the triangle /) after a number of lines have been
drawn, hold A4 stationary with the left hand and shift /2
along the edge of 4 with the right hand, and then proceed
as before.

5. A line may be drawn at right angles to another line
which is neither vertical nor horizontal, as 1llustrated in Fig. 7.
Let ¢d be the given line (shown at the left-hand side).
Place one of the shorter edges, as a b, of the triangle 73 so
that it will coincide with the line c¢d; then, keeping the
triangle in this position, place the triangle »1 so that its long
edge will come against the long edge of 5. Now, holding
# securely in place with the left hand, slide /3 along the
edge of /I with the right hand, when the lines % i, m 2, ete.
may be drawn perpendicular to ¢ & along the edge & f of the
triangle /5. The dotted lines show the position of the tri-
angle /7 when moved along the edge of A.
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6. The right-hand portion of Fig. 7 shows another
method of accomplishing the same result, and illustrates
how the triangles may be used for drawing a rectangular
figure, when the sides of the figure make an angle with
the T square such that the latter cannot be used.

Let the side ¢ of the figure be given. Place the long
side of the triangle 5 so as to coincide with the line cd,
and bring the triangle A into position against the lower
side of B, as shown. Now, holding the triangle A in
place with the left hand, revolve /5 so that its other

short edge will rest against the long edge of A, as shown
in the dotted position at /5. The parallel lines ¢e¢ and
df may now be drawn through the points ¢ and & by
sliding the triangle 5 on the triangle A, as described in
econnection with Fig. 6. Measure off the required width
of the figure on the line ce, reverse the triangle /5 again
to its original position, still holding the triangle . in a
fixed position with the left hand, and slide /5 upon .l
until the long edge of /3 passes through ¢  Draw the
line ¢ f through the point ¢, and ¢/ will be parallel to ¢d.
The student should practice with his triangles before
beginning drawing.
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%. The compasses, next to the T square and triangles,

are used more than any other instrument. A pencil and
pen point are provided, as shown in Fig. 8, cither of which
may be inserted into a socket in one leg of the instrument,
for the drawing of circles in pencil or ink.  The other leg is
fitted with a needle point, which acts as the center about
which the circle is drawn. In all good instruments, the
needle point itself is a scparate
piece of round stecl wire, held
in place in a socket provided
at the end of the leg. The wire
should have a square shoulder
at its lower end, below which a
fine, needle-like point projects.
The /lengthening  bar, also
shown in the figure, is used to
extend the leg carrying the
h() pen and the pencil points when
circles of large radii are to be
drawn.
o The joint at the top of the
compasses should hold the legs
firmly in any position, and at
the same time should permit
their being opened or closed
with one hand. The joint may
be tightened or loosened by
means of a screwdriver or
wrench, which accompanies the
compasses.

Tt will be noticed in Fig. 8 that each leg of the compasses
is jointed; this is done so that the compass points may
always be kept perpendicular to the paper when drawing
circles, as in Fig. 11.

The style of compasses shown in Fig. 8 have what is
called a fongue jornt, in which the head of one leg has a
tongue, generally of steel, which moves between two lugs
on the other leg.  Another common style of joint is the
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piévot jornt in which the head of each leg is shaped like a
disk and the two disks are held together in a fork-shaped
brace either by means of two pivot screws or by one screw
penetrating both disks. The brace that forms a part of this

F1G. 9.

joint is generally provided with a handle, as the shape of
the joint makes it rather awkward to hold the compasses by
the head as is usual with instruments provided with tongue
joints. In Fig. 9 is shown a common style of pivot joint.

8. The following suggestions for handling the compasses
should be carefully observed by those who are beginning the
subject of mechanical drawing. Any draftsman who handles
his instruments awkwardly will create a bad impression, no
matter how good a workman he may be. The tendency of

F16. 10.

all beginners is to use both hands for operating the com-
passes. This is to be avoided. The student should learn
at the start to open and close them with one hand, holding
them as shown in Fig. 10, with the needle-point leg resting
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between the thumb and fourth finger, and the other leg
between the middle and forefinger.  When drawing cir-
cles, hold the compasses lightly at the top between the
thumb and forcfinger, or thumb, forefinger, and wmiddle
finger, as in Fig. 11.  Another case where both hands
should not be used is in locating the needle point at a point
on the drawing about which the circle is to be drawn, unless
the left hand is used merely to steady the needle point.

\B\ il 7

6 ' 7

2
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F16. 11,

Hold the compasses as shown in Fig. 10, and incline them
until the under side of the hand rests upon the paper. This
will steady the hand so that the needle point can be bronght
to exactlyv the right place on the drawing. Having placed
the ncedle at the desired point, and with it still resting
on the paper, the pen or pencil point may be moved out
or in to any desired radius, as indicated in Fig. 10.
When the lengthening bar is used, both hands must be
employed.
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9. The compasses must be handled in such a manner that
the needle point will not dig large holes in the paper.  Keep
the needle point adjusted so that it will be perpendicular to
the paper, when drawing circles, and do wot bear wpon it. A
. slight pressure will be necessary on the pen or pencil point,
but not on the needle point.

10. The dividers, shown in Figs. 9 and 12, are used for
laying off distances upon a drawing, or for dividing straight
lines or circles into parts. The points of the dividers should
be very sharp, so that they will not punch holes in the paper
larger than is absolutely necessary to be seen. Compasses
are sometimes furnished with two steel divider points,
besides the pen and pencil points, so that the instrument
may be used either as compasses or dividers. Thisis the
kind illustrated in Fig. 12. When using the dividers to

F1G. 12.

space a line or circle into a number of equal parts, hold them
at the top between the thumb and forefinger, as when using
the compasses, and step off the spaces, turning the instru-
ment alternately to the right and left. If the line or circle
does not space exactly, vary the distance between the divider
points and try again; so continue until it is spaced equally.
When spacing in this manner, great care must be exercised
not to press the divider points into the paper; for, if the
points enter the paper, the spacing can never be accurately
done. The student should satisfy himself of the truth of
this statement by actual trial.

11. The bow-pencil and bow-pen, shown in Fig. 13,
are convenient for describing small circles. The two points
of the instruments must be adjusted to the same length:
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otherwise, very small circles cannot be drawn. To open or
close cither of these fnstruments, support it in a vertical posi-

F16. 13,

tion by resting the needle
point on the paper and bear-
ing slightly on the top of
it with the forefinger of one
hand, and turn the adjust-
ing nut with the thumb and
middle finger of the same
hand.

12. Drawing Paper
and TPencils.—The draw-
ing paper recommended for
this series of lessons 1is
the T. S. Co.’s cold-pressed
demy, the size of which
is 157 x 20”. It takes ink

well, and withstands considerable erasing. The paper is

secured to the drawing board by means of thumbtacks.

Four are usually sufficient—one at each
corner of the sheet (see Fig. 7). Place
a piece of paper on the drawing board,
and press a thumbtack through one of
the corners about L or £ of an inch from
each edge. Place the T square-in posi-
tion for drawing a horizontal line, as
before explained, and straighten the
paper so that its upper edge will be par-
allet to the edge of the T square blade.
Pull the corner diagonally opposite that
in which the thumbtack was placed, so
as to streteh the paper slightly, and push
in another thumbtack. Do the same
with the remaining two corners. For
drawing in pencil, an HHHH pencil of
any reputable make should be used.

Fic. 14,

The peneil should be sharpened as shown at A4, Fig. 14.
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Cut the wood away so as to leave about } or § of an inch of
the lead projecting; then sharpen it flat by rubbing it against
a fine file or a piece of fine emery cloth or sandpaper that
has been fastened to a flat stick. Grind it to a sharp edge
like a knife blade, and round the corners very slightly, as
shown in the figure. If sharpened to a round point, as
shown at B, the point will wear away very quickly and
make broad lines; when so sharpened it is difficult to draw
a line exactly through a point. The lead for the compasses
should be sharpened in the same manner as the pencil, but
should have its width narrower. JBe sure that the compass
lead is so secured that, when circles are struck in either
direction, but one line will be drawn with the same radius
and center,

13. Inking.—For drawing ink lines other than arcs of
circles, the ruling pen (or right-line pcn, as it is some-
times called) is used. It should be held as nearly perpen-

F16. 15.

dicular to the board as possible, with the hand in the position
shown in Figs. 15 and 16, bearing lightly against the T square
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s

or triangle, along the edge of which the line isdrawn. After
a little practice, this position will become natural, and no
difficulty will be experienced.

14. The beginner will find that it is not always easy to
make smooth lines.  1f the penis held so that only one blade
bears on the paper when drawing, the line will almost invari-
ably be ragged on the edge where the blade does not bear.
When held at right angles to the paper, as 1 Fig. 16, how-

F16. 16,

ever, both blades will rest on the paper, and if the pen is in
vood condition, smooth lines will result,  The pen must not
be pressed against the edge of the T square or triangle, as
the blades will then close together, making the line uneven.
The cdge should serve as a gunide, simply.

In drawing circles with the compass pen, the same care
should be tiken to keep the blades perpendicular to the
paper by micins of the adjustment at the joint.  In both the

.| . Y 3 - M N

ruling pon cmpass pen, the width of the lines can be
altered by 1 s of the screw which holds the blades
together, THe B!

< of most ruling pens can be unscrewed
and are pro it a ncedle point intended for use
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when copying maps by pricking through the original and the
underlying paper, thus locating a scries of points through
which the outline may be drawn.

15. Drawing Ink.—The ink we recommend for the
work in this course is the T. S. Co.’s superior waterproof
liquid India ink. A quill is attached to the cork of every
bottle of this ink, by means of which the pen may be filled.
Dip the quill into the ink, and then pass the end of it between
the blades of the drawing pen. Do not put too much ink in
the pen, not more than enough to fill it for a quarter of an
inch along the blades, otherwise the ink is liable to drop.
Many draftsmen prefer to use stick India ink; and, for some
purposes, this is to be preferred to the prepared liquid ink
recommended above. In case the stick ink is bought, put
enough water in a shallow dish (a common individual butter
plate will do) to make enough ink for the drawing, then
place one end of the stick in the water, and grind by giving
the stick a circular motion. Do not bear hard upon the stick.
Test the ink occasionally to see if it is black. Draw a fine
line with the pen, and hold the paper in a strong light. If
it shows brown (or gray), grind a while longer, and test
again. Keep grinding until a fine line shows élack, which
will usually take from fifteen minutes to half an hour, depend-
ing upon the quantity of water used. Theink should always
be kept well covered with a flat plate of some kind, to keep
out the dust and prevent evaporation. The drawing pen
may be filled by dipping an ordinary writing pen into the
ink and drawing it through the blades, as previously
described when using the quill. If liquid ink is used, all
the lines on all the drawings will be of the same color, and
no time will be lost in grinding. If stick ink is used, it is
poor economy to buy a cheap stick. A small stick of the
best quality, costing, say, a dollar, will last as long, perhaps,
as five dollars’ worth of liquid ink. The only reason for
using liquid ink is that all lines are then sure to be of equal
blackness, and time is saved in grinding.

India ink will dry quickly on the drawing, which is




14 GEOMETRICAL DRAWING,. 1

on

desirable, but it also czms‘es trouble by drving between the
blades and refusing to flow, especially when drawing fine
lines. 7he only remedy is to wipe out the pen frequently
with a cloth. Do not lay the pen down for any great length
of time when it contains ink; wipe it out first. The ink may
sometimes be started by moistening the end of the finger
and touching it to the point, or by drawing a slip of
paper between the ends of the blade. Always keep the
bottle corked.

16. To Sharpen the Drawing Pen.—When the ruling,
or compass, pen becomes badly worn, it must be sharpened.
For this purpose a fine oilstone should be used. If an oil-
stone is to be purchased, a small, flat, close-grained stone
should be obtained, those having a triangular section being
preferable, as the narrow edge can be used on the inside of
the blades in case the latter are not made to swing apart so
as to permit the use of a thicker edge.

The first step in sharpening is to screw the blades together,
and, holding the pen perpendicular to the oilstone, to draw
it back and forth over the stone, changing the slope of the
pen from downward and to the right to downward and to the
left for each movement of the pen to the right and left. The
object of thisis to bring the blades to exactly the same length
and shape, and to round them nicely at the point.

This process, of course, makes the edges even duller than
before.  To sharpen, separate the points by means of the
screw, and rub one of the blades to and from the operator in
a straight line, giving the pen a slight twisting motion at the
same time, and holding it at an angle of about 15° with
the face of the stone. Repeat the process for the other
blade.  To be in good condition the edges should be fairly
sharp and smooth, but not sharp enough to cut the paper.
Al the sharpening must be done on the outside of the blades.
The inside of the blades should be rubbed on the stone
only enough to remove any burr that may have been
formed.  Anything more than this will be likely to injure
the pen. The whole operation must be done very carefully,
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bearing on lightly, as it is easy to spoil a pen in the process.
Examine the points frequently, and keep at work until the
pen will draw both fine lines and smoot/ heavy lines. Many
draftsmen prefer to send the pens to be sharpened to the
dealer who sold them and who is generally willing to do such
sharpening at a trifling cost.

17. Irregular Curves.—Curves other than arcs of cir-
cles aredrawn with the pencil or ruling pen by means of curved
or irrcgular-shaped rulers, called irregular curves (see
Fig. 17). A serics of pointsisfirst determined through which
the curved line is to pass. The line is then drawn through
these points by using such parts of the irregular curve as
will pass through scveral of the points at
once, the curve being shifted from time
to time as required.

It is usually difficult to draw a smooth,
continuous curve. The tendency is to
make it curve out too much between the
points, thus giving it a wavy appearance,
or else to cause it to change its direction
abruptly where the different lines join,
making angles at thesc points. These
defects may largely be avoided by always
fitting the curve to at least three points,
and, when moving it to a new position, by
setting it so that it will coincide with part
of the line already drawn. It will be
found to be a great help if the line be
first sketched in freehand, in pencil. It
can then be penciled over neatly, or inked,
without much difficulty, with the aid of
the irregular curve, since the original pencil line will show
the general direction in which the curve should be drawn.
Whenever the given points are far apart, or fall in such
positions that the irregular curve cannot always be made to
pass through three of them, the line must invariably be
sketched in at first.

FiG. 17.



16 GEOMETRICAL DRAWING. §1

As an example, let it be required to draw a curved line
through the points a, b, ¢, d, cte., Fig. 13. As just stated,
a part of the irrcgular curve must be used which will pass
through at least three points.  With the curve set in the first
position /I, its edge is found to coincide with four points
a, b, c,and 4. The line may then be drawn from a around
to d, or, better, to a point between ¢ and 4, since, by not con-

Fi1c. 18.

tinuing it quite to «, there is less liability of there being an
angle where the next section joins on.  For the next scction
of the line, the curve should be adjusted so as to coincide
with a part of the scetion already drawn; that is, instead of
adjusting it to points /, ¢, f; cte., it should be pliced so as to
pass throngl the point ¢, the part from ¢ to & being coinci-
dent with the corvesponding part of the first line drawn.
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The irregular curve is shown dotted in this position at 2.
Its edge passes through four points ¢, d, ¢, and f, and the
line should be made to stop midway between the last two, as
before.

Now, it will be noticed that the points fand g are so situ-
ated that the remainder of the line must curve up, instead of
down, as heretofore, the change in curvature occurring at a
point between ¢ and /. In this case, therefore, it is not nec-
essary for the curve to extend back to ¢, through which point
the line has already been drawn, but it may be placed in
position C with its edge just tangent to the line at the point
where the curvature changes.

It is to be noticed that in inking with the irregular curve,
the blades of the pen must be kept tangent to its edge (i. e.,
the inside flat surface of the blades must have the same direc-
tion as the curve at the point where the pen touches the
paper), which requires that the direction of the pen be con-
tinually changed.

18. The scale is used for obtaining measurements for
drawings. The most convenient formsare the usual flat and
triangular boxwood scales, having beveled edges, each of
which is graduated for a distance of 12 inches. The beveled
edges serve to bring the lines of division close to the paper
when the scale is lying flat, so that the drawing may be
accurately mecasured, or distances laid oft correctly. The
use of the graduations on scales will be explained when it is
necessary to use the scale.

19. A protractoris shown in Fig. 19. The outer edge
is a semicircle, with center at' (O, and is divided into 360
parts. Each division is one-half of one degree, and, for con-
venience, the degrees are numbered from 0°to 180° from
.both 4 and B. The protractor is used for laving off or
measuring angles. Protractors arc often made of metal, in
which case the central part is cut away to make the drawing
under it visible. When using the protractor, it must be
placed so that the line O/, Fig. 14, will coincide with the



18 GEOMETRICAL DRAWING.

V72
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line forming one side of the angle to be laid off or measured,
and the center O must be at the vertex of the angle.

FiG. 19.

For example, let it be required to draw a line through the
point C, making an angle of 54° with the line £ #, Fig. 20.
Place the protractor upon the line £ 7| as just described, with
the center O upon the point €. With a sharp-pointed pencil,
make a mark on the paper at the 54° division, as indicated
at . A line drawn through C and D will then make an
angle of 54° with £ F. Greater exactness will be secured

ke —e =7

FIG. 20.

it the line /2 /¥ be extended to the left, so that both zero

marks (.1 and B, Fig. 19) can be placed on the line. This
should always be done when possible.
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LETTERING.

20. In mechanical drawing, all headings, explanatory
matter, and dimensions should be neatly printed on the
drawing. Ordinary script writing is not permissible.

It is usually difficult for beginners to letter well, and unless
the student is skilful at it, he should devote some time to
practicing lettering before commencing the drawing. In
correcting the plates, the lettering will be considered as well
as the drawing. Many students think that it is only neces-
sary to exercise special care when drawing the views on a
plate, and that it is not necessary to take particular pains in
lettering. This, however, is not the case, for, no matter
how well the views may be drawn, if the lettering is poorly
done, the finished drawing will not have a neat appearance.
In fact, generally speaking, more time is required to make
well-executed letters than to make well-executed drawings
of objects. We earnestly request the student to practice
lettering, and not to think that that part of the work is of no
importance. The student should not be too hasty in doing
the lettering. It takes an experienced draftsman consider-
able time to do good lettering, and no draftsman can per-
form this work as quickly as he can ordinary writing;
therefore, no beginner should attempt to do what experi-
enced draftsmen cannot do. In order toletter well, the work
must be done slowly. Very frequently more time is spent
in lettering a drawing than in inking in the objects repre-
sented. Instructions will be given in two styles of freehand
lettering, both extensively used in American drafting rooms.

With the exception of the large headings or titles of the
plates, the style and size of all lettering used on the original

ABCDEFCGHITHLMNOPOQRSTU VW XYZ

abedefy /zajjslmnopqrstu VWwx Y& &

1234567890 1234567690 2%6fdialast /rorn
FiG.

drawing plates of this course are shown in Fig. 21. This

style, although a little more elaborate and difficult in exe-

cution, was selected on account of its greater neatness and
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legibleness. The two styles are very similar in the forma-
tion of the letters, and although the student is advised to
sclect and use only one of the two on his drawings in this
course, he will find, after having mastered one of the styles,
little ditficnlty in practicing the other.

When lettering, a Gillott’s No. 303 pen should be used.
The height of the capital letters should be -3", and of the
small letters two-thirds of this, or ”. This applies to
both styles of frechand lettering. Do not make them
larger than this.

21. Before beginning to letter, horizontal guide lines
should be drawn with the T square, to serve as a guide for
the tops and bottoms of the letters (see Fig. 22). The out-
side lines should be -%” apart for.the capitals, and the two
lower lines 7 apart for the small letters. The letters
should be made to extend fully up to the top and down to

___________________ the bottom guide lines. They
must not fall short of the guide
lines, nor extend beyond then.
Failure to observe this point will cause the lettering to look
ragged, as in the second word in Fig. 22.

Fic. 22

22, It is very important that all the letters have the
same inclination. For example, __ . .
by referring to Fig. 23 (a), it EﬂdefHMnuﬁy—
will be scen that the backs of HICHE @)
letters like B, 7, /, ¢, d, 7, ¢, etc. are parallel and slant
the same way. This
is also true of both
sides of letters like
H, M u, u, L, y, ctc.
To aid in keeping the

’ - stant  uniform, draw

- parallel slanting lines

J , across the guide lines

) o with the 60° triangle,

as in Fige 25 (7, and, in lettering, make the backs or sides
of the Lotters parallo 1 with these lines.

=

Letteriny' 77,
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23. A few points regarding the construction of the letters
are illustrated in Fig. 24, in which the letters are shown upon
an enlarged scale. The capital letters A, V, ¥, M, and W
must be printed so that FoAsitr s poris
their general inclination A A

e (l T

will be the same as for L H - -PJ?QFW
the other letters. To Vuhfz nnn ,PzéOEZ./Z?/y

rint the A, draw the
Eenter line a &, having e S Zzlég_g AT “?g’
the common slant; from e
a draw the sides @ ¢ and @ 4, so that points ¢ and & will each
be &7 distant from point &. The side 2 & will be nearly
perpend1cu]ar to the guide lines. The V7 is like an inverted
A, and is drawn in the same way, the line & & being nearly
perpendicular.

To make the V) draw the center line a &, having the com-
mon slant, which gives the slant for the base of the letter.
The upper part of the V begins a little below its center, and
is similar to the I/, though somewhat narrower, as the letter
should be only £ wide at the top. Points & and ¢ should
be at equal dlstances from point a.

The two sides &¢ and ¢ f of the A7 are parallel, and have
the common slant. The J7 is made as broad as it is high,
or %”. Having drawn the two sides, mark the point o,
midway between the points ¢ and f, and connect it with
points & and e. The lines 6 and ¢d should be slightly
curved, as shown.

In the IV the two outside lines are not parallel, as in the ./,
but are farther apart at the top than at the bottom. Draw the
line @ &, having the commonslant. Mark points & and ¢, which
are cxactly 41;” from the pointe. From 4 and cdrawlines é d
and ¢d. 'The other half of the JI” is like the first part, ¢ f
being parallel to &6d and ¢ f parallel to ¢ It will be scen
that the I1”7is composed of two narrow I7s, each ;" wide,
the width of the whole letter being }”.

24. Capital letters like 7, R, /55, L, /2, ete. shonld he
printed so that their top and bottom lines will be cvact/y
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horisontal. 'This is illustrated in the two examples of the
word problem in Fig. 24. In the first example, it will be
noticed that the tops of the Zand &, the bottom of the L, and
the tops and bottoms of the Z and /£, all run in the same
direction as the guide lines, and coincide with them. In
the sccond example, these lines are not horizontal, which
makes the word look very uneven. It is also to be
noticed that these lines extend beyond the upright lines in
the first word, and that cross-lines are used on the bottom
of the /2 and K, on the top of the Z, and on the 47. In
the sccond word, thesc lines are omitted at the points indi-
cated by the arrows. These features are found on most of
the other capitals.

The small letters #, u, 2, /, 7, etc. should have sharp cor-

ners at the points indicated by the arrows in Fig. 24. They
look much better that way, and are less difficult to make,
than when they have round corners.  Following these letters
are five groups of letters containing #, #,/, g, and ». 'The
first letter of each group is printed correctly, while the letters
following show ways in which they should 7oz be printed.
In the case of the g, point 2 should fall in a slanting direc-
tion under point 7, the slant being the same as a & of the
preceding letters. The difference between & and 4 and the
construction of the s are also shown in the same figure.
The & should be made rounding at the point indicated.
As a guide in making the s, draw the two lines @ 4 and cd,
having the common slant. The s should now be drawn so
that it will touch these lines at points 7, 3, and 4, but nof at
point 2. It will be an additional help if the line ¢ is also
drawn as a guide for the middle portion of the s; but care
should be taken not to have it slant more than shown in the
copy. .
The letters a, 0, b, ¢, ete. should be full and round; do not
cramp them, Tt will be necessary to follow the copy closely
until familiar with it.  Notice that the figures are not made
asinwriting, particularly the 6, 4, 8, and 9 (see Fig. 21). Try
to space the Ietters evenly, Letter in peneil first, and, if
not right, erase and try again.
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25. Another style of freehand lettering is shown in
Fig. 25. This style is extensively used for the lettering
of working drawings. It is more easily and rapidly

ABCOEFCHIJALMNOPORSTU VW XY Z

abcdelghijh/mnopgrstvy wxyz

12345678910 1234567890 2—6£ dia Castlron,
F1G. 25.
made than the style previously described, and although not
productive of as high degrec of ncatness in appearance will
be found very useful and acceptable for general office work.
A comparison between the two systems will disclose a
great similarity in the detail formation of the letters.

26. The horizontal and slanting guide lines are drawn
exactly in the same man-
ner as for the style pre-
viously described, and if
not followed the results will be similar. See the uneven
appearance of the seccond word in Fig. 26.

Horrzonial Horrzormnral
Fi1G., 26.

2'7. By studying the formation of the letters carefully,
it will be found that many of them are formed on the same
principle, as shown in Fig. 27. The ovals of the letters

a, b, d, g, p, and ¢ are formed exactly

ab df 70 alike and have a slant of 45° wjth

the horizontal. These ovals should

be made a little wider at the top

/7~ /7 /77 /7 //7 than at the bottom. Care should be
WY l/}/ Siffl?csth::c ti;en;(t)raightHd(l)\\'m\'m'd
: g parallel to the

7/ .,// slanting guide lines. The letters ¢
and ¢ are comnienced in the same

way, but the upper loop in ¢ should
be formed in such a manner that its axis will be at an angle

Fi1G. 7.
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of 457 with the horizontal.  The » is made by having the
down stroke parallel to the slanting guide line and the
up stroke slightly curved in the same way as in the letter
(sce Fig. 27). The strokes in the letters 7 and f are the
sime, with the position of the hooked part reversed.

28. The capital letters shown in Fig, 28 are formed
very nearly in the same manner as those shown in Art. 23,

A VMWW
V' PROBLEM

F1G. 25.

but differ slightly by omitting the short spurs that give to
the letters a more finished appearance.

In the capital .17, however, there is a decided variation.
The .7 is made with four strokes, putting in the parallel
sides first.  The two other strokes should join midway
between these sides and at a distance from the top of about
4 of the height of the letter. These strokes, as will be seen,
are straight and not curved.

29, The numerals should be %" high and of the style
shown in Fig. 25; fractions should be }” high over all. In

WS SN AT

Fi1a. 29,

Iig. 20 the numerals are itlustrated to a larger scale, and a
comparison with the style shown in Fig. 21 will disclose
several variations,

The Toops of the 2, 8, 5, 6, and 9 should be formed so that
their axes will be at an angle of 43° with the horizontal. It
will be noted that the 7 differs widely from the style shown in
Fig. 21, the down stroke not curving but having a straight
slant of 45°. T'he axis of the U and the loops of the & should
slant at an angle of 607,
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Diligent practice for a short time and careful observation
of the forms of letters and numerals as shown in Figs. 21-29
will soon enable the student to acquire skill and speed in this
branch of drawing.

30. The alphabet shown in Fig. 30, called the block
letter, is to be used for the large headings or titles of plates,
as shown on the copy plates. This alphabet iszoz to be used
on the first five gecometrical drawing plates. Thelettersand

figures are to be made %" hlgh and 1” wide, except M, which
is %" wide, and IV, which is w1dc The thickness of all

ABCDEFGHIJ
KLMNOPQORS
TUVWXYZE&,

1234567880

FIG. 80.

the lines forming the letters is {%”, measured horizontally.
The distance between any two letters of a word is 7,
except where A follows 22 or F; where I, IV, or Y follows
L; where J follows F, P, 7, I/, W, or V; where 7 and A
are adjacent, or 4 and I/, I, or ¥V are adjacent; in this case,
the bottom extremity of 4 and the top extremity of 7, 7,
V, IV are in the same vertical line, etc.

31. Since these letters are composed of straight lines,
they can be made with the T square and triangle. Inlettering
the title of the drawing plates, the student should draw six
horizontal lines " apart in lead pencil, to represent the thick-
ness of the letters at the top, center, and bottom; then, by
use of the triangle, he should draw in the width of the letters
and the spaces between them in lead pencil. Having the
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~0
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Jetters all laid out, he can very easily ink them in. Use the
ruling pen for inking in the straight outlines of the letters,
aud the lettering pen for rounding the corners and filling in
between the outlines. It is well to ink in all the perpen-
dicular lines first, next the horizontal lines, and then the
oblique lines.

PLATES.

32. Preliminary Directions.—The size of each plate
over all will be 14” X 18”, having a border line }” from each
edge all around, thus making the size of the space on which
the drawing is to be made 13” X 17”.  The sheet itself must
be larger than this when first placed upon the board, so that
the thumbtack holes may be cut out; the extra margin is
also very convenient for testing the pen, in order to see
whether the ink is flowing well and whether the lines are of
the proper thickness.

The first five plates will consist of practical geometrical
problems which constantly arise in practice when making
drawings. The method of solving every one of these
problems should be carefully memorized, so that they
can be instantly applied when the occasion requires,
without being obliged tc refer to the text for help.
Particular attention should be paid to the lettering.
Whenever any dimensions are specified, they should be
laid off as accurately as possible. All drawings should
be made as neat as possible, and the penciling entirely
finished before inking in any part of it. Great care
should be taken in distributing the different views, parts,
details, ete. on the drawing, so that when the drawing
is completed, one view will not be so near to another
as to mar the appearance of the drawing. The hands
should be perfectly elean, and should not touch the paper
except when necessary.  No lines should be erased except
when adsolutely necessary; for, whenever a line has once
been erased, the dirt flying around in the air and con-
stantly falling on the drawing will stick to any spot where an
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erasure has been made, and it is then very difficult, if not
impossible, to entirely remove it. For this rcason, all con-
struction lines that are to be removed, or that are liable to be
changed, should be drawn lightly, that the finish of the paper
may not be destroyed when erasing them. When it is found
necessary to erase an ink blot or aline that has been inked in,
only an ink eraser or sand rubber should be used. After the
erasure has been made, the roughened part of the surface
of the paper can be smoothed by rubbing with some
hard, smooth substance, as a piece of ivory or the handle
of a knife.

PLATE I.

33. Take a sheet of drawing paper 15” wide and 207
long (demy size), and fasten it to the board as previously
described. On this draw the outlines of the size of the
plate, 14”7 18”, and draw the border line allaround }” from
the edge of the outline, leaving the space inside for the draw-
ing 13”X17”. When the word drawing is used hereafter,
it refers only to the space inside the border lines and the
objects drawn upon it. To understand clearly what fol-
lows, refer to Plate I.  Divide the drawing into two equal
parts by means of a faint horizontal line. This line is
shown dotted in Plate I, above referred to. Divide
each of these halves into three equal parts, as shown by
the dotted lines; this divides the drawing into six rect-
angular spaces. These division lines arc not to be inked
in, but must be crased when the plate is completed. On
the first five plates, space for the lettering must be taken
into account. For ecach of the six equal spaces, the
lettering will take up onec or two lines. The height of all
capital letters on these plates will be ", and of the small
letters ¢ of this, or {%". The distance between any two
lines of lettering will also be +%". The distance between
the tops of the letters on the first line of lettering and
the top line of the equal divisions of the drawing is to
be }”; and the space between the bottoms of the letters
and the topmost point of the figure represented on the
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drawing within one of these six divisions must also be
not Iess than 17, This makes a very neat arrangement,
if the figure is so placed that the outermost points of
the bounding lines are equally distant from the sides of
one of the equal rectangular spaces. Consequently, if
there is one line of lettering, no point of the figure
drawn should come nearer than 1"+ %" 417 = 1.8,” to the
top line of the space within which it is represented; or, if
there are two lines of lettering, nearer than 17 - %" 4 %"
+&7+1 = 14" The letter heading for each figure on
the first five plates will be printed in heavy-faced type
at the beginning of the directions explaining each prob-
lem. The student must judge for himself by the length
of the heading whether it will take up one line or two, and
make due allowance for the space it takes up. This is a
necessary precaution, because the lettering should never be
done until the rest of the drawing is entirely finished and
inked in.
ProerLey 1.—To bisect a straight line.
See Fig. 31; also 1 of Plate I.

Coxstrrecerion.—Draw astraight line 4 A, 31” long. With
onc extremity »! as a center, and a radius greater than one-
half of the length of the

Ao line, describe an arc of a
circle on each side of the
given line; with the other
extremity 5 as a center,
A e and the same radius, de-
scribe arcs intersecting
the first two in the
points C"and . Join C
and D by the line C D,
and the point 7, where it
intersects A4 7, will be the
required point; that is, 4 /2 = B, and Pis the middle point
of ol /5. Sinee € 1 is perpendicular to A B, this construction
alsogivesa perpendicular to a straight line at its middle point.

.

PR
FiG. 31,
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PrOBLEM 2.—To draw a perpendicular to a straight
line from a given point in that line.

Note.—As there are two cases of this problem, requiring two figures
on the plate, the line of letters will be run clear across both figures, as
shown in Plate I. :

Case L.—When the point is at or near the center of
the line. See Fig. 32; also 2, Case I, of Plate I,

CoxsTRUCTION. — Draw E
A B 3} long. Let P 0
be the given point. With
P as a center, and any
radius, as P, describe
two short arcs cutting
A B in the points C and D.
With C and D as cen-
ters, and any convenient
radius greater than A2 /), describe two arcs intersecting
in . Draw PZ, and it will be perpendicular to A 5
at the point 2.

\ D
P T
Fic. 32

Case IL.— When the point is near the end of the line. See
N Fig. 33; also 2, Case 11, of

0 Plate 1.
Draw A5 31" long.
Take the given point P
about $” from the end of
the line. With any point
\ O asa center, and a radius
4— # 8 O 2, describe an arc cut-
\ / ting A B in P and D.
~—— Draw D O, and prolong it
Eicst until it intersects the arc

in the point €. A line drawn through € and 7 will be per-
pendicular to 4 75 at the point 7

ProBLEM 3.—To draw a perpendicular to a straight
line from a point without it.

As in Problem 2, there are two cases.



o
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Case L.—1%en the point lics nearly over the ceuter
of the line.  See Fig. 345 also 3, Case I, of Plate Il

= CoNnstTrUCTION. —Draw

A5 3 long.  Let I be

the given point.  With /2

asacenter, and any radius

p 0 I 5 y P’ D greater than the dis-
~_1 — tance from /72 to A B, de-
scribe an arc cutting A 5

in C'and /). With Cand

) D) as centers, and any con-

>E\ venient radius, describe

WS B short arcs intersecting

in /2. A line drawn through 72 and Z will be perpendicular
to A B at /.

Case We—HWen the point lies ncarly over onc end of the
line.  Sce Fig. 35: also 3, Case 11, of Plate I.

Draw .1 31" long, and let £ be the given point. With
any point C on the \.P
line A 75 as a center, I
and the distance €/ \
as a radius, describe \
an arc /’/: [ cutting 4 LB
]
/

A Bin 2. With 72 as @
a center, and the dis- ' /
tance £ /7’ as a radius, /
describe  an  arc cut- >
ting the arc 2/: 1) in D. FiG. 3. D

The line joining the points 2 and 2 will be perpendicular
to A 5.

Procreye 4. —Through a given point, to draw a
straight line parallel to a given straight line.

Sce Fig, 36; also 4 of Plate 1.

Coxsrrverion.—Let /2 be the given point, and A 5 the
given straight line 31" long.  With /7 as a center, and any
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convenient radius, describe an arc C D intersecting A 5
in 0. With D as a center, and the same radius, describe
the arc PZ. With D as a center, and a radius equal to the
chord of the arc PE,

P 40 . "
~ describe an arc intersect-
ing C Din C. A straight
line drawn through £ and
C will be parailel to A B.

4 B
E /D

34. These four prob-
FIG. 386.

lems form Plate I. They
should be carefully and accurately drawn in with lead-pencil
lines and then inked in. It will be noticed that on Plate I,
and Figs. 31 to 36, the given lines are /zg/¢, the required
lines /eavy, and the construction lines, which, in a practical
working drawing, would be left out, are Zzghs dotted. This
system must also be followed in the four plates which are to
follow. A single glance enables one to see at once the
reason for drawing the figure, and the eye is directed
immediately to the required line.

In the first five plates, accuracy and neatness are the main
things to be looked out for. The student should be certain
that the lines are of precise/y the length that is specified in
the description. When drawing a line through two points, be
sure that the line goes through the points; if it does not pass
exactly through the points, erase it and draw it over again.
If a line is supposed to end at some particular point, make
it end therc—do not let it extend beyond or fall short.
Thus, in Fig. 36, if the line /> C does not pass through the
points Pand C, it is not parallel to 4 B. By paying care-
ful attention to these points, the student saves himself a
great deal of trouble in the future. Do not lurry your
work.

First ink in all of the light lines and light dotted lines
(which have the same thickness); then ink in the heavy
required lines after the pen has been readjusted. Now do the
lettering (first read carefully the paragraphs under the head
“Lettering "), and finally draw the heavy border lines, which
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~

should be thicker than any other line on the drawing.
The word ‘¢ Plate” and its number should be printed
at the top of the sheet, outside the border lines, and
midway of its length, as shown. The student's name,
followed by the words ‘¢ Class’ and *No.,” and after
this his course letter and class number should be printed
in the lower right-hand corner below the border line,
as shown. Thus, John Smith, Class No. C 4529. The
date on which the drawing was completed should be
placed in the lower left-hand corner, below the border
line. Al of this lettering is to be in captials 5" high.
Erase the division lines, and clean the drawing by rub-
bing very gently with the eraser. Care must be exer-
cised when doing this, or the inked lines will also be erased.
It is best to use a so-called “* Sponge Rubber ” for this pur-
pose, as it will not injure the inked lines. /f any part of a
line has been erased or weakened, it must be redrazvn. Then
write with the lead pencil your name and address in full
on the back of your drawing, after which put your drawing
in the empty tube which was sent you, and send it to the
Schools.

HINTS FOR PLATE 1.

35. Do not forget to make a distinction betoeen the width
of the given and required lines, nor forget to make the con-
struction lines dotied.

When drawing dotted lines, take pains to have the dots
and spaces uniform in length.  ake the dots abont 35"
long and the spaces only about one-third the length of
the dots.

Try to get the work accurate.  The constructions must be
accurate, and all lincs or figures should be drazon of the
length or size previously stated.  To this end, work carcfully
and kecp the pencil leads wvery sharp, so that the lines will
be fine.

The lettering on the first fewo plates, as well as on the suc-
ceeding plates, is fully as important as the drawing, and
shordd be done in the neatest possible manncr. Dratwings sent
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in for correction with the lettering omitted will be returned
Sor completion.

The reference letters like A, B, C, etc., as shown in Fig. 31,
are not to be put on the plates.

Do not neglect to trim the plates to the required size. Do
not punch large holes in the paper with the dividers or comr-
passes.  Remember that the division lines are to be erased—
not inked in.

PLATE II.

36. Draw the division lines in the samec manner as
described for Plate I. The following five problems, Nos. 5
to 9, inclusive, are to be drawn in regular order, as was
done in Plate I, with problems from 1 to 4. The letter
headings are given in heavy-faced type after the problem
number.

ProBLEM 5.—To bisect a given angle.*

Case L.—When the sides intersect within the limits of the

drawing. See Fig. 37. N

ConsTrUCTION.—Let
A O B be the angle to be
bisected. Draw the sides
OA and OF5 31" long. o Ny
With the vertex O as a &
center, and any convenient
radius, deseribe anarc D £
intersecting O 4 at D and
ORBat £, With Dand £ B

: FIG. 37.
as centers, and a radius
greater than the chord of half the arc D %, describe two arcs
intersecting at C. The line drawn through € and O will
bisect the angle; thatis, 4 0C = C O AB.

*Since the letter heading in this problem is very short, it will be
better to place it over each of the two cases separately, iustead of
running it over the division line, as was done with the long headings
of the two cases in Plate I. Put Case I and Case II under the head-
ing, as in the previous plate.
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Case Ho—HJwen the sides do not intersect within the limits
of the drazwing.  See Fig. 38.

Draw two lines, .1 # and € /), each 3}” long, and inclined
towards cach other as shown. With any point /2 on CD as
a center, and any convenient radius, describe arc FI1GH;
with G as a center and same radius, describe arc i/ L E F,
intersecting /77 G f in [/ and F. With L as a center,
and same radius, describe arc A G /; with [ as a center,
and same radius, describe arc /£ K, intersecting K G/
in A and /. Draw /7 and J K; they intersect at O, a
point on the bisecting line. With O as a center, and the

Fi1G. 38.

same or any convenient radius, describe an arc intersecting
ABand €D in M and V. With )/ and NV as centers, and
any radius greater than one-half 7.V, describe arcs inter-
secting at /2 A line drawn through O and #is the required
bisceting line.

Proviey 6.—To divide a given straight line into
any required number of equal parts.

See Fig. 39 (a).

Coxsrruverion.—.1 /2 is the given line 35" long. It is
required to divide it into eight cqual parts.  Through one
extremity o of the line, draw an indefinite straight line A C,
making any angle with 41 /. Set the dividers to any
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convenient distance, and space off eight equal divisions on
AC,as AK, K/, [H, etc. Join C and 5 by the straight

line C B, and through the points D, £, F, G, etc. draw
lines D L, L M, etc. parallel

to CB, by using the two &

«
D7y
triangles; these parallels in- E-\
o . F. -~ \
tersect 4 B in the points AT
q > \ \
L, M, N, etc.,, which are 11/\ Voo \
. L \ |
equally distant apart. The P (N T T S|
- [\ 1 \ [} \
spaces LM, MN, NO, etc. 4275 '\ % % + % ¢\ %
T K P 0 N M L B
are each equal to } A B. B ()
. a).
Proceed in a similar way

for any number of equal parts into which A /5 is to be
divided.
An important modification of the method just described

is shown in Fig. 39 (4). Draw A 5 as before, and erect

the perpendicular 5 C. Now divide 37", the length of

o 4B, by 8 the number
3\ denoting the number of
! equal parts into which 4 /5
i is to be divided, obtaining

-7

\

e

\

D
\
\‘
~
\
A
1
Y
-\

37" +8 = §" +1fs", divi-
ding the whole number and
the fraction separately. Now

. # considering 3"+ ;}5” to be
RIS SIGL approximately equal to 17,

multiply 3” by 8, the number of parts into which 4 /5
is to be divided; the result is 1”x8 = 4", which is the
length of 4 C. With 4 as a center and a radius equal
to 4” deseribe an arc cutting 5 C in (, and draw A C.
Then with a scale lay off A/ A = A I = etc
project K, 7, F, etc. upon A B,
required 'points.

\
SR |
e —

i

~

. = 1", and
in 7, R, P, ete., the
The advantage of this method over the
other is that the T square and triangle can be used through-
out, thus making it very much easier to draw the parallels
DL, I M, ete.

The student, when drawing this plate, is at liberty to use
cither of the two methods given in this problem.
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ProsLEM 7.—To draw a straight line through any
given point on a given straight line to make any
required angle with that line.

CoxstructioN.—In Fig. 40, A 5 is the given line 3}”
long, 2’ is the given point, and £ O F is the given angle,
With the vertex O
as a center, and any
convenient radius, de-
scribe an arc EF
cutting O £ and OF
in £ and /. With P
as a center, and the
same radius, describe

HICE an arc CD. With D
as a center, and a radius equal to the chord of the arc £ F
describe an arc cutting €2 in (. A line drawn through
the points />and € will make an angle with 4 B equal to
the angle O, or CPD = £ OF. .C.

Prosrey 8, —To draw an equi-
lateral triangle, one side being

given,

Co~strucTiON.—In Fig. 41, 4 B
isthe given side 21" long. With A 5
as a radius, and 4 and B as centers, 4
describe two arcs intersecting in C. BIGE L
Draw C A and C B, and C A B is an equilateral triangle.

ProsrLem 9.—The altitude of an cquilateral triangle
being given, to draw the triangle.
0. B D CoxstrUCTION,—InFig.42,
A B is the altitude 21” long.
Through the extremities of
= A5 draw the parallel lines
el I, C /D and I F perpendicular
to A1 5. With 2 as a cen-
ter, and any convenient ra-
% dius, describe the semicircle
Fic. 42, C /1 K D intersecting C D in
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Cand D. With C and D as centers, and the same radius,
deseribe arcs cutting the semicircle in / and K. Draw
B A and B K, and prolong them to meet £ F/ in £ and F.
B I F is the required equilateral triangle.

This problem finishes Plate II. The directions for inking
in, lettering, ete. are the same as for Plate 1.

PLATE III.
3%. This plate is to be divided up like Plates I and II,

and the six following problems are to be drawn in a similar
manner:

ProBLEM 10.—Two sides and the included angle of a
triangle being given, to construet the triangle.

ConstruUcTIiON.—In Fig, 2
43, make the given sides
MN 2} long and PQ A

17" long. Let O be the /
given angle. Draw 4 5,
and make it equal in
length to 2Q. Make the
angle C 5 A equal to the
given angle O, and make ,
CB equal in length to Fs 4
the line #/ N. Draw C A4, 1GR3
and CA 75 is the required triangle.

P

ProBrLEM 11.—To draw a parallelogram when the
sides and one of the angles are given.

4 t B CoxsTrRUCTION. — In
o Fig. 44, make the given

A sides 37V 21" long and
PQ 13" long. Let Obe

the given angle. Draw

A B equal to M/ N, and

ar 24 draw /5 (, making an
angle with A4 5 equal
FIG. 44 to the given angle O.
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Make B ( equal to /2Q. With C as a center, and a radius
equal to J/7 N, describe an arc at D. With A as a center,
and a radius cqual to /2Q, describe an arc intersecting the
other arc in 2. Draw A D and €D, and A BCD is the

required parallelogram.

PropLey 12— An are and its radius being given, to
find the center.

CoxstrucTioN.—In Fig. 45, A C D B is the arc, and 4/ N,

0 13" long, is the radius. With

& M N as a radius,and any point

u C in the given arc as a center,

describe an arc at 0. With

any other point 2 in the

givenarc as a center, and the

same radius, describe an arc

- intersecting the first in O.
FIc. 4. O is the required center.

o

PropreM 13.—To pass a c¢ircumference through any
three points not in the same straight line.

Construction. —In Fig. 46, .1, /5, and C are the given

points. With .1 and /7 as centers, and any _¥’£
N

convenient radius, describe arcs inter-
sceting each other in A and /. With &
and C as centers, and any convenient
radius, describe arcs intersecting each
other in /) and /.. Through 7 and K
and through /) and /:, draw lines inter-
secting at O.  With O as a center, and
(0.1 as a radius, describe a circle; it
will pass through .1, 72, and (. Fic. 16,

Proerest 4. To inseribe a square in a given cirele,

Coxsrevemnon.—In Fig. 47, the circle .1 72 C7) is 317 in
diameter. Draw two diameters, o1 ¢ and 22 /3, at right
angles to cach other.  Draw the lines A5, BC, CD,
and 7)1 joining the points of intersection of these diameters
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with the circumference of the circle, and they will be the
sides of the square.

4

o
FIG. 47,

ProBLEM 15.
given cirele.

To inscribe a regular hexagon in a

CoxstrucTioN.—In Fig. 48, from O as a center, with the
dividers set to 13", describe the circle 4 5 CD L F. Draw
the diameter /2 O A, and from the points D and A, with the
dividers set equal to the radius of the circle, describe
arcs intersecting the circle at %, C, , and B. Join these
points by straight lines, and they will form the sides of the
hexagon. This problem completes Plate 111,

PLATE 1V.

38. The first four problems on this plate are more diffi-
cult than any on the preceding plates and will require very
careful construction. All the sides of cach polygon must be
of exactly the same length, so that they will space around
evenly with the dividers. The figures should not be inked
in until the pencil construction is done accurately. The
preliminary directions for this plate are the same as for the
preceding ones.
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PronLiy 16, —To inseribe a regular pentagon In a

given circle.

Construerion. —In Fig. 49, from O as a center, with the
dividers set to 13%”, describe
the circle A B CD. Draw the
two diameters A C and D B
at right angles to each other.
Bisect one of the radii, as O B,
at /. With 7 as a center, and
/A as a radius, describe the
arc A/ cutting DO at J.
With 4 as a center, and 4/
as a radius, describe an arc
J H cutting the circumference

Y at /. The chord A /7 is one
Fro. 2% side of the pentagon.

A

ProprLeEv 17.—To inscribe a regular octagon in a
given circle.

CoxsrrucTtioNx.—In Fig. 50, from (O as a center, with the
dividers sct to 13", describe
the circle A BCDEF G H. =
Draw the two diameters | £ " B
and G C at right angles to
each other. Biscct one of the
four cqual arcs, as 4 G at H,
and draw the diameter /7 O D, €
Bisect another of the equal
arcs, as 41 C at B, and draw
the diameter 5 O F. Straight

. , F

lines drawn from A to B,

from 7 to C, cte., will form

the required octagon. F1G. 50.

ProprLey 18- To inscribe a regular polygon of any
number of sides in a given eircle.

Coxsrrucrion.—In Fig. 51, from O as a center, with the
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dividers set to 1}, describe the circle A7 /). Draw the
two diameters 7 and A C at right angles to each other.
Divide the diameter 7 into as 71

many equal parts as the polygon
has sides (in this case seven).
Prolong the diameter A4 C and
make 3’4 equal to three-fourths
of the radius OA. Through
3’ and 2, the second division from
D on the diameter D7, draw the
line &’ 7, cutting the circumfer-
ence at /. Draw the chord 2/, and
it is one side of the required poly-
gon, 'The others may be spaced
off around the circumference.

ProsrLEM 19.—The side of a regular polygon being
given, to construct the polygon.

ConstrucTtion.—In Fig. 52, let 4 C be the given side. If
the polygon is to have eight sides, the line A C should be,
for this plate, 11" long. Pro-
duce 4 Cto 5. From C ascen-
ter, with a radius equalto CA,
describe the semicircle A 123
56745, and divide it into as
many equal parts as there are
sides in the required polygon
(in this case eight). From the
point C, and through the sccond
division from 7, as 6, draw the
straight line C6. Bisect the
lines 4 C and C6 by perpendiculars intersecting in O.
From O as a center, and with O C as a radius, describe the
circle CAHGFED6. From (, and through the points
1,2, 3, 4, 5 in the semicircle, draw lines C /7, C G, C F, etc.
mecting the circumference. Joining the points 6 and 2D,
D and E, E and F, ete. by straight lines, will complete the
required polygon.
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Proprry 200 To find an are ot a cirele having a
Known radius, which shall be equal in length to a
oiven straight line,

Noi1e.—There is no exact method, but the following approximate

method is close enough for all practical purposes, when the required
are does not exceed | of the circumference.

CoxstrucTioN. — In Fig. 53, let A C be the given line
31"long. At ., erect the perpendicular 4 O, and make it
o equal in length to the
givenradius, say 4”long.
With O as a radius,
I and O as a center, de-

scribe the arc A BE.

Divide A C into four

equal parts, 4 [ being

the first of these parts,

\ counting from 4. With

D as a center, and a

4 = ‘0 radius D C, describe the

Bgd. arc C B intersecting

ABE in 5. The length of the arc /1 5 very nearly equals
the length of the straight line A C.

Propren 21, — An arc of a civele being given, to
find a straight line ot the same length.

This is also an approximate
method, but close enough for
practical purposes, when the
arc does not exceed & of the
circumference.

Coxstrucrion.—In Fig. 54,
let A1 /7 be the given arc; find
the center O of the are, and
draw the radius O 4. For this
problem, choose the arc so that
the radius will not exceed 13", At A, draw .1 C perpen-
dhicular to the radius (and, of course, tangent to the arc).

F16. 54.
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Draw tke chord #I 73, and prolong it to /1, so that Al 1) = }
the chord 4 /. With D as a center, and a radius 7 /5,
describe the arc B C cutting A C in €. A C will be very
nearly equal to the arc 4 5.

PLATE V.

39. On this plate there are five problems instead of six.
It should be divided into six equal parts or divisions, as the
previous ones. ‘T'he two right-hand end divisions are used
to draw in the last figure of Plate V, which is too large to put
in one division. .

PropLEM 22.—To draw an egg-shaped oval,

ConstructioN.—In Fig. 53, on the diameter A 7, which
is 23" long, describe a circle &
A CBG. Through the center O,
draw O C perpendicular to A B,
cutting the circumference 4 C B G
in €. Draw the straight lines
BCFand A CL. With Band 4
as centers, and the diameter A B
as a radius, describe arcs termina-
ting in 2 and 77, the points of inter-
section with B/ and A £. With
C as a center, and C D as a radius,
describe the arc D /7. The curve
A D H B G is the required oval,

PropLem 23.—To draw an ellipse, the diameters being
given. The exact method.

Co~strucTtioN.—In Fig. 56, let 5 D), the long diameter,
or major axis, which is 3}” long, and A C, the short diameter,
or minor axis, which is 2}” long, intersect at right angles
to each other in the center O, so that DO = O /5 and
AO = OC. With O as a center, and OC as a radius,
describe a circle; with the same center, and O D as a radius,
describe another circle.  Divide both circles into the same
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number of cqual parts, as -2, 2-3, etc. This is best done
by first dividing the larger circle into the required number
of parts, beginning at the center line A €, and then draw-
ing radial lines through the points of division on this circle,
to the center O of the cir-
cles, as shown in the upper
right-hand quarter of the
figure. The radial lines will
divide the smaller circle into
the same number of parts
that the larger one has been
divided into. ‘Through the
points of division on the
smaller circle, draw hori-
zontal lines, and, through the
points of division on the
larger circle, draw vertical lines; the points of intersection
of these lines are points on the ellipse. Thus, the horizon-
tal line ¢ and the vertical line 3¢ intersecting at ¢ give the
point ¢ of the cllipse. Trace a curve through the points
thus found by placing an irregular curve on the drawing in
such a manner that one of its bounding lines will pass
through three or more points, judging with the eye whether
the curve so traced bulges out too much or is too flat.
Then adjust the curve again, so that its bounding line will
pass through several more points, and so on, until the
curve is completed. Care should be taken to make all
changes in curvature as gradual as possible, and all curves
drawn in this manner should be drawn in pencil before
being inked in. It requires considerable practice to be able
to draw a good curved line in this manner by means of an
irregular curve, and the general appearance of a curve thus
drawn depends a great deal upon the student’s taste and the
accuracy of his eye.

Proviiv 21, —To draw an ellipse by circular arcs.

This is not a true ellipse, but is very convenient for many
purposes.
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ConstrUCTION.—In Fig. 57, use the same dimensions as
before. On the major axis 4 5, setoff A @ = C D, the minor
axis, and divide a 5
into three equal parts.
With O as a center,
and a radius equal to
the length of two of
these parts, describe
arcs cutting 4 B in 4
and &’. Upon dd’ as
a side, construct two
equilateral  triangles
dbd and db'd’. With
b as a center, and a
radius equal to &0,
describe the arc gD f
intersecting 64 f and 64’ g in f and g With the same
radius, and &’ as a center, describe the arc ¢ C¢ intersect-
ing &'d’'c and &’'dein ¢ and e.  With 4 and 5 as centers,
and a radius equal to the chord of the arcs A ¢ or 5 ¢, describe
arcs cutting A B very near to &’ and 4. From the points of
intersection of these arcs with A 5 as centers, and the same
radius, describe the arcs ¢ 4 g and ¢ 7 f.

F16G. 57,

ProBLEM 25.—To draw a parabola, the axis and long-
est double ordinate being given.

Exrraxarion.—The curve shown in Fig. 58 is called a
parabola. This curve and the ellipse are the bounding line
of certain sections of a cone. The line O A4, which bisects
the area included between the curve and the line 73 C, is called
the axis. Anyline, B A4 or 4 C,drawn perpendicularto O A,
and whose length is included between O A and the curve, is
called an ordinate. Any line, as 3 C, both of whose extrem-
ities rest on the curve, and is perpendicular to the axis, is
called a double ordinate. Point O is called the vertex.

Co~strucTiON.—Make the axis O] equal to 317, and the
longest double ordinate B C equal to 3". 75/, of course,
equals 4 C. Draw D ZE through the other extremity of the




46 GEOMETRICAL DRAWING. S.4

axis and perpendicular to ity also draw B D and C/: par-
alel to O.1 and interseeting /2 /: in D and /.. Divide D53
and # B into the same number of equal parts, as shown
(in this casc six); through the vertex O, draw 0 1, 02, etc.
to the points of division on /) 5, and through the corre-

oGy

gmqakhwﬁv

~N
N

Q

FIG. 58.

sponding points 7, 2, ete., on « /5, draw lines parallel to the
axis.  The points of intersection of these lines, a, 4, ¢, ctc.,
are points on the curve, through which it may be traced.
In a similar manner, draw the lower half O fg/ki/C of the
curve,

Prosies 26.—To draw a helix, the piteh and the
diameter being given.

LExrranarion.—The helix is a curve formed by a point
moving around a cyvlinder and at the same time advancing
along its length a certain distance; this forms the winding
curved line shown in Fig. 59. The center line 4 O, drawn
through the cevlinder, is called the axis of the helix, and any
line perpendicular to the axis and terminated by the helix is
of the same length, being equal to the radius of the cylinder.
The distance /272 that the point advances lengthwise during
me revolution is called the piteh.
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ConsTrUCTION. —AS mentioned before, this figure occupies
two spaces of the plate. The diameter of the cylinder is
31", the pitch is 27, and a turn and a half of the helix is to
be shown. The rectangle #BFE D is a side view of the
cylinder, and the circle 1”2" 3"}, etc. is a bottom view. It
will be noticed that one-half of a turn of the helix is shown
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FiG. 59,

dotted; this is becausc that part of it is on the other side of
the cylinder, and cannot be seen. Lines that are hidden are
drawn dotted. Draw the axis O A in the center of the space.
Draw /77, 31" long and 4” from the top border line; on it
construct a rectangle whose height /753 = 3”. Take the
center O of the circle 23" below the point /7 on the axis +1 O,
and describe a circle having a diameter of 3}” equal to the
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diameter of the cylinder. Lay off the pitch from B to 12
equal to 27, and divide it into a convenient number of equal
parts (in this case 12), and divide the circle into the same
number of cqual parts, beginning at one extremity of the
diameter 72 0 6', drawn parallel to 5 Z. At the point I’ on
the circle divisions, erect I'-1’ perpendicular to 5 £ through
the point 7 of the pitch divisions, draw /-1’ parallel to 5 Z,
intersecting the perpendicular in I, which is a point on the
helix.  Through the point 2/, erect a perpendicular 2-2/,
intersecting 2-2" in 2/, which is another point on the helix.
So proceed until the point 6 is reached; from here on, until
the point 72 of the helix is reached, the curve will be dotted.
It will be noticed that the points of division 7/, 8, 9’, 10’, and
11’ on the circle are directly opposite the points 67, 4/, 8, 2/,
and I'; hence, it was not necéssary to draw the lower half of
the circle, since the point 4’ could have been the starting
point, and the operation could have been conducted back-
wards to find the points on the dotted upper half of the helix.
The other full-curved line of the helix can be drawn in
exactly the same manner as the first half.
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INTRODUCTION.

1. History of Ornament.—The history of ornament in
architecture and the technical arts antedates all written his-
tory. One of the strongest characteristics of even the most
savage tribes is their attempt at ornamental design, expressed
in rude carving, or in the painting of their bodies, weapons,
or utensils, To this instinct may be ascribed the habit of
tattooing practiced by many uncivilized nations, whereby
they essayed to increase the expression of terror of coun-
tenance, and creatc what appeared to them an additional
beauty. Uncivilized man has always been a warrior, and
as such he ranked with his fellow man according to the
bravery he exhibited before his friends, and the fear with
which he inspired his enemies. For this reason nothing
appeared beautiful to the savage, unless it possessed some
element of the terrible or the supernatural. As man
becomes civilized his tendency in ornamental design leans
toward the reproduction of natural forms, and his self-glori-
fication gives way to the desire to glorify the works of his
Creator. Therefore, we always see some attempt to com-
bine in the design some form from the animal or vegctable
world, snggestive of the beneficence of Providence.

Ornamentation is thus seen to precede architecture histor-
ically, but it was the ar¢ of building that afforded the grand-
est field for its development and application. The noblest
achievements in the technical arts have been produced

For notice of the copyright, see page immediately following the title page.
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in the service of architecture; and in all art industries,
even wherein ornamentation seems to follow an independent
existence of its own, its products are in harmony with the
contemporary taste and tendency of architecture. The his-
torical stvle and development, and the technical execution
of ornament, whether carved, painted, or woven, are thus
seen to be inextricably interwoven with the history of archi-
tecture and the sister arts.

2. A Drawing.—A drawing is the expression of an
idea by means of a picture; therefore, to draw an object is
to represent it with all its characteristic features. Some
ideas can be expressed clearly in writing, but others require
a drawing in order to convey them to the mind. Drawing
is not designing but is the means by which we express
our ideas in design to one another. It would thus appear
that, to teach the drawing of ornament in a comprehensive
way, we shounld at the same time teach all about its design
and application; but experience has proved that such a
course complicates the work of elementary instruction, and
is only adapted to those that have alrcady learned to draw
well, and that know something about design in general.
The subject must be divided, and for those that just enter
upon its study it is best to first learn /Jow Yo draw, and then
devote their energies entirely to the study of /fow fo design.

This is the scope and aim of this Paper. In a series
of carefully graded exercises, the student is led from the
simple straight line to the more difficult problems, and
the lessons are confined at first to owtline drawing, the
objeet being to develop, in the shortest possible time, such
ready facility of the hand and judgment of the eye as will
cuable him to correctly draw any outline whatever.

Notwithstanding this program of making this course essen-
tally one of drawing lessons, the text is enriched with expla-
nations of the problems presented, to stimnlate the student’s
interest in his work,  Information thus obtained, gradually
crows together in the student’s mind, and enables him to
more readily comprehend the subject he has in hand.



§2 FREEHAND DRAWING, 3

3. Ornament is either the embellishment of a structural
feature, accentuating its form and purpose, in which case it
is usually carved or molded 2 reli¢f, or the ornament con-
sists of a flat-surface decoration, such as a carpet pattern,
wall paper, or a painted design. Ornament consists of a
combination of straight and curved lines, independent, or
joined with vegetable or animal forms, or exclusively of the
latter—with or without color decoration. Some ornament
is purely geometrical in character, and can be drawn entirely
with instruments; other is partly freehand and partly geo-
metrical work; and the remainder is entirely freehand work.
Ornamental drawing includes the rendering of form itself,
being the representation of such graceful lines as exist in
the animal and vegetable world, and also those of man’s
own invention, as seen in the architectural moldings, in the
sweeps and curves of furniture, in the scrolls and twists of
wrought-iron -work; and in the outlines of pottery, glass-
ware, cutlery, vehicles, ships, machinery, etc. For instance,
in an ornamental vase or a wrought-iron grille, the general
form and the graceful lines and proportion of its parts are
as much subject for ornamental drawing as is any individual
ornament with which a part of either of these objects may
be decorated.

4. Iow to Draw.—The making of a drawing can be
said to consist of two parts, namely, the making of the indi-
vidual lines and the composition. Straight and curved
lines must be drawn iz strokes, and not in dots nor in a suc-
cession_of short scratches., The strokes must not be jerky
nor detached, but continuous, each one being a continuation
of the preceding one, and as long as one unconstrained move-
ment of the finger joints will make them, which is about
$ inch. No other method maintains so well the direction of
the lines to be drawn, nor develops so readily the pliability
of the hand and the judgment of the eye by fastening the
attention of both on the making of a continuous line, instead
of on the making of the picces of a line.

In ordinary drawing the elbow may be rested on any part
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of the drawing board that the case may require; but the ball
of the hand should be as free as possible, in which position
the hand will rest and travel along lightly on the first joint
of the little finger.

The pencil recommended for practice is one corresponding
to grade **SM " of the Divon brand, but the final work on
the drawing plates should be executed with a harder pencil.
For aiding in the work, a soft waffle, or multiplex, rubber
may be used to advantage, to clean up the drawing after the
sketch is completed and just previous to the process of
inking in. The final pencil lines must be firm and clean,
but not heavy; and, if any corrections are necessary, an
ordinary white Faber’s rubber should be used. The student
should keep a uniform round pencil point, of medium length,
and avoid frequent sharpening, but maintain a good point
by turning the pencil as he works. Avoid cheap pencils;
they are a delusion as to economy, and their common lead
smears up the drawing. Three golden rules to be observed
by the student are: Newver wet the pencil; never use a very
hard pencil; never use a short pencil. The pencil should
not be less than 5 inches long, in order that it may rest
against the knuckle of the forefinger.

The ¢ye must guide the hand in drawing, but should not
be riveted too closely upon the pencil or drawing pen; a
glance forwards and backwards over the work, to compare
the form of the design and the dircetion of the lines, will
cnable the student to keep his work close to the original,
which is all that is at present desired.

The draftsman, sitting at work, shonld avoid bending over
the drawing in a cramped position, as it is likely to injure
his eyvesight, and will in no way benefit his work. An easy,
natural attitude is the best.  All subjects should be outlined
in their normal aspect, not upside down nor sideways, the
paper being straight in front of the draftsman; but, in the
final rendering, especially when a drawing is to be inked
in, there is no objection to turning the sheet or the body

around, to make the work more convenient and thus produce
perfect lines.
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5. Composition.—This element of a drawing consists
of the general grouping of the lines and masses of the
design, according to the size or scale to which the drawing
is made.

Before beginning to draw a figure, its general effect and
characteristic shape as @ whole should be carefully observed.
The individual forms, the curves, and scrolls, and the cut of
the foliage should then be studied; and its symmetry and
the proportion of its parts, and the direction of its move-
ment, should be borne in mind during the entire process of
sketching it in. As to the szze of the drawing in relation to
the copy, model, or natural object, it is sufficient to say that
some definite scale of enlargement or reduction should be
followed, so that every-
thing shall be maintained
in equal relative propor-
tion. In beginning to
draw an object, first lay
out the extreme outline,
as in Fig. 1; then locate
all the principal points of
extent and position by
measuring from the base = -
and center lines. The ek
extreme outline should be composed of a few straight lines
so arranged as to enclose the object in an irregular geo-
metrical figure. The curves and other details of the object
may then be rounded in at the angles of the geometrical
figure, as shown. For this measuring and locating, extreme
exactitude is not required, there should, in fact, be as little
mechanical measuring as the student can get along with, all
minor dctails being gauged by the eye. Use the cye as
much as possible, in order that it may become trained to
judge correctly of absolute and relative sizes, of form and
proportion. The value of this accomplishment to the drafts-
man and designer cannot be overestimated. Since the
object of the student is to learn 7o drazw, and, in a measure,
to obtain a knowledge of ornament, the above points are of
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far greater importance to him than the mere act of repeat-
ing or copying of lines, and the purpose of this course is not
to make copyists of the students, but to make draftsmen
and designers of them.

The same spirit applies to the drawing of the zwo Lalves
of any symmetrical ornament.  Exeept in the main points of
the design, no absolute jdentity of the two halves is to be
attempted; there is no artistic necessity for such, either in
drawings or in exccuted work. If some little inequalities
appear in the two halves of some scroll or foliage work, leave
them alone and remember that good ornament is enhanced in
value, rather than depreciated, by the absence of constraint
or of stiff regularity. The individuality of the designer,
sarver, or painter shows itself in such matters, and gives
character to his work.

There is another very important point to be observed in
the drawing of symmetrical figures. Never draw one half
complete by itself and then the other half; lay the whole
ornament out as one fignre and finish it up simultaneously.
Above ally wever trace off one half of an ornament to produce
the other half. This method of working is permissible in
offices and shops, on the part of experienced draftsmen, and
will be explained in future work, but must be adsolutely
avotded by the student in freehand drawing. Let him
remember that he is learning /0 draw, and nothing will
train cither hand or eye as well as constant practice and
redrawing the same thing.

6. While the use of drawing instruments and mechanical
appliances is necessary in blocking out the preliminary work
of any design, the design itself must in nearly all cases be
exceuted frechand, or at least partially so.  For this reason,
the work in this course will be entirely freechand. The stu-
dent is urged to practice constantly on other work than these
plates, so that his hand may become subtle and his style
svstematie and individuoalized.

In Mrechand drawing, the work may be executed with one
of severad materials, as explained below, but only three
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methods will be considered herein, as these three are the ones
most frequently used and the only ones necessary except in
special cases.  The most common method of drawing is with
lead pencil, and the object is either drawn in outline, as
indicated at (@) and (4), Fig. 2, or shaded as at (¢). If an
outline drawing, the object may be expressed in lines con-
forming to the actual contour of the object itself, as at (a),
or it may be drawn as it appears to the eye, as at (4). In

(@) (b)
FI1G. 2.

the former case the drawing is called an elevation of the
object, and the latter is a perspective view.

Now, though the elevation of an object is of vast impor-
tance to the designer, he rarely expresses an object that way
in design; unless the character of the work actually demands
it—for instance, where the design is of a vase or pitcher that
is to be thrown or spun in metal, it is sometimes necessary
that the spinner should have an clevation of the object in
order that he may spin it to the proper outline; but, where
a design is to be reproduced by printing, weaving, carving,
cte., the original drawing vepresents the design just as the
reproduction is to appear. Elevations are usually drawn
mechanically, while perspectives are in nearly all cases exe-
ctited more or less freehand. Mechanical drawings are exe-
cuted to scale, or in exact proportion according to measured
dimensions. Freehand drawings are exccuted entirely with
the unaided hand, and measured by the judgment of the
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eye. The expert designer uses eye measurement almost
exclusively, and the student is here advised to pay particu-
lar attention to this branch of his study, as it will be indis-
pensable to him hereafter.

Drawings arc also executed with pen and ink, in which
case the general appearance is the same as in pencil; the
method of execution is different, however, as will be
explained Jater on. In fact, in the majority of cases a
drawing is outlined in pencil, and then inked over and
shaded with the pen.

The third method of drawing, described in this course, is
with the brush. This is the method used most extensively
by all designers. Its use is limited to freehand work, but its
application is extended to designs in color and mezzotint.

THE PLATE EXERCISES.

Y. The plates are to be drawn on the same size of paper
(14 in. x 18 in.) as was used in Geometrical Drawing. 'The
student should draw each of the exercises several times
before he attempts the plate he will send in to the Schools
for correction, as these plates are considered examinations
to determine how carefully the student has studied the
text and practiced his exercises. This preliminary work
need be drawn in pencil only, on a good quality of brown
paper that will withstand rubbing. Draw all the figures
of one plate and complete it before beginning to ink it in,
and do not attempt to ink it until you have practiced ink-
ing on separate pieces of paper. For fine lines in frechand
work, use a Gillott’s No. 404 pen, in a smooth, round, long
holder without swell or taper. For heavy lines a coarser pen
should be used. In regard to curves, it is generally best and
casicst to ink them freehand, but in some cases, which will
be pointed out as we progress in the work, they may be inked
with instruments by combining arcs of circles with the lines
of irregular curves.

When inking, keep the hands and tools clean, wipe the pen
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clean before each dip into the ink, and keep the bottle corked
to exclude dust. When using stick India ink, ground on a
slab, occasionally add a drop of water to keep it of equal shade
and fluidity. The prepared ink provided with the designing
outfit will require no diluting if it is kept constantly corked.

8. To the Student.—We realize that this work goes
out to young men and women of varying degrees of ability,
diligence, and opportunity; the exercises that will appear
simple to one will prove difficult to another. To those of
decided natural ability, we say: ¢ Be diligent; keep at it in
the regular order; do not think too soon that you know it all,
or that you can disregard our instructions, or become care-
less.” To those others whom nature has not so kindly
endowed, but who have an ecarnest wish to learn, we say:
‘“Be not discouraged by early difficulties; you are learning
cvery day; your hand is becoming more supple and your eye
more observant with each new exercise; try to realize that
you are studying not only a useful, but an artistic, and also
a difficult accomplishment, something worthy of your greatest
efforts and unswerving perseverance. These staying qualities,
joined to but a medium grade of talent, often succeed where
greater abilities, joined to indolence and restlessness, result
in failure. It sometimes takes years for the child to learn
to write, but he finally learns, while the adult, better appre-
ciating the value of the accomplishment, may acquire the
same knowledge in a few months. Patience, perseverance,
and constant practice are neccessary in all eases, and /e w/o
can learn to write can learn to draiw, as the principle is the
same in both accomplishments.”

DRAWING PLATE, TITLE: LINEAR ELEMENTS.

9. This drawing plate consists of 21 figures, each of
which the student should be able to execute perfectly with-
out other aid than the directions herewith given. The suc-
ceeding plates will each contain some detail or element, the
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instruction for which can be traced back through the prece-
ding plates to this one. /2 s absolutely necessary, therefore,
that the student should be perfect in cocry detail of cach plate
bepore attempting the next one. The figures on this plate are
simple lines and combinations of lines to produce some of the
clementary forms that enter largely into all classes of design.

The exercises on this plate are to be drawn by the student
to train his cye and hand to work together, and thereby
become sufficiently practiced to execute the problems that
follow. The drawing of a single line is of as much impor-
tance as the exccution of an entire design, and the student
must practice constantly and patiently, until he masters each
simple problem, before he attempts the next. - If each lesson
is thoroughly learned, the next one will invariably prove
easier.

In Fig. 1 of the plate is shown the method of drawing per-
pendicular straight lines. The pencil should be held lightly
between the thumb and forefinger, with its upper end rest-
ing against the finger between the second and the third
joint, while the end of the middle finger rests on top of the
pencil alongside of the forefinger, and not underncath the
pencil, as is sometimes erroncously done
in writing.

The drawing board should be squarely
b in front of the student, and his elbow
should rest near the bottom of the board,
somewhat to the right of the drawing on
which he is at work. A short straight
line is then drawn, as from @ to ¢ in
| Fig. 3, and the arm shifted a little lower
e down on the board, and another line,

as be¢, drawn, carc being taken that there
is a space of at least ,l; inch between the end of the
line @ 6 and the beginning of the line #¢. A third section of
the line is then drawn from ¢ downwards, and so on,. until
the Tne is of the desired length.  Having practiced this sev-
eral times, the student should gradually decrease the spaces
between the seetions of the line until it appears as a straight

a d

Fia. 3.
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unbroken line, as shown at J¢. It is necessary to be still
more careful in doing this, lest the lines overlap one another
or curl out at the ends. The former error causes the fin-
ished line to appear somewhat as at (2) in Fig. 4, while the
line composed of strokes whose extremities are curled would
appear ragged, as at (0). The strokes with which these lines
are made are not short, quick dashes of the pencil or pen, but
slow, even marks, cach of which is started carefully, drawn
slowly, and finished abruptly, so as to show a clean, even
stroke, the same weight and color through-

out, and clean cut from end to end. The l
sccond stroke must never lap over the first,

and it is better to let a hairbreadth space 4
remain between the ends of the lines than to
have the least suggestion of a line like (a). 1
Practice this simple line exercise repeatedly
as in it lies the whole key to successful free-
hand drawing. When the student has acquired
proficiency in this exercise, he may commence
work on his drawing plate. Draw the border
line enclosing a space 13 in. X 17 in., and then 3
draw three light horizontal pencil lines A /55
5 inches, C D) 7 inches, and £ I7 9% inches above
the lower border line. This will divide the. (@)  (b)
drawing plate into four horizontal bands. FIG=¢

Divide the length of one of these bands into five equal parts,
and through the points of division draw light vertical lines,
thus converting the surface of the drawing plate into twenty
rectangles. This may all be done with the T square and
triangle; but, from this point on, the student must abandon
the use of instruments for this plate, and exccute the prob-
lems frechand. Each figure, except Figs., 17, 18, 19, and 20,
must be drawn as nearly as possible in the center, between
the vertical lines of its respective rectangle, and cach figure,
except Figs. 11 to 15, must rest on the lower horizontal line
of its rectangle. Now draw the first figure of the drawing
plate. This consists of seven perpendicular lines, each of
which is 2 inches long and spaced as shown, cither } inch or
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Linch from its ncighbor.  Only one of them need be an
Z.ll)S()llltc])' solid line, the others being composed of dashes
about 3 inch in length.

The drawing of horizontal lines should now be practiced
in a similar manner. except that the elbow should be drawn
nearer the body.  When the strokes forming the horizontal
lines are drawn, the whole arm should be moved toward the
right, in order to prevent the lines from becoming arched,
as would be the case if the clbow remained fixed and the
hand were moved only so far as the swing of the arm would
permit.  The strokes forming the horizontal lines may be
somewhat longer than those composing the vertical lines,
but the method of forming one straight line, by the careful
union of scveral smaller ones, remains precisely the same
for both cases.

In drawing the horizontal lines, see that perfect parallel-
ism is maintained; the spacing between the lines, however,
may be gradually increased or decreased in order to better
train the eye as well as control the hand.  In drawing Fig. 2
of the drawing plate make the upper and lower three lines
{inch apart, and § inch from the middle line, all the lines
being 2 inches long.

Figs. 3 and 4 show two scts of parallel oblique lines, the
former being drawn from right to left, and generally called
reght-obligue lines, and the latter drawn from left to right,
and usually designated as left-0bligue lines.  Fig. 3 is much
the casier to draw, as the slope of the lines corresponds
in direction to the inclination of the letters in ordinary
handwriting, and the hand is more accustomed to the angle.
After practicing the right-oblique lines until the student
feels assured he can do as well with them as with the two
previons sets, he should draw a series in the direction shown
in Fig. 4. 'T'o do this 1t will be necessary for him to change
the position of his arm, so as to bring the elbow toward the
right end of the board and the hand above, and to the right
of the lines to be drawn. The lines in Figs. 3 and 4 should
incline at an angle of 157 and should be arranged in pairs,
as shown, with ! inch between the individual lines of each
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pair, and a distance of 2 inches between the extreme outside
lines of cach figure, the lines each being 13 inches long.
Figs. 5 and 6 involve no new principle in drawing, and are
simply a combination of the previous problems. Observe,
however, that though these two figures contain exactly the
same number of lines and nearly the same lengths of lines,
they are, in appearance, entirely different.  This difference
of appearance is due to the composition of the figures, and
many changes of arrangement can be cffected without aiter-
ing the number or size of the lines. In line composition the
designer has but two elements to consider—the lines and the
spaces. Subsequently he may darken some of the spaces,

F16. 5.

thereby entering into surface composition, wherein he has
at lcast two more elements to consider—/i¢/z and shade.
Fig. 5 of the text shows six different problems in com-
position, all based on the line clements as arranged in
Fig. 5 of the drawing plate, but treated differently as to
light and shade, thus illustrating the fact that even with
a few elements of composition a great varicty of design
may be produced. The blackening, or shading, of certain
parts of a line composition, in this manner, is technically
termed spotting, and when a plain linc drawing is thus
treated it is said to be spozzed.

To draw Fig. 5, first erect a perpendicular line in the center
of the last rectangle, and from its intersection with the line
E I, draw right and left oblique lines each at an angle of
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157, and 13 inches in length. Let these two lines be the
lower sides of a square standing on its corner. Having
completed the square, draw } inch within each of its sides,
a line parallel to that side, and through the center of the
square draw parallel lines } inch apart, as shown. The
small inscribed square may then be drawn, each side of
which is # inch.

The square cnclosing Fig. 6 is 2 inches on each side,
and rests on the line ¢ D directly below Fig. 1. The lines
of its composition are spaced } inch, % inch, 1}l inch, 1 inch,
1} inches, and 1} inches from the left side and top, respect-
ively.  The same number of lines and nearly the same
lengths of lines are used in both Fig. 5 and Fig. 6, but, as said
before, the student can readily see the variation of effect that
may be obtained by the simiple arrangement of a few lines.

The exact sizes and dimensions of the several interior
squares are not matters of importance to us now, and the
student's drawing of this figure will be judged by the care
of his execution rather than by the accuracy of his eye
measurcment.  The angles of the square must be 90°, and
not more nor less, and opposite sides must be perfectly
parallcl, while adjacent sides must
be perpendicular to each other. The
straightness of the lines or their
exact length as to this description
will not be considered. For instance,
a drawing like Fig. 6 of the text
would be considered as satisfactory
at this stage of the work, for, though
the lines are somewhat irregular,
their directions are correct and they
intersect at right angles; and though the inner rectangles
arc larger than the corner ones, they are perfect squares and
arc all the same size one as another. They thus preserve
harmony in the figure and avoid the appearance of irregu-
larity and carclessness shown in Fig. ¢, wherein the lines
themselves are more nearly perfect but their direction
and parallelism extremely faulty. Draw Fig. 5 several

FiG. 6
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times on a separate piece of paper before executing it
on the drawing sheet.

These simple line exercises are of the utmost importanece
to the student, as on them will depend much of his future
frechand work. He should practice each set repeatedly, on
a sheet of ordinary brown Manila paper, until he feels confi-
dence in his ability to produce, at will, perpendicular, hori-
zontal, or oblique lines, and then, éut not till then, should
he attempt to draw them on the sheet that he will send to
the Schools for correction. Each of these exercises should
be drawn as carefully and as accurately
as though it were a part of a compli-
cated design. Haste will only produce
slovenliness and impede the progress
of the student to the end he secks to
attain, namely, that of becoming a
good draftsman. Ncatness, accuracy,
and rapidity are the three qualifica-
tions of a good draftsman, in the
order of their importance, and the
last is of no valuc unless accompanied by the other two,
while the second is impossible without the first.

Fig. 7 is an equilateral triangle, the base of which is
2% inches long. The inclination of the sides is not so
easy to judge by the eye as were the 45° lines in Figs. 3, 4,
and 5, but if the student will bear in mind that the apex
must be exactly over the center of the base, he will expe-
rience little trouble.

After the triangle is drawn, bisect the sides and draw the
enclosed triangle as shown.

The triangle is a very important figure to the designer of
certain classes of goods, such as wall papers, carpets, etc., as
the facility with which it can be repecated, and still retain its
original form, makes it extremely valuable as the guiding
principle of several classes of patterns.

Figs. 8, 9, and 10 are examples of borders taken from
Greek pottery, and are composed entirely of straight lines,
that when spotted, as explained in connection with Figs. 5

FiG. 7.
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and 6, can be made very interesting and complicated. For
instance, on looking at Fig. 8 of the text we observe that the
pattern consists of two outline forms identical in every
respect, and so shaped that one fits exactly into the other,
that the lines « are all of the same length and at right angles
to each other, and the lines & are
all twice the length of lines a.
For Figs. 8, 9, and 10, the
student may draw with his
T square three horizontal lines at
a4, y, and s, about 1 inch apart,
and extending through the three
right-hand divisions of the sheet.
Fig. 8 is then executed by draw-
ing a vertical line x ¢ across the three lines thus ruled; and
at a distance to the right of this vertical, equal to the space
between the horizontals, another vertical line « £ is drawn
between the two lower horizontals. A third vertical line
7w is then drawn the same distance to the right of the
second one, and extending between the upper two lines.
The horizonal lines azv and # © are then drawn, connecting
the ends of a2 and 2w o, and wo and # /7, as shown, and with
7 s equal to a7 the outline of one of the sections of the fret
is complete. The vertical line a’, drawn to the right of w v,
will then start a seccond section of the fret, and, at the same
time, complete the inverted outline that is to follow the
contour of the first section. A peculiarity of all the best
Greek frets is that the outline of the fret and the outline of
the background are identical, as shown in Fig, 8. Having
drawn the meandering outline of the fret, draw the horizon-
tal border lines above and below, so as to make the whole

FiG. 8

design about 2 inches wide, and erase the pencil lines x, 7,
and z where they have not been inked in.

Fig. vis somewhat similar to Fig. 8, but is capable of more
variations in spofting, as shown in Fig. 9 of the text. At (a)
we have the ground and the pattern of the fret spotted in con-
trasting colors, while the cffect at (¢) is produced simply by
increasing the weight of the constructive lines.  Both systems
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produce frets wherein the ground and pattern are similar in
outline. At (4) the line of separation between the dark and
light portions of the design is thickened into a white band
and the other elements are left in black. To design Fig. 9,
a number of perpendicular lines are drawn across the center
line y equal in length and spacing to the distance between
the three horizontal guide lines
x, 3, and 5. The tops 7 and bot-
toms g of each alternate pair of
the verticals are then connected
with a horizontal line equal to the
vertieals. This forms the mean-
dering outline of the figure.
Above and below this meander- @
ing outline, at a distance equal
to half the space between the
lines, two horizontal lines are
drawn, from which perpendicu-
lars extend into the open parts
of the meander as far as the
middle horizontal guide line 7.
The border lines above and below
are then drawn to make the entire
width about 2 inches.

Fig. 10 is more complicated.
It is a combination of Figs. 8
and 9, and, when analyzed, shows
two entirely separate and distinet
but identical outlines so inter-
woven as to form one harmonious ©
design. This design may be made
very complicated by spofting, as
shown in Fig. 10 of the text.. To design Fig. 10 of the
drawing plate, the simplest method is to draw across the
central guide line a short vertical line equal in length to
the verticals in Fig. 9; then, through the center of this
vertical, draw a horizontal line of the same length, thus
forming a simple cross, a d, cd, Fig. 11 (a). Now, from

3

H

(%)

FiG. 9.
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the upper and lower ends of the verticals, draw lines
of equal length to the left and right, respectively, and
from the left and right of the
horizontal line draw at right
angles a line extending below and
one above the center guide line
and equal in length to the other
lines drawn; this will produce a
(a) figure similar to Fig. 11 (2). Now
draw a third set of lines at right
angles to this second set and par-
allel to the first set, as shown in
Fig. 11 (6). These lines, 1t will
be observed, are the same distance
apart, and are exactly parallel.
The horizontal lines at the top
and bottom may now be extended
to left and right, respectively, a
distance equal to the space between
parallel lines of the meander; this
will complete one section, and the
same operation may be repeated,
making the intersections of the
short cross-lines take place at a point five times the space
between the horizontal lines to the right.

Fig. 11 is a simple octagon, but to draw it accurately
requires more care and accuracy of eye
measurement than any of the previous
figures.  Begin it by drawing a perpen-
dicular line a4, 2 inches in leugth,
and extending 1 inch cach side of 1 7.

Carcfully lay off the length of ¢ ¢, 1 inch ‘
cach side of ad; ¢f and g/ are now l :
(b)

ol

(b)

B

()
FiG. 10.

drawn at an angle of 45° with a 4, and
intersceting it at its center 0. From o,
carcfully lay off 1 inch on each of the
oblique lines, as its length cach side of the center. If this
work is accurately done, the lines connecting a ¢, ¢, ¢ /, ete.

FiG. 11.
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will describe a perfect octagon. Study it carefully, and if
any signs of unevenness are observed, alter the outline and
correct the point.

Fig. 12 is a circle, and it is drawn in precisely the same
manner as the previous figure, except the points a e, ¢4, cte.
are connected with curved lines instead of straight ones. In
drawing the circumference of the circle, after the guide lines
have been carefully laid out, a short straight line may be
drawn across the ends of cach
of the guide lines, as shown in
Fig. 12 of the text at @; then
between each pair of these
short lines, another short line
may be drawn, producing a
16-sided polygon; the whole
circumference may then be
evened up as at & before it is
inked in. Considerable prac-
tice is necessary to enable the
student to draw a perfect circle,
but he will be surprised and delighted to learn how simple
a problem this is after careful and repeated practice.

Figs. 13, 14, and 15 arc ellipses whose major and minor
axes intersect on the line A /. The three large ellipses in
these figures are each 3} inches long and 2 inches wide,
and the fourth on¢ intersecting the large one in Fig. 15 is
31 inches long and £ inch wide.

The method of drawing an ellipse geometrically was
explained in Geometrical Dratwwing, so the student should
be, by this time, fairly familiar with the characteristics
of the curve. Tirst draw the two axes, then draw short
straight lines at right angles to the ends of the axes,
and roughly sketch in the curve, in pencil, as shown in
Fig. 13 of the text. Care must be exercised, however,
to keep the proper curvature and avoid such appearing
sketches as shown in Fig., 14. The student himself can
sce that these are mnot ellipses, and must avoid return-
ing his drawing plate with any such monstrosities. This

/
|

FiG, 12,
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is a difficult figure to draw, but with proper care and
practice it can soon be satisfactorily rendered. The con-

s
\.

Fi1G. 13. Fi1G. 14.

struction lines of Figs. 11 to 15 should be drawn and
inked freehand.

Fig. 16 is a volute more commonly known as a spiral, and
its outline in varied forms pervades all styles of ornament.
It is, therefore, worthy of considerable attention. The
example here given is purely Greek in its proportions, and
the ratio of its height to its width is governed by definite
geometrical rules for each convolution or turn.

In drawing the Grecian volute, the construction lines a &,
b ¢, and ¢  should be laid out in the proportion of 61: 51 : 41
That is, if @4 is 6} inches long, then 4¢ and ¢4 must be
5} inches and 4} inches, respectively.  And the construction
lines of the inner convolution must have this same propor-
tion; thatis, ¢ /: fg: o/t = 6} : 5% : 41, i

To draw Fig. 1, lay off @4 = 3% inches, s¢c = 2% inches,
and cd =2} inches; ¢ fisalways L a b, and deisd(cd+cf);

P L3413 :
therefore, e/ is 13 inches, and e is —T—t‘—’i = 1}# inches;

d ¢ is, thercefore, laid off 117 inches and ¢ £ 13 inches; fg will
be in proportion to ¢ fas 6} : 51, or 13 inches, and g/t will be
to fgas 5t 4}, or 1} inches. In the same manner % # is
found to be $} inch, 4/ 1s 13 inch, /m is 1} inch, and mn is
. inch. Within these construction lines (which must be

catcly laid off with the scale, and drawn with the
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T square and triangle) the volute is then drawn freehand,
care being exercised that the curyes are just tangent to
the straight lines as they pass. After inking this volute
curve, the student should dot in the construction lines with
a ruling pen.

Fig. 17 is an oval and is composed of a semicircle and a
semiellipse whose major axis is located 43 inches from the
left border line. Draw frechand the line @é 2 inches in
length and 2} inches above the lower border. Above this
line construct a semicircle in the same manner as was done
in Fig. 12, using @ as its horizontal diameter, and below
construct a semiellipse after the manner practiced in Figs.
13, 14, and 15, with @ & as the minor axis which shall extend
2 inches below @ 6. The correct outlining of these elliptical
curves is of vast importance in the exercises that follow, and
the student is urged to practice them frequently.

Fig. 18, though simple in appearance, is by no means easy
to draw. It represents the radiation of lines from a point,
a characteristic of the growth of some plants, that is fre-
quently taken advantage of in examples of ornamental
design. To draw Fig. 18, first lay off the lines 24 and ¢ d
as the major and minor axes of an ellipse (the former being
7} inches from the left border line) identical with Fig. 14;
then carefully outline this ellipse in pencil, and within it
draw the radiating lines curved, as shown. Note that the
radiating lines intersect the circumference of the ellipse
nearer together at the top than at the sides, the distance ae¢
being about } inch, while ¢/ and fd are about § inch and
Zinch, respectively. After inking the figure, the construction
line ¢d may be erased, and the cllipse dotted in with the
ruling pen and irregular curve.

TFig. 19 is drawn within an cllipse also, bhut the major
axis @ é is ineclined at an angle of 60° and intersects the
minor axis at a point 2 inches above the lower border
line and 6} inches from the right border line. The
curved lines radiate evenly from & and intersect the cir-
cumference in three points equally spaced between a and ¢,
In inking this figure, the construction lines may be crased
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and the elliptical curve dotted in with ruling pen from
¢ to a only.

Fig. 20 is another example of radiation, but from a line in
this case instead of a point. Draw @ ¢ 3 inches long and
1 inches to the left of the right-hand border line, and mark
off thereon the points from which the curved lines radiate.
Note that these points are not regularly spaced along a6,
but that their distance apart increases toward the top. From
b to ¢ is but } inch, while the distances ¢ & and & ¢ are § inch
and # inch, respectively.  The radials starting from ¢ extend
Zinch to the right and left of a4, and upward to the level
of 4. The radials from « extend } inch to the right and left
of @ ,and those from ¢ only ! inch. Their length and upward
extent the student must judge by the eye, as also the two
lower radials, which extend about § inch each side of @ 4.

These radiating figures must be studied carefully; there
is really very much more in theni than would at first appear,
and the principles of their composition and construction per-
vade all natural ornament,

The radiation of the lines in Figs. 18 and 19 is character-
istic of the growth of some plants, such as the cattail, as
shown in Fig. 15, and the veining of certain leaves as in
Fig. 16 of the text. The radiation from
aline, as shown in Fig. 20 of the drawing
plate, is characteristic of the growth of

L5 FiG. 16,

many trocs and shrubs, and illustrates the great laws of all
£l 1 AT 1
foliated ornannent, These laws are based on the observation
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of the arrangement and natural growth of plants, and are as
follows :

1. Al lines should radiate from a parcnt stem.

2. Al branching lines should be tangent to the line from
wich they branch, as in Fig. 20, where the branching lines
do not start out of @é abruptly, but are tangent to it at
o, d, etc.

3. There should be a proportionate distribution of areas.
This is not so easy to understand as the previous rules, but
may be illustrated by a tree, wherein the areas are propor-
tioned according to their distribution and distance from the
parent stem. The trunk is the parent stem, and has the
greatest area, but decreases toward the top. The branches
nearest the ground are the largest and closest together, and
diminish in size toward their ends. All branches and twigs
are less in arca than the branch from which they spring. In
Fig. 20 observe that, though the parent stem and branches
are single lines of equal thickness and apparent area, the
arrangement is such as to give the impression of distribu-
tion. The area embraced by the lower branches is greater
than that of the ones above, and the outline of the entire
figure diminishes toward the top, giving an impression of
lightness and solidity.

Always observe these rules in drawing any figure, and try
to make the representation of an object appear lighter toward
the top. Note that in all works of architecture, high struc-
tures, such as steeples and towers, are either made smaller
toward the top, or are pierced above with large windows in
order to give the appearance of lightness at the top and
solidity at the bottom. Note that columns, pilasters, and
piers are nearly always smaller at the top than at the bot-
tom, thus expressing their immovability; while the legs of
tables and other unfixed objects are smaller at the bottom
than at the top, expressive of their movability.

In drawing Fig. 21, the student has simply to combine the
details of a few of the previous problems. This figure is a
vasc 3 inches in height, and } inch and 1% inches in diameter
at « and &, respectively. The student will draw the center
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line of the vase directly under the center of Fig, 15, and lay
out the outline entirely frechand and by eye measurement.
Knowing the dimensions @ and 6, the observing student will
discover that ¢ is a little more than a4, and that 4 is a little
less.  Other dimensions can be judged by comparison in the
same manner and the figure completed without further
dircetions.  After inking in Fig. 21 the construction line
through its center may be erased.

Having completed all the figures in pencil, the student
will proceed to ink them in freehand, except where the pre-
vious instructions directed him to do otherwise. He may
then draw the title % inch high at the top of the plate, free-
hand, and ink the border line with his ruling pen. In inking
a drawing frechand, the pen is held in precisely the same
manner as the pencil, and the lines are drawn carefully in
short, even strokes, to preserve uniformity. Use a good,
coarse pen, and do not be afraid to let the lines be rather
heavy at first, as a thin line is more difficult to draw evenly
than a heavy one. The name, class letter and number,
together with the date, may then be inserted below the line,
as in previous cases.

Not1e.—Do not ink in vour drawing of this plate, or return it to us
for correction until after your first plate is returned to you with its cor-
rections and criticisms.  Then note carefully the errors pointed out
and see that similar ones have not been made on your Drawing Plate,
title, Surfaces and Solids.

After we have called the student’s attention to the errors on his
first plate, we expect him to profit by the criticism and avoid a repeti-
tion of them on his second plate; as a repetition of the error will count
against him more than when it was first made.

This method of procedure will be necessary throughout the entire
course, as there are but two plates of each kind of work, and the stu-

dent nlccds the criticism of the first in order to properly execute the
second.

DRAWING PLATE, TITLE: SURFACES AND SOLIDS.

10. The figures on this plate consist of a series of objects,
the drawing of which will involve all the principles learned
in the execution of the previous plate.  The first four figures
are designs of surface ornament or details wherein the con-
sideration of depth or thickness forms no part. The last
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five figures are sketches in perspective of familiar objects
drawn so as to accustom the student to the representation of
objects where the dimension of thickness or depth must be
expressed. In drawing this plate, lay out the border line as

efore and divide the plate lengthwise by a horizontal pen-
cil line through the middle, and above this line divide the
space as follows: Draw four vertical lines, 1} inches, 4 inches,
7% inches, and 113 inches to the right of the left border line.
The first three of these will be the center lines of Figs. 1, 2,
‘and 3, and the fourth will be the line of the wall a 6.

Fig. 1 is a baluster and its moldings, according to the
architectural proportions set forth for such details. The
student will first draw a vertical line xy, § inch to the right
of the border, to serve as a measuring line. This line will
be divided into 68 equal parts, as shown, cach part being
{¢ inch, thus making the height of the baluster 4} inches. All
the measurements for the proportioning of the baluster will
be given in parts, each part being, as above stated, {% inch.
The width of the abacus a is 22 parts, the thickest part of
the vase at & is 25 parts, and the diameter of the neck at ¢ is
10 parts. The vertical measurements can be determined by
counting the number of parts between cach division, and
when all the horizontal lines are located the contour may be
carefully sketched in. The vertical measuring line may
then be erased before the figure isinked in. Although these
proportions are subject to slight relative alterations under
different circumstances, they are practically uniform in nearly
all cases where the outlines of a stone baluster are required.

Fig. 2 is a panel of an iron railing the design of which con-
sists of a series of scrolls and radiating ornament, based on
the outline of the baluster just drawn, but changed to suit
the circumstances required by working in strap iron, in con-
trast to the requirements of stone. The student’s attention
is called particularly to the fact that there is propriety in the
ironwork design in making its outline resemble the outline
of the solid baluster, inasmuch as it is to serve a similar pur-
pose in a balustrade of different material.

The center line and enclosing rectangle of Fig. 2 may be



26 FREEIAND DRAWING.

vzal
ta

drawn precisely the same as in Fig. 1, except that the rect-
angle itself and the center line will be inked in solid, as it is
intended to form a part of the ironwork. The center line is
located 4 inches to the right of the border line, and the con-
tour of the inside ironwork follows as closely as possible the
contour of the stone baluster.

In Fig. 3 we have adesign for another device in ironwork,
but one of an entirely different character. Fig. 3 is a car-
touch made of shectiron, the design of which is based on the
ellipse.  Cartouch is the term applied to circular or shield-
shaped devices, whose surface is represented in relief, and the

) border of which is

: \ﬂ usually more or less
ornate with serolls or

strap work. In order

that the student may

understand the char-

acter of Fig. 3, he

[\ should give his atten-

L\/ /P\/_\ tion to Fig. 17 of the
ﬂ\ text, which is a devel-
> oped outline of the

piece of sheet iron

or other metal from

M \D which the cartouch

e would be made. The

wings a are rolled

backwards and the wings & rolled forwards, and produce the
effect expressed in Fig. 3 of the drawing plate. The stu-
dent should lay out the figure first, as shown in the text,
and cut it out of heavy paper or thin metal, and then by
rolling the wings around his pencil in the direction indi-
cated, he can form a model of the device, which, set up
before him, will greatly assist him in the representatlon on
his plate.  The length of the ellipse from ¢ to & is 31 inches,
while its breadth from ¢ to £ is 21 inches. The interior ellipse
is 2L in. X 1} in., the circumference of which is practically
paralicl with the outside.  After the wings have been rolled
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over, they project uniformly from the top and sides of the
cartouch, so as to come within the outline of another ellipse
shown dotted at g /4. There is nothing difficult in the draw-
ing of this figure, the ellipses being contoured in the same
manner as on the previous plate, and the curled wings being
represented by a simple combination of scrolls and straight
lines. When the figure is completed, the student may crase
all of the guide lines.

Cartouches are not only executed in metal work, but are
often carved in stone or wood, or modeled in plaster or terra
cotta. They are also sometimes drawn, as on this plate. as
an ornament at the top, or in the center, of some certificate,
or other paper of a documentary character. Its purpose, in
nearly all cases, whether carved in stone or wood, or drawn
or printed on paper, is to bear a device—either a number, a
title, or a monogram. There are many forms of it, some
being regular, as in this case, and others being irregular and
eccentric, according to the purpose for which it is required.

In Fig. 4 we have an iron bracket, such as is used in many
foreign cities as a sign hanger. It consists of plain straight
iron rods bent into scrolls, combining beauty of curve with
utility of purpose. The main rod of the bracket ¢ & is
5% inches long and 2% inches below the upper border line.
At ¢, 3} inches from ¢, a hanger extends to the main wall
at /, 1} inches above ¢, while from the same point ¢ on the
under side of the rod ¢ ¢ the main scroll springs and becomes
tangent to the wall at g, 1 inch below ¢. The branch scroll
is tangent to the wall at %, 2} inches below ¢, and the other
tangent points at 7 and 7, 7 inch and 2 inches to the right of
¢, respectively. The other curves of the scroll, and the
small ornamental scrolls on the top and sides of the main
bar and hanger, can be proportioned and drawn by the eye,
altering and shifting them as the circumstances may dictate.
The sign itself hangs below the bar within a rectangle
1} inches square, the center of which is at £, 4} inches to the
right of the wall and 1} inches below the bar ¢4,  The rect-
angle containing the sign should be drawn in place and the
sign itself then sketched withinit. After the figure is inked,
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all of the guide lines should be
erased. The student should take
plenty of time and pains in draw-
ing this figure, as its style is not

- only useful for many devices and
designs, but the same design will
be used again in this course to
illustrate an advanced branch of
ornamental ironwork. Not only
are hanging signs of this character
used over doors and on posts to
indicate a public inn or other
announcement, but they are fre-
quently used on designs for menus
and other occasional cards as a
device on which to place the date,
or a title, or even the initial letter
of a sentence.

The next five figures on this
plate will be sketches of objects
in perspective, and, while it is not
the intention in any part of this
course to teach the theory of per-
spective drawing, there are a few
simple details concerning perspec-
tive representation that are not
only useful, but in some instances
of design positively necessary.
In the first place, the appearance
of a circle in perspective is always
clliptical, and when the student
draws an ellipse, either mechan-
ically or freehand, he represents
thereby the perspective view of a
circle. The student should prac-
tice frequently the drawing of
cllipses of different sizes, and par-
ticularly of different widths on
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the minor axis; for instance, he might start with a circle
3 inches in diameter and then draw an cllipse 3 in. X 2} in.
and another 3 in. X 2 in., thus decreasing the length of the
minor axis and maintaining the same length of major axis
until this diminishing circle reaches the limit in a straight
line. Having done this, he should draw inside of his circle
some polygon, as shown in Fig. 18 (@), either an octagon or
a hexagon, or even a triangle, and then project horizontally
across from the circle, through all the ellipses, lines mark-
ing the corners of the polygon where they intersect the cir-
cumference of the circle. Short straight lines, connecting
successively these points in the circumferences of the ellip-
ses, will give a perspective view of the polygon inscribed in
the circle, as shown at (), (¢), etc.

Fig. 5 of the drawing plate is a perspective view of a
cylinder and a cone, the former standing on its base and the
latter lying on its side. The top of the cylinder is an ellipse
2% in. X § in., and the bottom is a semiellipse of the same
size. The height of the cylinder is 21 inches, and straight
lines connecting the extreme outside points of the ellipse
and the semiellipse complete the drawing of the cylinder
and represent it as it would appear in perspective. - To draw
the perspective view of the cone, a straight line is drawn
from a point 1 inch below the right-hand end, the longi-
tudinal axis of the ellipse forming the top of the cylinder, to
a point § inch below and 7 inch to the left of the right-hand
end of the axis of the ellipse forming the bottom of the
cylinder. On this line an ellipse 2} inches long by % inch
wide is then drawn, similar to the ellipse forming the top of
the cylinder. From the center of this ellipse draw a line
2 inches long perpendicular to its major axis, and consider
this line as the axis of the cone. From the right-hand end
of this line draw two lines tangent to the curve of the last
ellipse, as shown, these lines forming the sides of the cone.
This will complete the view of the cylinder and cone in
perspective, and the portion of the cylinder that extends
behind the come, which is shown dotted in the drawing,
should then be erased.
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Fig. 6 represents an octagonal pyramid.  The base of the
pyramid shows an octagon in perspective, which is drawn
within an ellipse 21 inches high by # inch wide. Perpen-
dicular to the major axis of this ellipse a line is drawn
2 inches long, which is the axis of the pyramid, and from
the right-hand end of this line, straight lines are drawn con-
necting the corners of the octagon with the apex of the pyra-
mid, thus representing that figure in perspective.

Fig. 7 is a perspective view of an ordinary tumbler, which,
though slightly more complicated, and thereby demanding
greater carc in exccution, is no more difficult to draw than
either of the previous figures. The top of the tumbler is an
ellipse 23 inches long by # inch wide, and the bottom is one-
half of a regular 30-sided polygon drawn within an ellipse
2 inches long by 1 inch wide. The distance between the
major axcs of the two ellipses is 3 inches, and the sides of
the tumbler are drawn tangent to the extreme ends of the
curves.  Above the bottom of the tumbler 1} inches, a third
cllipse is drawn lightly, to indicate the point where the
fluting starts. Within the two lower ellipses two semi-
polygons are drawn in perspective, each with fifteen sides.
These semipolygons should first be laid out in a semicircle
above and below the major axes of the two lower ellipses, as
shown in Fig. 19, and the points of intersection of their sides
with the semicirele projected to the ellipses of the tumbler,
in order to locate the points to draw the polygon in per-
spective. It will be observed that this figure is simply a
combination of the essential points of the two previous
problems.

Fig. 8 is a vase, the outline of which is precisely the same
as Tig. 21 of the previous plate, except that this view repre-
sents the vase in perspective, while the one on the previous
plate was simply its outline in clevation. Where straight
horizontal lines mark the details of the previous sketch,
ellipses now show those parts in perspective. The ellipse
forming the top of the vase is a very thin one, and the
student should exercise care to insure the evenness of its
curve.  Draw all the parts lightly in pencil; make the curves
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as perfect as possible, in order that the inking process may
be carried out neatly and without any irregular breaks.

The last figure on this plate (Fig. 9) is another vase with
which is combined the border drawn in Fig. 8 of the pre-
vious plate. The height of the vase from the center of the
ellipse a forming its top to the center of the ellipse 4 form-
ing its base, is 4 inches, and the longitudinal axes of these
two ellipses are 13 inches and 1§ inches, respectively. The
length of the ncck from the center of the ellipse @ to the
center of the ellipse ¢ is 1 inch, and
from a to the bottom of the bulb &
is 3% inches. The diameter of the
smallest part of the neck is } inch,
and the lines gradually curve out
toward ¢, where the diameter is
%4 inch. The border around the
thickest part of the vase (which is
21 inches in diameter) is § inch
wide, and the line that forms the
axis of the upper ellipse of this
border, is 1% inches below a. It
will be necessary to divide the band
within which the border is drawn
into 4 cqual parts, horizontally, as
the straight band was divided in
Fig. 13 of the previous plate. Then
above the vase a semicircle must be drawn and divided into
24 equal parts, as shown for the tumbler in Fig. 19. Ver-
tical lines drawn from the semicircle across the border band
will locate points for the vertical lines in the fret border,
and the horizontal lines may then be drawn, connecting
them as was done with Fig. 8 of the previous plate; but the
horizontal lines in this case will cach be part of an ellipse
parallel to the top and bottom elliptical lines forming the
band around the vase. The vertical lines of the border will
curve slightly as they approach the sides of the vase until
the extreme outside lines on the right and left, will be
practically parallel to the outline of the vase at those points.

FiG. 19.
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11. All the figures on this plate should be practiced on
other gheets of paper until the student is satisfied that he
can draw cach of them evenly and neatly on his drawing
plate.  The oftener he practices the figures in this prelimi-
nary work, the casier he will find the subsequent problems,
A few extra hours of labor expended in this part of the
course will save much time toward the end. When the
plate is completed in pencil, the student will draw the border
line with his ruling pen and T square, as shown, print in
the title in [letters 5 inch high, and ink in all the figures
frechand.  The construction lines may then all be erased,
leaving nothing but the full lines of the drawings. The
name, date, and class letter and number can then be neatly
printed in their customary places.

DRAWING PLATE, TITLE: NATURAL LEAVES.,

122, It is assumed that by this time the student is thor-
oughly familiar with the use of his drawing instruments,
both mechanical and frechand, and in the following plates
he will not be called upon to ink in his drawings with the
frechand pen except in special cases.  He should keep prac-
ticing the making of frechand sketches with the pen, how-
ever, in order that he may not lose the dexterity he has
already acquired. :

This plate consists of 12 figures, each representing some
form of a natural leaf, and is intended not only to familiarize
the student with the characteristics of cach kind of leaf
represented, but also to accustom him to the study of the
botanical and geometrical details of all vegetable forms used
in design. - Nearly all leaves and flowers are governed in
outline by some geometrical figure, and by varving this ont-
line slightly, various leaf forms are made different, while
the leaves are at the same time governed by the same geo-
metrical figure.  Draw a horizontal line through the plate
A inches beloav the upper border line, and divide the space

Tyert v ' t]
I

wivween this hme and the border line into six rectangles;
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the ones containing Figs. 1, 2, and 8 will measure 2% inches
in width each, and the ones containing Figs. 4 and 5 will
measure 2} inches and 2% inches, respectively.

Fig. 1 is the leaf of the nasturtium, the governing outline
of which is a circle, and the student should first draw lightly
a circle about 2} inches in diameter, the exact dimensions
being of no great importance. It will be observed that
there are seven sides or lobes to the leaf, the lower one of
which is the largest, and the others unequal. These lobes
are expressed by making slight notches in the circumference

of the circle and then rounding them off into the main curve.
The stem joins the leaf not on the edge but at a point about
one-third the way up, and from it radiate seven veins, each
toward one of the notches in the circumference of the leaf.
It will now be observed that two of these veins form an
almost straight line across the lower portion of the leaf,
above which three of the veins radiate at almost equal angles.
These are geometrical characteristics of the nasturtinm leaf,
and if followed out will enable the student at all times to
present a fair portrayal of this class of vegetation. When
used for embroidery work and other classes of design wherein
a softness of outline is more consistent with the character of
the material, the leaf may be expressed more freely, as
shown in Iig. 20. In drawing this and the subscequent
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figures on this plate, it is not desired that the student shall
actually copy the drawing plate. His work will not be
judged according to his accuracy compared with the copy,
but according to the clearness with which he represents the
object portrayed. Tt would be better for him, if possible, to
procure a nasturtium leaf from the plant and make a draw-
ing of that, using the characteristics in this description as a
guide in the procedure.  As said in the early part of this
Paper, *A drawing is the expression of an idea by means
of u picture,” and the student’s work on these plant-forms
will be judged by the clearness with which he expresses
his idea rather than by the accuracy with which he copies
the figure.

The second figure on this plate is a ieaf of the pond lily,
also based on the principle of the circle, but with an even
circumference that is deeply indented at the bottom. At
the point of indentation a long stem joins the leaf, from
which thin veins radiate toward the circumference. The
Iength of the stem is a matter of little importance, as in
nature it is governed by the depth of the water in which the
lily is growing. The leaf in size may be the same or slightly
larger than the nasturtium leaf, and the stem may be curled
as shown on the drawing, or, if the student works from the
actual iy leaf, instcad of this copy, the stem may be drawn
as he sces it in his original,

The leaves shown in Figs. 3 and 4 are characteristic of a
number of plants, and vary in size with each plant. Their
governing outline is practically an ellipse, as shown by the
dotted lines. The student will draw for them two ellipses
about 3 inches in length by 2 inches in width, as shown by
the dotted lines, and then draw one side of Fig. 3, corre-
sponding closely to the cireumference of the cllipse. The
other side diverges from the ¢llipse as shown, the leaf being
pointed at its upper end and slightly indented at the bottom.
A long vein extends from the stem of the leaf, which joins
it at the bottom indentation, almost to the point at the top,
and the side veins branch to the right and left.  After the
dranving is completed, the construction lines may be crased,



§2 FREEHAND DRAWING. 35

The drawing of Fig. 4 is precisely the same as Fig. 3,
except the edges of the leaf are serrated or notched, as shown,
and there is no indentation at the bottom, the leaf ending in
a point at that end also, but more abruptly than at the top.
This is the style of leaf characteristic of the rose and of the
elm tree, though on the former plant it forms one of a group
of leaflets, and is seldom more than half this size.

The spray of leaves in Fig. 5 is from the maple tree, and
their governing outline is a pentagon, not a regular pentagon
with equal sides, but one whose base is considerably longer
than the other four sides. The indentations in the top lobe
are more marked than those in the side lobe, and vary in
different leaves. In fact, no two leaves are ever exactly
alike, though the characteristics are always the same, and
there should be no difficulty in portraying a maple leaf so
that it is unmistakable for this class of vegetation. The
lower lobes of the leaf are some-
times rounded, and in the younger
leaves the indentations are much
less marked than in the mature
ones. In drawing the spray shown
in Fig.'5, draw the large leaf first,
and fit the smaller ones in under it,
as shown, not necessarily following
this exact arrangement, but placed
in such a manuer that they will
show the characteristics of the leaf.
Maple leaves are easily obtained in
nearly all communities, and the student should certainly
draw this figure from nature, if possible. The maple
leaf can be characteristically and conventionally designed
within the sides of a regular pentagon, however, as shown
in Fig. 21.

Fig. 6 is a cluster of one class of horse-chestnut leaves, the
govermng outline of which is practically a hexagon. Each
leaf is complete in itself, but as they always grow in a cluster
at the end of a stem, with almost invariably the same num-
ber in a bunch, it is proper that they should be so represented,

FiG. 21,
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especially in design, as this is one of the geometrical
characteristics of their botany. The true horse-chestnut
leaf has invariably seven leaves in a cluster, arranged in the
same manner as this example, but there is another variety
of the same tree that has either five or seven in a cluster.
To draw Fig. 6, first construct a general outline of the group
as explained in Fig. 1, and then draw in the individual
leaflets.  The general outline will be somewhat the shape of
a hexagon, with the outside points of the leaves and extrem-
ity of the stem in each of its angles. In drawing the leaves,
observe that they are larger at their outer ends than toward
the stem; that the notches in their edges extend into the
leaf toward the stem, and arc not sharp, straight lines, but
curved in the same direction as the veins of the leaf. The
last point at the extreme end of the leaf is considerably
longer than the others, and tends to give a spear-like termi-
nation. The peculiar form of the leaves permits them to
cluster nicely in a bunch, as shown, and enables them to be
conventionalized and easily used in certain forms of geo-
metrieal designs.

These six figures, constituting the upper half of the plate,
will serve to familiarize the student as far as is necessary
with the geometrical and botanical characteristics of these
particular forms. He should make it a point, however, to
study other forms, and broaden his knowledge as much as
possible in the observation of nature. He should frequently
draw the leaves of different plants, and if his drawing does
not convey a satisfactory idea of the leaf itself, he should
analyze his drawing carefully, and also the natural leaf, and
learn wherein he has altered or omitted some detail that
stamps the character of the original. These leaves have
been drawn singly because they are usually seen singly on
the trees, or on the ground under the trees, with the excep-
tion of the horse-chestnut leaf; they are seldom associated
in the mind as clusters. In the next six figures, however, a
class of leaves is considered that are associated with the vine
or plant on which they grow, and their characteristics must
be considered, not singly, but together with the plant and
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surrounding details. Figs. 1 to 6 represent, also, a develop-
ment in botanical evolution, the theory being that the funda-
mental leaf form was circular, as in Fig. 2. The notches in
the outline of Fig. 1 are indicative of a lack of nourishment
being conveyed to the margin of the leaf at certain points,
thereby retarding its growth; the serrations in the edges of
Fig. 4 are caused by a similar lack of circulation of sap, until
finally we come to Fig. 5, where the serrations are so
developed as to make lobes on the edges of the leaf, and
in Fig. 6 to cause the leaves to grow in clusters at the end
of one stem, instead of a single leaf. The different forms
of the edges of leaves so developed are due to the system of
veining. A study in comparison of different forms of leaves
will soon place the student in a position to judge and ree-
ognize the proper veining of a great many leaves, according
to the indentation of their edges. The nasturtium leaf is
indented regularly at the end of each vein, and the veins are
regular and straight. In the maple leaf the indentations
are very irregular, because the veining of the leaf is irregu-
lar and forms a network throughout the whole tissue. In
the horse-chestnut leaf the general veining is regular in each
individual cluster, thereby causing an even subdivision into
a uniform set of individual lcaflets, while the edges of each
leaflet are serrated, owing to a slight irregularity in their
individual veining.

Fig. 7 is a spray of the vine and leaves of the convolvulus,
which is of the class of vine to which the morning glory
belongs, and the student will not attempt to draw the same
until he has, on a separate picce of paper, frequently prac-
ticed the drawing of the individual leaves of the plant. The
number of leaves on the stem will depend on the object from
which he draws. If he can sccure a slip of the vine itself,
he will draw it as he sees it, locating the leaves as he sees
them, and not in any way attempting to copy his drawing
plate, but referring to same for the expression of the stronger
characteristics of the growth. If he cannot secure a slip
of the plant, he will have to make his drawing from the
plate. The leaves of this example are triangular, slightly
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indented at the bottom, and manifest a strong inclination
to curl up slightly at the edges. They are a soft leaf,
and rarcly lie stiff and flat, like the maple. In drawing
them, the student will observe the char-
acter of the veining, the arrangement
on each side of the main stem, noting
that they branch alternately, and that
no two of them start from the same
point. The leaf that is turned over,
showing its under side, indicates the
method and manner of the stem join-
ing the surface, and in making the
drawing the student has but to bear
in mind that the governing prin-
ciple is an isosceles triangle, as shown in Fig. 22, and
the arrangement on the stem is an alternation on oppo-
site sides.

Fig. 8 is a spray of ivy leaves, each of which may be drawn
within a pentagon, as shown in Fig. 23, in the same manner
as was described for the maple leaf. The edges of the ivy
leaf are not serrated, and the sides of each lobe are distinctly
curved. Each leaf has five lobes; the stems join them in a
stiff, angular way at the lower indentation, and are heavy in
proportion to the size of the leaf. The leaves do not show
the wavy outline of the morning
glory, for they are naturally stiff
and somewhat clumsy. The stem
from which the leaves branch is
of a woody texture, and is much
stiffer and harder than the stem
of the morning glory; therefore,
it does not grow in a wavy line,
and care should be taken that,
though the ivy is a vine and mani-
fests as strong an inclination to
climb as does the morning glory,

Fi1G. 22,

FI1G. 23.

it does soin a stiffer and more regular manner—a charac-
teristic that should always be expressed when it is used in
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design. The student will draw Fig. 8 as shown, or from
the natural leaves, if such are obtainable.

Fig. 9 shows the long stem of the lily. There are several
classes of lilies that manifest different characteristics in
some of their details. This view shows the principle on
which the leaves branch from the stiff stem, their tend-
ency being to grow upwards toward the flowers, which
bloom at the top. Each individual leaf is a plain straight
blade, sometimes with a strongly marked central vein, and
at other times with a number of veins running through it.
Its lower end wraps itself partly around the stem, and in
some classes, such as the tiger lily, the flowers blossom at
the juncture of the leaf and the stem, and after the flowers
have blossomed, a round seed marks the place where they
stood on the stem.

Fig. 10 is a branch of the olive tree—a very difficult speci-
men to get from which to draw from nature, but an impor-
tant leaf in design, as it has always been held as the emblem
of peace. The leaf of the olive is long and narrow, very
slightly widened at its upper end, somewhat after the gen-
eral shape of the chestnut, but softer and not so conspicu-
ously unequal. The fruit grows on branches under the
leaves, with six or cight olives on cach branch. In drawing
this little spray, it is simply necessary to indicate the main
branch about as shown on the plate, and draw the two leaves
that terminate at its upper end. The next two leaves below
these grow out of opposite sides of the main stem, from
the same point in height. They are not directly over the
ones below or under the ones above, but take a position
half way around the stem from these, so that if the stem
were so held that any two of its leaves pointed toward
the north and south, the pair next above and below them
would point toward the east and west. This is a char-
acteristic that should always be borne in mind in represent-
ing the plant.

Fig. 11is a branch of laurel introduced. here with the olive
on account of its symbolism, the laurel wreath being an
emblem of victory. The shape of the laurel leaf is not
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widely ditferent from the olive, but it is much larger, being
3 inches or more in length, while the olive is seldom more
than 1! inches or 2 inches. The leaves of the laurel grow
all around the stem, branching alternately from opposite
sides, and the edges, though not serrated like the rose leaf,
arc indented by a series of rounded notches at the end of
cach vein.  The flowers ot the laurel blossom in the angle
between the leaf and the stem.

The last figure on this plate (Fig. 12) shows two kinds of
the palm—a plant emblematic of royalty. The palm leaf is
used largely by the Egyptians in many of their designs, and
from it were made several devices and utensils important in
the ceremonies and customs of the complicated formalities
of the ancient Egyvptian society. In drawing the palm as
shown on the plate, the student will observe that in one
example of it the leaf radiates from the end of the stem, and
he must bear in mind that though the edge is ragged and
broken up into a number of string-like terminations, its nat-
ural unbroken form is practically circular, and that the deli-
cacy of the tissue composing the leaves causes them to be
shredded on the edges when blown together in high winds
or handled roughly when taken from the tree. This variety
is known as the fan palm. The other form of palm, called
the feather palm, is similar in texture of leaf to the first,
but its veins radiate from a line instead of from a point; this
difference of radiation will recall to the student Figs. 18, 19,
and 20 of his first freehand drawing plate.

The student will complete this plate and draw the border
line, but ink in none of the figures. It is desired that he
should become accustomed to drawing rapidly and readily
with the pencil and expressing himself with as few lines as
possible.  He must bear in mind that he is not to be a copy-
ist, that no two leaves in nature are alike, and, therefore, it
is unnecessary that he should portray any of the leaves on
this drawing plate exactly like the cxample we send him.
However, he must remember that in cach case he is solving
a problem; he is endeavoring to express by means of a pic-
ture the idea of a certain form of leaf, and that failure to
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express all the characteristics of that particular leaf makes
the solution of this problem incorrect. The title may be put
on the top of the plate, as shown, and the name, date, and
class letter and number printed below the margin line as
heretofore.

DRAWING PLATE, TITLE: FLOWERS AND CON-
VENTIONALIZED LEAVES.

13. On this drawing plate the student is given a few
examples of familiar flowers, and the same remarks concern-
ing the method of drawing them applies here as with the
previous plate. Original flowers are to be preferred rather
- than printed copies, and whenever such are obtainable, the

student should avail himself of the opportunity to draw
them.

In Fig. 1 is shown the morning glory, its bud, and the
method of its branching from the vine. The flower itself is
trumpet-shaped, the upper end being practically circular,
which makes it elliptical when shown in perspective, as it is
here. The sides of the tube forming the lower part of the
flower are curved slightly, and gradually approach a straight
line toward the stem. Observe that where they join, the
little leaves around the bottom of the tube have pointed ends
and form a cup called the calyr, in which the trumpet-like
flower sets. Observe that the bud of the flower is twisted,
producing a screw-like effect, as shown to the right of the
open blossom.

Before drawing this plate, divide the paper lengthwise
through the center, 6§ inches above the lower border line,
and above this center line construct five rectangles 3} inches

.in width and 5 inches high, with the center line as their
common base. Proceed to draw Fig. 1 in the first rect-
angle by constructing an ellipsc about 3 inches above
the center line of the plate and about 2} inches in length
on its major axis, and } inch or a little more on its minor
axis. Within this ellipse, describe the slightly scalloped
edge of the upper portion of the blossom. Draw the lines
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blossom, and then draw the stem. The main stem of the
vine runs from the lower right-hand to the upper left-hand
corner, and by noting where it crosses the upper edge of the
blossom, its position on the plate can be determined with
sufficient accuracy. The leaves and bud may then be drawn
in their relative positions.

If the flower is drawn from nature, as heretofore sug-
gested, the student need not follow closely these direc-
tions, exeept so far as they apply to inserting each problem
in its proper rectangle.

Fig. 2 shows two flowers somewhat alike in their general
formation but possessing characteristics that stamp them so
forcibly that it is impossible to mistake one for the other;
these are the phlox and the carnation. Both flowers possess
five petals radiating from the center. The petals are larger
at their outer ends and taper almost to a point where they
come together. They enter the top of an almost straight
tube that is held at the bottom by the little green calyx,
where it joins them to the stem. This tube, however, is
larger in the carnation than in the phlox, and the carnation
itself is a larger flower than the phlox. The edges of the
petals of the carnation are toothed very sharply and very
plainly, while the ‘edges of the phlox are round. The out-
line of the ends of the flowers are practically governed by a
pentagon, and in drawing them the student should be care-
ful to emphasize the characteristics of each, the strongest
distinctive characteristics being the round petal of the phlox
and the toothed petal of the carnation.

In making the final drawing of these flowers on the plate,
the student will locate the first carnation of the bunch in the
upper left-hand corner of the sccond square, as shown. He
will then draw it so that its stem will pass out of the square
near the lower right-hand corner, and then successively draw
the other two blossoms in place, to the right and left of the
first one.  The ountline governing the ends of these blossoms
is practically clliptical, although the edges of the petals vary
wore in the carnation than they did in the morning glory.
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In drawing the phlox, observe that the petals of the flower
form a part of the tube that connects the flower with the stem,
thusdiffering from the carnation, where the petals grow out of
the tube. The outlining of the petals is practically the same,
though on a smaller scale,and the governing outline of the top
of the flower is an ellipse, as in the previous cases. Observe
here that the blossoms of the phlox are all on one stem, while
with the carnation each separate stem carries a flower.

The exact arrangement of these flowers on the plate is not
of importance as long as they are within the second square.

In Fig. 3 is shown a couple of sprays of a little flower
known as the harebell. The flowers themselves are cup-
shaped and hang from fine thread-like stems that grow alter-
nately on opposite sides of the main stem. It has no large
leaf like most flowers, but a series of little spur-like projec-
tions along the stem, as shown. The edges of the flower
are indented by fine notches that curve in from the top, and
the spaces between these indentations rise to little sharp
points, giving the flower a very pretty and strongly charac-
terized marking. The bud, as shown at the top of one of the
sprays, is formed by the ends of the flowers closing over and
folding themselves within, and does not twist around like the
buds of the morning glory. In drawing the figure, try to
keep the flowers in a graceful position; also prevent any
appearance of stiffness or forced regularity, and especially be
careful to draw them with a light delicate touch, avoiding a
crude hard line, as one of the strongest characteristics of the
flower is its delicacy, and this would be destroyed by too
harsh a rendering of the pencil.

Fig. 4 shows the ordinary dogrose, the flower possessing
five petals, which radiate from the center and are slightly
curled up on their outer edges. Where they join, a series of
fine hair-like filaments (botanically known as pistils) mark the
center. The leaflets grow on opposite sides of a thin stem,
usually three on each side and one on the end, and the edges
of the leaves are sharply serrated, as explained on the previous
plate. The thorn is clharacteristic of all kinds of roses, and
should always be expressed as a characteristic of the plant.
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Fig. 5 is the common ficld daisy —a flower casily obtainable
during the month of June, and a very interesting subject for
various classes of design. It grows at the end of a long
stem, at the lower part of which the ragged leaves branch
and spread on the ground.  The flower itself varies in size
from 1 inch to 1} inches in diameter, is practically eireular
in outline, and consists of a number of white petals that
branch from a central disk or sun in the eenter, about one-
fourth the diameter of the whole flower.  The petals vary
in number, and Dbranch out thickly on all sides, forming a
solid white disk.  The side view of the daisy shown on this
plate illustrates the tendency of the leaves to grow upwards
slightly, and also shows the thickness of the sun or center
piece below the petals of the flower. In drawing the daisy, it
is well to sketeh in the outline as a circle, and to draw the sun
as a circle, and then, one at a time, indieate the petals or
rays that branch around the edge. The petals are rather
wider at their outer end than in the middle, and taper almost
to a point where they sprout from the flower; two deep
notches in the end cause three tecth ta be characteristic of
their outer extremities. ,

Now, besides drawing these five examples of wild flowers
as shown on this plate, the student should take every oppor-
tunity to study the flowers
themselves, and after he has
drawn the details of each flower
as he seces it in Dblossom, it
should be taken apart and
analyzed. For example, we
take the wild rose and pull it
apart, and make an individual
drawing of one of the petals,
or of all of them, as shown in
Fig. 24.  Every detail of every
part of the plant should be simi-
larly drawn, in order that we may become familiar with the
characteristies of the plant as separate from the plant itself.
The Icaves in their arrangement on the stem should be made
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the subject of another drawing, and this drawing of the
details of the flower preserved as a guide to be used when the
flower itself is expressed in a conventionalized design. The
practice of thus drawing the details of a flower, or other veg-
ctable form, is called plant analysis, and is the only way by
which the strongest characteristics of every individual plant
can be properly studied.

In drawing the figures on the upper half of this plate
always outline the grouping first, as explained heretofore.
Then draw the individual outline governing the extremities
of the flowers, etc., and finally fill in and develop the detail.

The lower part of this plate contains four figures, and
requires that the plate, below the center line, should be sub-
divided as follows: The center line of IFig. 6 is 2§ inches to
the right of the border line, and its top is tangent to the
horizontal center line of the plate. The centerline of Fig. 8
is 8% inches to the right of the border line, and the rect-
angle containing Fig. 8 is 3 inches wide by 6 inches high.
Fig. 7is then fitted in between this rectangle and Fig. 6.
The wall on which the bracket in Fig. 9 hangs is about } inch
to the right of Fig. 8. By locating these points on the plate
the student will have no trouble in drawing his figures in
the proper places.

With Fig. 6 of this plate we take up the first part of the
subject of conventionalized forms. It is scldom that a plant
or other form from nature can be used in a design with
reason without reducing it to a plain practical form that is
conventional or symbolic more than pictorial. Fig. 6 is a
conventionalized form of the acanthus leaf, and as we draw
it we will endeavor to get a better idea of the meaning of
the word conventional. In the first place, the outline of this
figure is based on the ellipse, and the student’s first move
will be to construet in the corner rectangle of his drawing
plate a semiellipse 4} inches high and 4 inches wide.
Within this he will draw the main outline of the lobes of the
leaf, as shown in Fig. 23, obscrving that these lobes are
farther apart as he approaches the top of the leaf, or, m
other words, are closer together at the wider portions of the
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leaf. There is a central lobe and three smaller ones on each
«ide. The top lines of the side lobes are curved, but are
nearly horizontal in position, and the side lines of the lobe
are inclined slightly toward the center of the leaf. The
middle vein is a straight line on the major axis of the ellipse,
and the side veins enrve from the points of the lobe to the
bottom line, as shown, and approach the central vein as they
reach the bottom; in other words, if all the veins of the leaf
were continued downwards, they would eventually meet in
a point like the lines radiating from a point in Fig. 18 of
Drawing Plate, title, Linear Elements. The acanthus leaf
is now drawn by serrating
the edges of these lobes,
foilowing the drawing plate
as closely as possible. The
inner angles of the lobe are
then carried into the leaf
in the form of loops, the
vertical lines usually being
the ones that govern the
direction of the loop. The
leaf lobes are then drawn
as though lapping over one
another slightly, and extra
i lines are drawn indicating
the sides of the pipes or
tubes that are naturally
formed in the leaf where these loops exist. This can
be more readily understood by referring to Fig. 39, where
the surface of the conventionalized leaf is shown as it usually
appears when carved in stone or wood or modeled in clay or
plaster. 1t will be seen that the sides of the leaf on this
plate are symmetrical, that the leaf is perfectly flat in the
drawing, and no attempt is made to shade it. The exist-
ence of the last line drawn from the loops down is indicative
of the raised surface of the pipes on the leaf. This is the
expression of an idea by means of a picture. It is not a
picture of the acanthus leaf as it appears in nature, but a

F16. 25.
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picture of the characteristics of the leaf—characteristics that
arc themselves emphasized beyond the mere drawing of the
leaf itself, and it is the emphasis of these characteristics that
distinguish in the drawing of a leaf or flower the naturalistic
and the conventional rendering. Flowers and leaves may
be rendered naturalistically if they are painted on canvas or
printed on paper, but if woven in cloth or carpet, or used as
a part of a wall-paper design, or burned in leather, the
details of the process by which they are thus reproduced
will not permit of an accurate portrayal of them naturalis-
tically. They are therefore conventionalized, and lines indi-
cating their strongest characteristics are woven, printed, or
carved to stamp the leaf for what it is. In drawing this
figure, complete both sides. The example on the drawing
plate was left unfinished on the right side in order to show
the relation of the semiellipse.

Fig. 7 is a side view of the conventionalized acanthus as it
is sometimes used in connection with scrollwork on brackets.
The S-like outline of the leaf is first drawn about 4} inches
high; the lower curve is then drawn to measure 2} inches
across, and the upper curve about } inch across. The lobes are
then outlined exactly in the same manner as the previous case,
and the indentations drawn within these outlines, as before.
The veins running from the center of the lobes are then
drawn, following the contour of the lobe itself, and finally
becoming tangent to the main curve at the outside of the
leaf. After the leaf has been drawn, the guide lines, which
are shown dotted on the original drawing plate, may be
crased by the student, and the drawing of the leaf itself
completed.

In Fig. 8 is shown a panel in which is drawn a conven-
tionalized design based on the growth of the ivy, and which
is, with slight alterations, a suitable design for carved wood
or burnt-leather work, or even for embroidery. The details
are not as conventionally rendered as would be necessary for
certain woven work, such as damask linen, or silk, but the
two sides of the design are precisely alike, and the details
all geometrically arranged so as to reduce the whole to a



48 FREEHAND DRAWING. §2

mathematical principle.  In drawing the panel, make its
dimensions 3 inches wide by 6 inches high, and divide it
into cight equal rectangles cach 1} inches square, as shown in
Fig. 26.  Within these rectangles then draw a number of
pentagons, more or less irreguiar, according to the outlines
of the various leaves, and gen-
erally indicate the lines of the
main stem of the vine where
it crosses the dividing lines of
the squares. Notice that the
center of the main stem crosses
the center line of the panel aé
about one-fourth of a square
above the bottom, and it curves
so as to cross the horizontal
line ¢ a little less than one-
half a square cach side of the
center line.  The two stems
then cross each other on the
center line one-third of a square
above the horizontal line ¢4,
and they cross the horizontal
linc ¢ f about one-half a square
to the right and left of the cen-
terline. These stems then cross
the line g/ about one-third of a
square cach side of the center line a b, and cross each
other on the line aé one-fourth of a square below the
horizontal line g /.

These measurements are not absolute and should be
judged by the student entirely by the eye. A principle to
be observed is that the arrangement of the panel is based on
the same rules concerning foliated ornament that were given
in connection with the Drawing Plate, title, Linear Elements,
under Art. 9. The strongest growth should be at the bot-
tom, the arrangement of the leaves and area covered by
them should diminish toward the top. and though it is not
the nature of the ivy that its leaves should grow tangentially

116G, 26,
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from the stem, the stems should be so arranged that they
appear to grow gracefully and rationally, one out of the
other, without abruptness or severity. ‘The main stem,
however, should be stiff, rigid, and geometrical, as explained
in the instructions for drawing the ivy leaf on the previous
plate, as this stem is stiff and woody in its natural growth.
Within the pentagons that have been previously drawn to
indicate the locations of the leaves, carefully outline the five
lobes of the ivy leaf and connect them with a gracefully
curved stem with the main lines of the growth. Enclose
the whole design in a border line, as shown.

In using such a design as this for practical work, the
relative sizes of the stems and tendrils may be materially
altered. Certain materials and methods of handling will
permit a much more delicate trecatment than is here shown,
while other conditions will demand that all the lines be
bolder and that some of the details at the top of the panel
be suppressed entirely. For instance, if the design were to
be embroidered, the colors to be used would determine
largely the strength of the line of the stem, dark colors
always looking heavier than light ones. The curve and
arrangement of the fine tendrils at the top would also be
altered, as the tracing of these lines would be governed by
the possibilities of the handling of the thread employed.
If the design were to be carved in wood, the tendrils at the
top would probably be omitted entirely, and heavier forms
replace the smaller leaves. The nature of woodwork would
not permit so delicate a treatment at the top, and as the
omission of the tendrils would leave a blank space that
would look unfinished, the leaves themselves should be
enlarged to satisfy the fecling that the proper area at the
top had been covered. In the smaller’ stems, throughout
the body of the panel, the design would probably require
strengthening, that it might be better expressed in wood,
and their increase would require a gencral increase in the
thickness of the main stem throughout, in order that the pro-
portions of one to another might remain the same. After
the student has carefully outlined these details he should
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strengthen up the general lines of his drawing, clean off his
guide lines, and then finish the figure in pencil.

Fig. 9 is a bracket and hanging sign, similar in every
respect concerning its general outline to the bracket and
sign drawn by the student on Drawing Plate, title, Sur-
faces and Solids.  The student will draw the outline of this
bracket and sign precisely as before, but where the lines of
ironwork split and branch into separate scrolls, he will cover
the joint with a drawing of a conventionalized leaf, the
details of which he has just studied. The length, size, and
proportions of the different parts of the leaf he must judge
by his eye, observing tnat the outline of the leaf follows

closely the outline of the ironwork that it covers, and observ-
ing, also, as he draws it, that he is converting a plain strap-
iron bracket into an ornamental device, requiring in its
execution the greatest skill in the ironworkers’ art. Itis
also well for him to know that in the execution of a design
of this character for an ironwork bracket that might be
used either as a sign hanger, or as a design for a chandelier
or gas bracket, he has to exercise the same judgment in the
formation of the leaf as was necessary when he made his
drawing of the cartouch on his second freehand drawing
plate.  The lcaf itself must be cut out of plain sheet iron
by the ironworker, and hammered into the shape expressed
by the designer on his drawing. It is well, then, for the
student to study what the developed shape of this leaf would
be if it were flattened out.  He will probably then find by
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experiment that the leaf can be improved in design by
varying some of its dimensions. Referring to Fig. 27, we
see a piece of iron scroll projecting
from a hammered ornamental iron
leaf, while in Fig. 28 a developed
form of this leaf is shown in out-
line before it is hammered into this
shape. It is a simple matter, and a
very instructive practice, for the
student to experiment in drawing
and making these devices of paper
or thin metal, as was suggested

previously in the drawing of the
cartouch. Very thin brass or cop-
per is an excellent material to prac-
tice with. It may be readily cut to
any desired shape with ordinary

scissors, and bent and creased with
the fingers to bring it up to the
finished shape, and the student that
can both draw and model his designs
will be in better shape to execute
satisfactory compositions than the
one that is simply satisfied to express
his ideas on paper.

The student will finish drawing
the bracket as shown on the draw-
ing plate, and, after drawing the border and inserting in the
title at the top, will letter his name, date. and class letter
and number below the border line as heretofore. The fig-
ures on this plate will remain in pencil.

FiG. 28,

DRAWING PLATE, TITLE: BRUSH WORK.

14. As expressed in the first part of this course, design
in its most elementary state consists of an arrangement of
lines, these lines forming the boundaries of several shapes
or definite forms; they may be straight or broken, heavy or
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fine, firm or delicate. This variation of the quality of each
line, combined with the possibilities of variation in arrange-
ment, renders it possible, as already explained, to give a
great variety of expression to a design that consists of lines
only. Certain classes of work depend entirely on this line
arrangement for their value as artistic productions. In
dress goods, a great variety of plaids, though influenced by
the combination and comparison of their colors, are depend-
ent more largely for their beauty on the arrangement,
weight, firmness, and delicacy of the lines of color that con-
stitute their design. In leaded and stained glasswork the
necessity of uniting the multitude of pieces with strips of
H-shaped lead, compels the design to assume in its composi-
tion a number of irregular black lines that the skill of the
designer arranges to form a part of his composition and
therefore renders inconspicuous.  The design of a window
may consist of delicate figures and foliage, or it may be
simply a heraldic or symbolic device, but the lines of the
lead work must each be considered as a part of the compo-
sition; otherwise they will interfere with the repose of the
whole and render it inartistic and unsatisfactory. In order
to produce lines expressive of beauty, the hands must be
well trained to execute the ideas of the mind, and the mind
well trained in matters of art and composition. It is for the
former of these requirements that the student has been
drilled on these simple exercises of freehand drawing, but
the latter can be acquired by him only through a persistent
stndy and analysis of the works of art through all ages.

In the drawing of lines with a pen or pencil there are
limits to the weight, strength, and firmness that can be
expressed, but with the brush there arce no such limitations,
and by varying the sizc of the instrument, and the shade of
the ink, or other medium used, there is no extreme that may
not be reached in the matter of boldness, power, and nobility
of expression in any design, whether it is composed of indi-
vidual lines or of shaded surfaces. In drawing lines with a
brush there are many kinds of instrnments that will produce
the required results, but the Japanese painting brush, shown



§2 .FREEHAND DRAWING. 53

in Fig. 29, is undoubtedly the simplest, after the student has
become accustomed to its management and the peculiar
method of holding it.* The brush is not held as is an
ordinary water-color paint brush, but is managed after the

Japanese method, and held as shown in Fig. 30, in order that
there may be perfect freedom of movement to the hand and
power to produce even results in all directions. To draw
simple lines with the brush, the student should practice
according to the following directions until he has acquired
such dexterity in its management that he feels confident of
properly executing the problems on the plate. If the student
finds he can do better with an ordi-
nary brush, there is no objection to
his using it.

In the general practice with brush
work the student should not use his
ink in full strength; in fact, it is a
great deal better that his wash draw- (&
ings should be cxecuted with a very
dilute ink producing a gray wash,
instead of a heavy black silhouette- L
like effect. For this purpose, Staf- ‘
ford’s <« Not Waterproof” or Hig-
gins' ““General Drawing” ink may
be diluted with four to eight times its bulk of water, and
used to produce a tint about the same as that shown on
the accompanying plates. A good way to do is to pour a

>

F1G. 30,

*If the Japanese brush is not used, the student may practice with
ordinary camel's-hair brushes, such as are used in general water-color
work. These are held in much the same manner as a pencil, but the
hand is not as free as with the Japanese brush. We, therefore, advise
the student just beginning to study brush work, to use the style of
brush illustrated in Fig. 29. All new brushes should be soaked in
water one hour before they are used the first time, and washed clean
and wiped after using.  After wiping the brush, it shonld be moistened
m the mouth and its hairs drawn to a point between the lips. It may
then be put away and allowed to dry.
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small quantity of ink (2 or 3 drops being usually sufficient)
in a small saucer and add thereto enough water to reduce it
to the desired color. This may be determined, after stirring
the brush in it thoroughly, by drawing a light wash of it
over a piece of paper and allowing it to dry. If the tint is
lighter than that on the drawing plate, or is very much
darker, then more ink or water must be added to change its
tint to the one required. A very little practice will enable
the student to judge the amount of dilution necessary.
Drawing ink thus diluted is usually called ¢‘color "—a term
used in brush work, generally, to indicate that there is a
variation of tint rather than an even monotone.

It may also be pointed out that where a drawing is to be
executed in ink and afterwards washed in, in color, as in the
wash tint above described, that the outline of the figure
should be drawn in watcrproof drawing ink, and the wash
work done with dilute general ink. The reasons for this
should be apparent. If the outline is drawn in general
drawing ink, which is not waterproof, the wet color will
cause it to spread and become ragged on the edges and con-
taminate the tint and destroy the even effect of the outline.
Whereas, if the outline is drawn in the waterproof ink, and
then waterproof ink is diluted to use for the wash work, the
ingredients added to the ink to make it waterproof are
antagonistic to its dilution, and the wash of this ink is likely
to scttle in uneven spots and make an irregular and dirty-
looking drawing.

15. Whenever a considerable surface is to be washed over
with an even tint of color it is necessary that plenty of color
be first taken in the brush, and the upper left-hand corner,
or other convenient point of the subject, be lightly drawn in
with the point of the brush, and the color then spread evenly
and generously over the entire surface. The color can be
carricd to any extent by recharging the brush from time to
time and adding it to the surface that is not yet dry, or to
the bottom of the previously applied color, which should
always be allowed to remain in a slight pool while the brush
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is recharged. Should the color dry, or become nearly dry,
it will be impossible to apply a new tint over it of greater
extent, without showing a line where the first wash stopped.
In applying color in this manner, the student should incline
his board so that the color will low downwards, and can be
led in even advances by means of the brush; and each time
the brush is recharged with color it should be stirred around
in the saucer so as to evenly distribute the pigment, or col-
oring matter, through the fluid.

The student can readily learn the value of placing one
tint over another by drawing in pencil a rectangle 8 inches
square, and dividing it by means of vertical and horizontal
lines into sixty-four equal squares of 1 inch each. If he will
then tint evenly with a very pale shade of color the upper
left-hand square of the main rectangle and allow it to dry
thoroughly, and then with the same tint of color wash over
the two upper left-hand squares within the rectangle, and
allow these to dry, and so on repeatedly until he has covered
the entire area of 8 in. X 8 in., he will have in the upper left-
hand corner of the main rectangle sixty-four applications of
one tint, and in the lower right-hand corner, one applica-
tion. The gradual and almost imperceptible grading of one
square into another, from the palest shade to the- darkest,
will give him a valuable insight into the use of color for
expressing light and shade. In trying this experiment,
however, he must be sure that each successive wash dries
thoroughly before the next one is applied. As this will
take some time, it is well that he should not attempt to
execute the whole sixty-four squares at one sitting, but
paint a few at a time from day to day until the entire
work is completed. )

16. Pin a sheet of paper to the board as usual, and hold
the brush between the thumb and middle finger, as shown in
Fig. 30, steadying it with the forefinger. Dip the brush in
the ink and hold it perpendicularly over the paper; draw a
vertical straight line with a single movement or sweep of
the arm, keeping the hand free from the paper and an even
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pressure on the point of the brush; never permit the brush
to become inclined in any direction, and do not allow any
movement of the fingers to change the form or direction of
the line, all of which should be controlled entirely by the
movement of the arm. Do not draw the line as with a pen-
cil, according to instructions given on your first drawing
plate—draw it slowly and continuously, and never allow the
movement to become jerky.  Confine the entire attention to
the exectition of a single line, and pay no heed to any waver-
ing, or apparent irregularity, as these arc of no importance
whatever, and often add character to the work of a designer.
The main object sought should be the mamtenance of a
uniform width of line, by the keeping of a uniform pressure

on the brush throughout

} the entire length of the
stroke, thereby avoiding
such results as shown
at (@) in Fig. 31, which

(as

are due to a gradual
increase or decrease of
pressure as the stroke
progresses. At (&) is
shown a line that is of
unequal thickness, due
to varying pressures throughout the stroke. A line such as
shown at (¢) is not objectionable, although it is not perfectly
straight; it is of uniform weight, and expresses a direct
connection between two points, and is, therefore, satisfac-
tory for brush-work design. A ruled line like (&), however,
has no artistic valuc whatever, and shonld never be used in
any other than absolutely mechanical work. Draw these
lines repeatedly on separate picces of paper until you are
proficient in making them vertical and horizontal, and par-
allel to one another.,

(b (c) (d)
FiG. 31,

Now repcat the first six figures executed on Drawing
Plate, title, Linear Elements, carrying them out accord-
ing to the rules for brush drawing instead of the rules for
pen drawing.  Make the lines about I inch in breadth and
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about 6 inches long, and exccute them in one even stroke.
After acquiring proficiency in this work of rendering a single
even line, the student may attempt the expression of a con-
ventional form by a single stroke of the brush., In
doing this, the student charges his brush thoroughly
with color, laying the point lightly on the paper, and
drawing the brush toward him with an even straight
stroke, gradually inereasing in pressure, until at the
center of the stroke he is utilizing the full width of
the brush; and then decreasing the pressure until
the end terminates in the point, thus producing a

leaf-like form such as is shown in IFig. 32.  Repeat

G, 3.

this practice, making the forms vertical, horizontal,
and inclined; then attempt the drawing of the form shown
in Fig. 33 (). The only difference between this and the

(@) )
Fi1G. 33.

previous figure is that its end is round instead
of pointed, and the point of greatest breadth
is nearer the upper end than the middle of
the stroke. The regulation of this is by brush
pressure entirely, but in starting a stroke of
this kind it is necessary to draw with the
point of the brush a short curve, such as
shown in Iig. 33 (0), and while this curve
is still wet, the end of the Dbrush is pressed
down beneath it until the hairs spread suf-

ficiently to include it in the general stroke that follows.
This form may also be drawn in the same manner as
that shown in Fig. 32, the stroke being:

carried only half way and the lower edge ﬁ
being finished with a small curve. This

will produce a form like TFig. 33, but

upside down,

Having drawn these two /‘
forms repeatedly until the student can ’
) a
produce them so uniformly that scveral .
- FrG. 34,

of them side by side appear to be almost

cxactly alike, he may attempt to draw the same figures
curved instead of straight, following the single and com-
pound curves shown in Fig. 84.
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13. Having practiced this brush work sufficiently to
become thoroughly familiar with it, the student may now
attempt Fig. 1 of the drawing plate. This consists of the
clements of a border, Greek in its origin, but formed entirely
of single strokes of the brush; in fact, a large proportion of
certain classes of Greek and Roman mural design is gov-
crned in its main characteristics by the limitations of form
that can be derived from single brush strokes. Each section
of Fig. 1 consists of a single stroke drawn as above explained.
Preliminary to drawing Fig. 1, the student should draw the
border line of his plate in pencil, and then divide the plate
by a horizontal pencil line @ 4, L inch above center of plate.
The upper half of the plate should then be divided so as to
include five figures, as follows: At distances & inch and
13 inches from the left border line, and 1 inch and 2} inches
below the top, lines are drawn parallel to the border lines,
within which the details of Fig. 1 are drawn, as shown. To
the right of the left border line, 3} inches, a perpendicular
line is drawn to form the center line of Fig. 2. Between
the center lines of Fig. 2 and Fig. 3 a space of 3% inches is
left, and between the center line of Fig. 3 and that of Fig. 4
another space of 4} inches is left. In the space between the
center line of Fig. 4 and the border of the plate, Fig. 5 is
drawn, so that its right extremity extends to within 1 inch
of the border line and its lower left extremity extends to a
point nereafter to be described. The part of the plate below
a 0 is again divided by a horizontal line ¢ @, and vertical lines
through this lower half of the plate are drawn, dividing it
into ten equal rectangles, within which the figures are
drawn, as hercafter described.

The lines already drawn for Fig. 1 parallel to the border
line, may now Dbe divided by light pencil lines into six
squares, the corner one being left blank, while in each of the
other five is one of the devices characteristic of the border.
In the center of each square draw a vertical brush stroke
similar to Fig. 32 of the practice strokes just explained, but
with its widest part near the top; and alternately on the right
and left of this stroke, commencing at a point half way up
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the square and almost touching its sides, draw a curved
stroke similar to @ of Fig. 34 of the practice strokes. Beneath
these, and half way between the second strokes and the bot-
tom of the square, draw a third brush stroke on each side
the center similar to & of the practice strokes, thus comple-
ting one section of the border. Repeat this operation in each
of the squares, as shown on the plate, being careful to keep
all the strokes of uniform thickness and color with those of
the preceding secction.

To draw Fig. 2, the student has simply to combine a num-
ber of brush forms similar to Figs. 33 and 34 of the practice
strokes, except that they are considerably larger, the entire
height of Fig. 2 being 37 inches. This figure isalso of Greek
origin, and is used in various positions of mural decoration
and border work, as will be seen in the execution of the next
drawing plate. The governing outline of the figure is ellip-
tical, and the student may lightly sketch an ellipse that is
3}inches wide and 6 inches long as the governing outline of the
strokes of this figure. The top and side of the ellipse should
be } inch below and % inch to the right of the border lines
just drawn. The outline of the ellipse above the line a &
should then be divided on each side of its major axis into
four parts similar to the division of the ellipse for the draw-
ing of the conventionalized leaf on the previous plate. The
points of division should locate the position of each brush
stroke intended to compose this figure. The student, if he
so desires, may draw lightly in pencil the outline of each one
of these strokes, in order that he may be more accurately
guided in laying the stroke with his brush; but the lines thus
drawn should be so light that they will not show after the
color is applied, but if they do show, do not try to erase them,
as it cannot be done without reducing the tint of the color
used in the brush work.

Fig. 3 is a device commonly known as the feur-de-lis,
which, though usually considered as typical of French design,
is also found in Italian and German work, of the 15th and
16th centuries. The origin of the form is, as its name
implies, the lily. The term feur-de-lis literally translated
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means ¢ flower of the lily.” Itis extremely conventional-
ized, and resembles but slightly the type from which it is
derived, having been reduced to its present form by the lim-
itations imposed through brush-work rendering. To draw
this figure, the student should lay off at an angle of 45° each
side of its center line a distance equal to the height of Fig. 2.
He should use this measurement as the side of a square,
drawn lightly in pencil with his 45° triangle, as shown by
the construction lines. Within this square he may draw
lightly in outline the figure as shown, and then fill in the
outlined form with strokes of the brush. It will be practi-
cally impossible to make each of these strokes with a single
stroke of the brush; but, by charging his brush with plenty
of color, and drawing first one side of the large stroke to
eompletion, and then the other side, before the color last
laid has a chance to dry, he ean produce an even tint through-
out the figure, as explained in the preliminary instructions
on brush work.

18. After the figure is drawn, strengthen the lines with
a /lard peneil, and then clean the plate around the figure
thoroughly with a soft rubber so that no cleaning up will be
necessary after the brush work is done.  Mix up a consider-
able quantity of wash ink and water in a teacup or saucer
and do not be afraid of keeping it pale. Try on a separate
piece of paper until the proper tint is attained, and do not
determine on the tint until it is thoroughly dry. Keep it
lighter rather than darker than the original plate. Be sure
that the brush is full of color and lay it on liberally, keeping
the board tilted so that it will be inclined to run downwards,
but not so much tilted that it will run by itself unless pushed
with the brush.  Keep a puddle of ink on the plate below the
brush at all times so that there will be no chance of its dry-
ing when you are dipping the brush in the vessel again, and
push this puddle ahead of the brush until the entire surface
is evenly covered.  Cover cach part as you go along, and
never under any cireumstances go back over it. If it
appears wetter in one place than another, tilt the board so
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that this extra moisture may be gradually drained down intag
the advancing brush fluid.

A few trials in this way on a separate piece of paper will
surprise you with the simplicity of this operation. It requires
knack more than skill, and this knack will come to you sud-
denly after repeated practice. Do not work too slowly, nor
yet hurry. With this work there is plenty of time to do it
carefully, yet one must not work so slowlyas to let any por-
tion dry until the entire figure is covered, as otherwise the
tint will be uneven. When the puddle of color below the
brush has reached the extreme end of the figure, the brush
may be dried on a piece of blotting paper and then applied
to the puddle to take up the superfluous ink, and dried
again on the blotter as often as is necessary to tone down
the last part.

19. With Fig. 4 we return once more to the conven-
tionalized acanthus leaf; this time, however, though ren-
dered on the same principle as Fig. 6 of the previous plate,
it is varied somewhat to accommodate the brush-work limi-
tations. Construct as before, in the drawing of Fig. 6 of the
previous plate, an ellipse, and divide it through the center
and sides in precisely the same manner as the cllipse was
divided for drawing the first outlines of the acanthus leaf.
On the center line of the ellipse, on the present drawing
plate, draw the single brush stroke @ 4, and on each side of
this stroke draw the additional brush strokes shown at ¢ d,
e f, gk, etc. These strokes have for their center lines the
penciled linesdrawn in the original subdivision of the ellipse,
and the space between them is divided as shown by the sin-
gle brush strokes—each complete in itself but not in any
way lapping over its neighbor. In drawing this figure, let
cach stroke dry thoroughly before the one next to it is exe-
cuted. This may readily be done by drawing every alternate
stroke first, as shown on the left side of the figure, but on
the student’s plate the figure must be completed on both
sides. A very slight lapping over of one stroke on the other
will then produce a dark line, due to the double tint, which
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is not objectionable if not too prominent. On the other hand,
the effect of one stroke not quite mecting its neighbor will
produce a white line between the strokes, which is also
unobjectionable if not excessive.  The main object to be
sought in putting in the minor strokes is to divide them up
in groups with the main stroke, so that, in each case where
the main stroke reaches to the outside border line, a minor
stroke will be on each side of it to fill up the space between
it and its neighbor, but not extending so near the outline.
The principle expressed in this figure is the same as that of
the form illustrated in Fig. 28, in connection with which was
explained the neccessary development of leaf forms when
they are to be executed in wrought-metal work. ‘The prin-
ciple of this conventionalized acanthus foliage is identical in
each case, and, though many variations in its outline may
be practiced, the governing lines will determine the direc-
tion and degree of radiation in the several lobes, whether the
indentations on the cdge of the leaf are based on a regular
growth, as in this case, or on an irregular or scrrated leaf, as
in Fig. 6 of the previous plate, After the student has drawn
and brushed in the work on this figure, he may erase the
elliptical outline, but should bear in mind that both sides of
the leaf are to be finished in the same manner as the right
side on the drawing plate, the left side being here left skele-
ton in form on the specimen plate in order that the strokes
may be correctly delineated.

Fig. 5 is a side view of the conventionalized acanthus leaf,
rendered in brush work similar to the side view of the pre-
vious plate. The student will draw this view, starting with
the stroke from a to 4, showing the full breadth of the stroke
at the commencement and tapering it off until the last two-
thirds of it is but a mere line. The next stroke, starting at
¢, is similar to the first one, though not so sharply curved,
and dies away into the first about half way down. The third
stroke «, however, is carried all the way to the bottom. The
other strokes arc laid in succession, one after the other, as
indicated, cach one being allowed to dry before the follow-
ing is laid. If the student should so desire, he may outline
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the general grouping of the strokes with his pencil. In size
and general proportion, this leaf is similar to the conven-
tionalized form previously drawn, though it does not neces-
sarily follow that it is a side view of the same leaf, the object
of this work being simply to familiarize the student with
his brush and his medium, or color, in order that hc may
give proper expression to his ideas by the simplest methods.

In the following nine figures on the plate, the student uses
his brush to express natural forms, some of which he has
become familiar with in his designs in pencil, though the
essential difference between pencil drawing and brush draw-
ing lies in the fact that one deals with lines and the other
with surfaces.

In Fig. 6 are shown threec simple flower forms, two of
which are the phlox and the third the carnation. These
were drawn by the student in pencil on his fourth drawing
plate, and the characteristic differences in their various parts
were there explained. In drawing them now, the student
has but to observe that each part of the flower consists of
one stroke of the brush. He may, if he chooses, draw a light
pencil ellipse to limit the outline that will enclose the ends
of the petals of each flower, and point off approximately five
equal divisions of the circumference toward which these
petals will extend. When he starts his flower form with the
brush, he will lay one petal at a time, cach petal consisting
of but a single stroke in its general form, but it may be
shaped or its edges serrated by extra touches before the orig-
inal stroke dries. He will then draw the little cup at the
bottom of the tubular portion of the flower, showing its
characteristic points or prongs that extend upwards and
grasp the tube, and then, when both the petals and the cup
are dry, he will.draw the connecting tube from the center of
the flower to the heart of the cup, and afterwards the stem
of the flower. He must be careful to give expression to
the edges of the leaves or petals of the two styles of flower,
as explained in connection with their original drawing in
Drawing Plate, title, Flowers and Conventionalized Leaves.
Though it is not necessary that the student should have
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before him the natural flower from which to draw these
forms, it is assumed that by this time he is familiar with the
characteristics of at least a few of the principal plants, and
can, without copying, give expression to their form on paper.
Fig. 6, like all the following figures of this plate, with the
exception of Fig. 10, is drawn approximately in the center
of the square laid out in the original subdivision of the plate.

Fig. 7is drawn in the square immediately below Fig. 6,
and consists of a loose bunch of cattails or flag weed so
familiar along the edges of swamps and marshes. This form
is much used in many classes of design.  Though the stu-
dent has not drawn anything like it before, its delineation is
so simple that it requires little or no botanical explanation.
The stem containing the cattail stroke is nearly straight.
The leaves themselves sprout stiffly from the root and curve
gracefully away from each side. The stiffness of the leaves
causes them to be easily broken, and it is rarely a bunch of
cattails is seen that some of its long slender lance-like leaves
are not broken off sharply at an angle. This sharp broken
leaf therefore becomes as characteristic of the cattail weed
as though it were actually a detail of its growth.

In Fig. 8 arc shown two views of the common butterfly.
There is no attempt made to show the gradation of the color
or shading of the wings, the idea being simply to express the
outline in brush form. At « the insect is shown with its
wings spread as though flying, while at & it is shown as it
would appear after alighting, with the wings folded up
over the back. To draw this figure, the student should con-
struct in the upper left-hand corner of his third square a
trapezoid, the two parallel sides of which—top and bottom
—shall be 2 and 1} inches long, respectively, and spaced
1% inches apart.  The body of the insect may then be out-
lined lightly in pencil, with its head 2 inch from the top line
and its body 7 inch in length. The body may then be drawn
with a brush and allowed to dry, and when thoroughly dry
the student may draw the wings as shown, rounding them in
the corners of the trapezoid and washing from one pair of
wings across the body to the other, thereby producing a
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double tint for the body of the insect, while but one tint is
expressed in the wings. This is the first application of
brush work wherein the student has been called on to express
more than one tone or shade in his wash drawings. By
mixing the ink rather pale and making repeated washes over
a given spot, allowing cach to dry before the following one
is laid, a gradation of color can be made from a very faint
tint, scarcely distinguishable from white, to absolute black.
In some classes of work, finer effects are obtained by repeated
washes than by laying the body tint in full strength of color
in the beginning.

At (4) in Fig. 8 the insect is shown at rest. The wings
are folded straight over the back, the front wing and the
back wing being brought more closely together than when
flying; and, as the wings in this position show their under
sides, it 1s the back wing that is scen lapping over the front
wing, instead of vice versa as at (¢). The outline of the
individual wings is precisely the same in cither case, though
there is a slight difference in the body, the legs here scen
grasping the twig on which the insect is resting and the full
outline of the side of the body more clearly shown. It might
be well to suggest that Ifig. 8 (&) may be drawn within a tri-
angle constructed by drawing a line diagonally through the
trapezoid required for the first figure. The base of the tri-
angle will then become one of the sides of the trapezoid, and
the distance necessary to close the wings in lighting is shown
by the amount it projects over the lower line of the above
constructed triangle. The body itself of the inscet should
then be drawn independently, as its outline 1s quite different
from (a).

In Fig. 9 at (@) is shown an insect composed entirely of
single brush strokes, very familiar in Japanese design, that,
though it does not bear any strong resemblance to any spe-
cial living form, it combines so many characteristies of a
number that for want of a better name it is termed ¢‘a con-
ventionalized mosquito.” The principle of its construction is
based on the circle. The student may draw in the upper
left-hand corner of the proper square of the drawing plate a
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circle 11 inches in diameter, and divide its circumference
into three equal parts. From the center of the circle to the
bottom division point, a single brush stroke is made, being
broad at the top and terminating at a point at the bottom.

Thischaracterizes the body

S 2 N2 NS w4 of the insect.  From each
i “ 1‘ j‘\ of the upper divisions of
the circle, a similar stroke
. S ” \ S )

(4 ‘7 (4 \J'\./ \/'i’ = is drawn toward the cen-
ter, forming the two upper

S &iz \/(4 4| wings; and below these,
1\ ,‘ ‘ two similar and parallel
P A-A &/_ &',/4 D strokes are drawn, form-
8 "“ f'\ I'\ /I ing the lower wings. The
head and legs are then

D Do Dl =3 indicated in the most con-

e ventional manner, simply

by two dots for the protruding eyes and four fine filaments for
the visible legs. The combination of this design in geometric
ornament used for wall decoration is illustrated in Fig. 35.

In Fig. 9 (0) is shown a familiar insect seen around swamps
and marshes, usually termed the devil’s darning necdle, or
sometimes called a dragon fly. The body of this insect is
first drawn lightly in pencil so that it measures 1% inches in
length, and about } inch in thickness at its thickest part.
The outlines of the wings may then be sketched so that they
measure 2} inches across. The wings are arranged so that
the foremost edges of the front wings and the tip of the head
of the iasect are on the same line. The whole surface of the
fly is then washed in with a very dilute solution of India
ink; and after this wash is dry, the solution of ink may be
strengthenced, and the darker portions of the wings and the
body of the insect painted a second time. When this is dry,
the lower right-hand portions of the articulations of the body
may then be shaded, as shown.

This insect is introduced here to illustrate clearly the dif-
ference between conventional and realistic rendering. At
(@) is shown a strictly conventional insect; at (4) is shown
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an insect of the same class arranged naturalistically, or as it
is usually scen in nature.

Fig. 10 is a rather elaborate combination of brush line and
wash work familiar in various designs for crests, monograms,
and heraldic devices. The governing outline of the figure
is a simple shield, 2% inches wide at the top and 2% inches
high at the center. Within this, by single brush strokes, a
conventionalized silhouette of a bird is expressed, and around
the outside a wavy band to receive the inscription, when such
isapplied. The student may, if he so desires, outline portions
of this suggestively with the pencil, though a careful study of
the form will show so conclusively the direction and termina-
tion of each stroke that outlining scems hardly necessary.
The finer forms may be drawn with a pen, or, by careful
handling, the entire figure can be executed with the brush.

Fig. 11 is a heraldic silhouette of a lion. The form is
purely conventional, but by careful handling can be arranged
to be expressive of life and action. The student should
first draw a linc 3 inches high and extending } inch below
the lower line of the enclosing rectangle. From the center
of this, draw a horizontal line to the right 1} inches in length,
and from the extremities of the vertical line draw lines to
the point last located, thus forming an isosceles triangle
standing on one corner, as indicated by the construction lines.
One foot of the animal then rests in the lower corner of this
triangle, while another foot rests about midway between
this and the apex. Of the forefeet, the right one crosses
the line midway between the apex and the base of the tri-
angle, while the left one crosses one-quarter of the distance
between the first and the apex above. The ear is in the
uppermost corner of the triangle, and the entire face extends
outside, so that the side of the triangle passes even with the
edge of the lower jaw. The hollow of the back is 1} inches
below the top of the ear and I inch to the right of the vertical
line. By way of checking the measurements, it might be
noted that the back of the lion is % inch from the vertical
line, measured on the horizontal line marking the altitude of

the triangle, and on this same horizontal line is § inch in
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thickness. Having outlined the figure carefully in pencil, the
student will wash it in with one even tint, allowing the same
to dry, and then going over the darkened parts as shown to
give expression to the details. If a second wash is not
cufficient to accomplish this, he may give a third or cven a
fourth one; but, as soon as the detail is defined and the
drawing expresses what is required, do not apply any further
wash work, but consider the figure complete.

Fig. 12 is another heraldic device based on a style of
design usually termed grotesque. In this work the attri-
butes or elements of several different classes of animals are
often combined. This example illustrates a figure that
might be properly called a dragon, and though there are
many different kinds and conceptions of this mythical form,
they all usually possess the body of some reptile, the feet and
claws of a feline animal, the wings of a bird or occasionally
of a bat, and the head of a carnivorous bird or beast.

To draw Fig. 12, construct, 4 inches from the right border
line, a square 2 inches each way, whose base is 1} inches
above the lower border line; 2 inch from the right and left
sides of this square, and within it, draw two vertical lines,
thus converting the square into three rectangles each £ inch
wide by 2 inches high.  Now draw a horizontal line through
all three rectangles and 1L inches below the top. These
lines are shown on the drawing plate, and by comparison
and eve measurcnent the student may outline in peneil the
general proportions of the grotesque figure.

The head is located on the right vertical line of thosc
drawn within the square, and the neck curves to the left and
just crosses the next line to the left of this. In crossing
into the lower right-hand rectangle, the line of the back of
the neck practically passes through the intersection of the
vertical and horizontal lines, just below which point the out-
side of the body comes within % inch of the right side of the
square.  The foot then extends outside of the square 1 inch,
and § inch above the horizontal line. The upper portion of
the wing is an cvenly curved line, extending into the upper
left rectangle as shown, but is ragged on its lower cdge.
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The tail extends outside of the square, turns over, and ends
with a scroll termination 2} inches to the left of the square.
After the figure has been outlined, the student may wash it
in and shade the individual parts as in the previous figure,
indicating a roughness on the under side of the wing in the
same manner as he indicated the feathers in Fig. 10, and
drawing scales by means of triangular brush marks on the
lower part of the body. When the figure is complete and
dry, the drawing medium should be thinned down some-
what, and the brush strokes that form the background
should be drawn in without too much color in the brush,
and care taken that their curves follow and radiate from the
general curvature of the body. When all is dry, carefully
erase the guide lines.

Figs. 13 and 14 are add1t10nal devices frequently seen in
heraldry, and are drawn in precisely the same manner, so far
as the brush work is concerned, as the two previous ones.
Fig. 13 represents a dolphin, engraved upon a shield. This
device is used in various forms as a part of a coat of arms of
many foreign families, particularly the ancient roval families
of France. The shield on which it is drawn is 2% inches
wide at the top and 2% inches deep to the bottom. The
distance from the outline of the dolphin to the nearest point
in the outline of the shield at the top and sides is 1 inch,
while the extreme height of the fish from top to bottom is
2 inches. The student may outline this figure carefully in
pencil, and with a harder pencil strengthen up the lines
after it has been drawn to his satisfaction; and then, after
cleaning up the drawing, he may wash in the background
to form an even tint as shown, with the dolphin device
silhouetted against it in white.

The size of the shield in Fig. 14 is the same as that in
Fig. 13. The figure here is a combination of the lion’s
body with the eagle’s head, claws, and wings, and is usually
known as a griffin. Another device in heraldry known as
the panthcr is almost precisely the same as the griffin, but
without the wings. A wvertical line through the center of
the shield will pass through the left foot and the center
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of the top of the head of this figure, while a line through
the upper right-hand corner of the shield drawn to the left
at an angle of £5° will give the direction of the upper slant
of the wing, aud pass through the knee and above, and
parallel to, the lower extended fore leg and claw. A similar
line drawn through the upper left-hand corner toward the
right, at an angle of 45°, will mark the direction of the
upper fore leg and claw, and also the direction of the slant
of the upper portion of the left hind leg. These points
located, the student should have nodifficulty in outlining the
general figure in pencil, after which he may erase the guide
lines and carefully wash it in with his brush, making it in sil-
houette on a white shield—the reverse of the one above. The
shield may be outlined with a pen, using ink in full strength.

There are many variations of all these animals and imag-
inary figures that combine the distinguishing characteristics
of beasts, birds, and fishes; they all enter largely into the
devices used in heraldry, though their more frequent mission
in nineteenth-century design has been to suggest subjects for
ornament in stone, plaster, and iron, and even to suggest
devices for the ornamentation of burnt-leather work and
ornamental advertising. Their original purpose in her-
aldry they have outlived so far as origin of design is con-
cerned, each particular heraldic device or coat of arms
requiring a particular form of beast or imaginary figure
that is unalterable without varying the characteristics of
its own coat of arms.

After finishing this plate as above described, the student
will carefully erase the construction lines, draw in the border
line in ink as before, carefully print the title at the top of
the plate, and then insert his name, date, and class letter
and number in their usual locations below.

DRAWING PLATE, TITLE: APPLIED DESIGN.

20. It is the purpose of this plate to give the student a
few examples from actual designs, both classic and modern,
wherein the principles tanght on the previous plates are
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distinctly applied; and in studying this work it will be to his
advantage, not only to study the application of the different
points of design, as they are set forth in the instructions for
this drawing, but to study similar applications in other
designs, whether lhe finds them in printed books, in woven
cloths or carpets, or on painted vases or chinaware.

In Fig. 1, we have a border showing the application of a
vine, and although on this plate it is executed as a silhouette
design, its application for inlaid woodwork, for embroidery
work, or the theme of its design for the border of any printed
program or advertising work, is very apparent. This style
of ornament is casily executed, and for certain classes of
printed work is particularly desirable, because, owing to the
absence of any fine lines, it is subject to extensive duplica-
tion in the printing process without injury to the original
plate. The design may also be executed with the white
figure on a dark ground, and it is always left to the design-
er’s judgment which style of trcatment would be the more
satisfactory. All the figures on this plate are in black and
white, and the student in blacking them in will use his brush
well charged with the waterproof drawing ink, using it full
strength, and without diluting or attempting to spread it
thinly, as on the previous plate.

To draw Fig. 1, the student will draw parallel with the left
border line, and 1} ipches from it, a vertical line from the
top to the bottom of his plate; parallel to the top and bot-
tom border lines he will draw horizontal lines about 6 inches
in length and 1} inches from them.

Omitting for the present the square formed in the corners
by the intersection of these lincs, the student will draw
horizontal lines through the vertical panel formed on the
left of his plate, so as to divide that panel into four equal
parts, these lines being indicated by the dotted lines on the
drawing plate. The winding of the stem of the morning-
glory vine can then be readily traced, and if the subdivisions
so marked are repeated horizontally on the top and bottom
of the plate, the design may be repeated within their limits,
and the curved line through the corner square will connect
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the ends of the stems where, with the corner leaves drawn
in as shown, the border repeats itself continuously.

No directions are necessary here for the drawing of the
convolvulus or its leaf; the outline and characteristics of
each of these the student is supposed to have learned in
executing his third and fourth drawing plates. His atten-
tion is only called to the fact that, in outlining these leaves
and flowers, the lines are arranged somewhat stiffly, and,
instead of curves, angular bends are expressed in the leaves,
in order to make the design appeuar somewhat more conven-
tional. Where a flower laps over on the leaf or crosses the
stem, or where one stem crosses another, it is customary
under these circumstances of conventionalism to indicate it
by breaking the stem, leaf, or flower on each side of the
continuous detail, leaving a fine white line across the stem
or flower to indicate which laps over the other. The veins
of the leaves and the suggestion of the heart of the flower
are also here expressed in white. This white work, how-
ever, is not left clear when the design is drawn, nor scratched
out afterwards, but after the design has been blacked in
solidly from end to end, an ordinary writing pen charged
with white water-color paint (usually Chinese or zinc white)
isused to mark the veining and the crossings and lapping
over of the details. Chinese white may be obtained either
in cake form, like ordinary water colors, or in a pasty form
in bottles. In the former case, it is prepared for use by
grinding in a saucer or on an ink slab in the same manner as
stick ink, as described in Geometrical Drawing. In the
latter case, it is simply diluted with enongh water to bring
it to the proper consistency for use; occasionally a drop of
dilute ox gall is added to the solution to make the white
paint flow casily.

The term ““repeat” in any form of design is used to
express the quality of the design for continuity by extending
itself with a given variety over a given surface, and then
fitting on to a repetition of itself again so as to form a cor-
reet geometrical continuation of the pattern.  In carpet and
wall paper the quality of repeating is generally termed
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matching, and is illustrated when the edges of two pieces
are brought together so that the design continues unbroken
from one of them to another, and the designer of this char-
acter of goods is required to give this fact his constant
consideration whenever he is laying out any pattern.

In Fig. 2 is shown a panel, the design of which is based
on the growth of the lily. The size of the panel is 2% inches
wide by 7} inches high, and it is located so as to be sur-
rounded by the morning-glory border previously drawn, as
shown on the plate. In drawing this figure a center line
should be drawn vertically through the panel, and on this
center line the height of the panel should be divided into
fifteen equal parts, through each of which a horizontal line,
is drawn, as shown. The dividing of the space on each side
of the center line into three equal parts through which other
vertical lines are drawn will reduce the surface of the panel
to a series of rectangles, by means of which each detail of
the design may be accurately located. After the student has
outlined all of his work on this panel carefully, he will find
it an advantage to ink it in with waterproof drawing ink;
then, when he is washing in his black background, he will
find the brush less inclined to run over the ink lines and
destroy the evenness of his contours than if he had nothing
but pencil lines to guide him. After the entire background
is washed in and dry, the veining and suggestive shading of
the leaves and blossoms may be put in with a fine brush
or pen. The stamens may be put in with Chinese white.

By comparing this conventionalized design with the draw-
ing of the lily on the third freehand plate, the student will
observe a variation. In the first place, the leaves are rather
broader than on the previous plate, as this class of lily has
broader leaves; but their characteristic form is maintained
the same, and the blossom, though seen in two different
positions, expresses the characteristics of the lily develop-
ment so clearly that. there is little or no danger of mistak-
ing the design. This design is rather too conventional for
embroidery work, but for wood inlay or camask weaving it
is easily adaptable.



ek FREEITAND DRAWING,

72
¢

In Fig. 3is shown a design that is applicable either to
china decoration, embroidery, or linen damask work. The
governing form of the design is a circle with its center
41 inches below the upper border line of the plate, and exactly
11;id\\'a}' between the two side border lines. The student
may draw a circle 5 inches in diameter, and divide it into
cight equal parts, to cach of which he will draw from the
center eight radial lines. Then, with a radius of 2% inches,
he will strike from the same center a circle that will form
the outside of his ornamental design, while a circle drawn
from the same center, with a radius of 1} inches, will limit

the inside of the design. On each of the radial lines thus
drawn the student will first draw the foliated brush forms
ab, cd, etc. according to the methods practiced on the
previous drawing plate, except that the ellipse governing
the outside limits of these forms has its longitudinal axis at
right anglcs to the perpendicular axis of the figures a & and
¢ d, as the enlarged detail, Fig. 36, will show. Having care-
fully sketched the ellipses as shown in Fig. 36, the student
may draw the brush marks that indicate the leaves on this
figure, being careful to extend the central brush mark nearly
to the outside line.  He will then divide the distance from
a to b into nine cqual parts, and through each of these points
of division draw a circle with its center at 0. The arc from
« to ¢ will then be divided into nine equal parts, through
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each of which radial lines should be drawn toward the
center 0. This will divide the surface a 4 ¢ & into eighty-
one similar geometrical figures, by means of which the
details of the ornament can be radially located. When all is
carefully drawn in, in pencil, throughout the entire circum-
ference of the plaque, the student may brush in the design
in black ink, as shown, and complete the figure. The outer
circle should be inked in with the compass, the other con-
struction lines being erased.

Fig. 4 is an ornament taken from the ceiling of the Par-
thenon—a Grecian temple at Athens considered to be one of
the finest examples of Grecian art the world has ever seen.
The original of this ornament was executed in gold on a red
ground—a condition of coloring impossibleto express here, but
as a practical example of brush work, nothing could be more
serviceable. To draw it, locate the line @ & ¢ 1§ inches from
the border line, and between this line and the border line
draw a line % inch above and to the right of @d¢. This line
and the border line will then together establish the limits of
the border outline. Commencing at the corner &, lay off to
the left and below, a distance of } inch. Draw a vertical
line in the upper part and a horizontal line in the side part
of the border, and from the lines just drawn space off two
additional lines 1} inches apart in each direction, to form the
centers of the palmettes that are the distinguishing features
of the border. With the center lines of these palmettes as
the upper part of the longitudinal axis, draw cllipses whose
transverse axes are 7 inch below the top of the palmette, and
1} inches in length, and within these ellipses so drawn con-
struct the brush forms of the border according to directions
given in connection with the previous plate. Having done
this, draw £ inch inside of, and parallel to, a b¢, the inner
line of the border, and } inch within this and parallel to it,
draw two lines that shall form the upper and right side of a
square that will be 3% inches on each side. Divide this
square vertically and horizontally, by means of perpendicular
and horizontal lines, into three equal parts, thus converting it
into nine smaller squares within each of which distinguishing
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characteristics of the panel ornament are drawn. In each
of the four squares in the center of each side of the main
square, circles may be drawn with the compasses 11 inches
in diamecter, or as near thereto as will make them tan-

gent to the lines of the squares. The palmette figures in
the corner squares may then be drawn similar to those in
the border, the other details being too apparent to require
description.
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In drawing the ornament of Iig. 4, which is commonly
known as the Greek honeysuckle ornament, it is more than
evident that its conventionalized condition is due as much
to the limitations of brush stroke rendering as to an accurate
portrayal of the details of the flower or plant. The little
scrolls and connecting lines are suggestive of the tendrils of
the honeysuckle, while the single brush strokes with their
rounded ends tapering off to the finishing are strongly sug-
gestive of the unbroken bud as seen in the honeysuckle
blossom. Fig. 37 shows a spray of the honeysuckle vine
and its blossoms in its natural growth. In the upper part
of this figure there is a cluster of the unbroken buds, and
their resemblance in outline to the plain brush stroke of
Fig. 4 of the drawing plate is
readily apparent. Fig. 38 shows
a conventional rendering of the
honeysuckle,the blownbudsbeing
arranged geometricallyaroundthe -
bottom, and the unbroken oncs
above, each over the blown flower
beneath. There is no attempt in
the Greek ornament to imitate
directly any portion of the honey-
suckle vine or flower; the details
of the flower are readily made use
of to form a new and original ornament resembling directly
nothing, but at the same time dependent entirely on a natu-
ral form of growth. Having completed this figure, the con-
struction lines may be erased, leaving only the line ¢ 4 ¢ and
the one next within it, to be inked in with the ruling pen.

In Fig. 39 is shown the acanthus leaf, according to the
Roman conventional design, as it appears in carved stone or
marble; each lobe of the leaf is carefully rounded on the
end, and the under surface is hollow; then, where the leaf
turns over at the top, and the back is shown, each lobe
appears with its eonvex side forward. Where the main divi-
sions of the leaf curl and lap over each other, deep hollow
grooves are cut that show in the reproduction as heavy black

FiG. 38
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lines. Observe that deep undercut portions of the leaf cause
a black shadow and impress the mind generally as with total
absence of detail. Now, when it became necessary to repro-
duce this carved form of acan-
thus by simple brush strokes,
the Roman artist made a stroke
for cach lobe of the leaf and
left a blank space to represent
each spot where there was
absence of detail—owing to
deep shadow—rendering his
brush-work acanthus leaf as it
appears in Fig. 5 of the draw-
ing plate.

In drawing this figure, the
student should observe Fig. 40,
and compare each stroke carcfully with the carved ornament
illustrated in Fig. 39. Before commencing the figure itself,
he should, on the plate, construct a semiellipse as its outline,
whose minor axis shall be 3% inches, and half of whose major
axis shall be 5 inches, and on a -

I}

line directly under the center e
\‘
\; .
”’

/-

whose radius is 21 inches and whose center is 11 inches
above /b Then draw  the first brush stroke under ¢,
Il inchies in Jength, This will also regulate the length "of
b . The points fand g should then be located

F1G. 39.

of Fig. 3. This semiellipse is
shown dotted around the figure
on the drawing plate. The cen-
tral rib of the leaf, which is

3 inch wide at @, should then

b2 sketched in pencil, tapering
off so that it would reach to a
point at the top of the ellipse &,
it it were continued that far.
The curved line at the top of
the leaf ¢ ¢ is then drawn, and

. FIG. 40.
may be the are of a circle

smaddle e

A k
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31 and 1% inches above the bottom of the leaf, respeciively.
The lobes may then be sketched in with a pencil, as shown
in Fig. 40 at a, only roughly, however, and the conventional-
jzed form finished with single brush strokes as shown at 4,
each one representing a lobe existing in the carved leaf, as
shown in Fig. 39.

Fig. 6 of the drawing plate shows a square pattern for a
repeating design suitable for wall paper, silk, or other fabric,

e a [

I b a
Fi1G. 41,

and involving the characteristics of the rose, studied in con-
nection with the Drawing Plate, title, Flowers and Conven-
tionalized Leaves. In all designs for repeating patterns,
the designer usually uses a paper that has been ruled by
machinery into a number of squares, varying in size from
1% to L inch. By means of these squares ke is able to locate
certain details at the top and bottom of his paper, so that
the design will repeat as previously explained. It is not
necessary that the student should use such paper in drawing
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this figure, but it is absolutely necessary that he should draw
it separately and completely on another sheet before he
executes it on his drawing plate. In doing this, it will be
necessary for him to understand a practical method of get-
ting the repeat, and though this does not form a part of this
branch of drawing, it will be here explained for this problem
only, in order that he may better grasp the subject.

On a scparate piece of paper, the student will lay out a

a ce [

-4

df ]
Fi1G. 42

rectangle 5% in. X 6% in.; in this he will draw a spray of rose
leaves and a blossom, with the outline of the running vine
about as shown in Fig. 41. It makes no difference for this
purpose how well these leaves are drawn, or how roughly
they may be sketched, as long as their general location and
proportion to the paper is about as shown. The student
will then ent the paper in two with a pair of scissors on the
line @ &, and arrange the two parts so that the edges ¢ @ and
¢ farc next to cach other.  He will then again pin the paper
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to his drawing board, and it will appear as in Fig. 42. It
will be well for him now to draw two more sprays of roses,
or partial sprays, to fill up the blank spacc in the center of
the sheet, somewhat as shown in Fig. 43, and having done
50 he will cut Fig. 43 through on the line g/ and arrange
the pieces, with the lines @#a’ and &4’ together in the middle,
as shown in Fig. 44. This will give him an idea of the
amount of surface he has covered with his design; it will

a
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Fi1G. 43.

show him where more detail is required in order to evenly
fill the space, and that detail he ecan sketch in, but wherever
it crosses either one of the center lines in Fig. 44, it will be
necessary to rearrange the pieces in order to get its relative
position in the other arrangements. Having accomplished
all this and sketched the extra details in, as shown in Fig. 473,
he can rearrange the four pieces to their original positions
in Fig. 41, and make a tracing of the drawing, which will
now be a completed pattern as shown in Fig. 46. Several
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tracings of this figure on the same sheet side by side, one
above the other, will make a repeating pattern that can be
spread out, above or below, to the right or left, unlimitedly,
as one side of the drawing fits exactly on the other, and all
details will be continuous. This is but one of several
methods of accomplishing this same purpose, and the same
spray of roses with which we started in Fig. 41 would pro-
duce different results by varying the methods.

PG

> VT

FiG. 44,

For instance, if instead of drawing our design in a rect-
angle, we should draw it in a parallelogram whose length.
was cqual to 1} times the breadth, or if we draw it within a
triangle of any dimensions, or within a rhomboid, or within
any other figure that is capable of unlimited repetition, we
would find the results obtained to be as different as were the
figures themsclves, the running pattern taking different
dircetions. Now, after the student has, on his separate
prper dosiemed Fig, 6 of the drawing plate as shown, traced
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it and tested it to be satisfied that therc is no error in the
repeat of his pattern, he may redraw the result of his tracing
on his drawing plate, being careful that the parts are accu-
rately reproduced. He may outline the figures with water-
proof ink and black in the background with his brush to
produce the silhouette effect shown in the figure (the thorns
may then be indicated with Chinese white); after which he
will place the title at the top of the plate, and his name,

date, and class letter and number at the bottom, below Figs. 1
and 6, but he may omit any border line entirely.

This completes this course of instruction in frechand draw-
ing. The principles of frechand drawing set forth in this
work simply require practice to make an expert draftsman.
No person can acquire any accomplishment without diligent
and persistent work, and the difference between a medium
and a good designer is seldom more than a question of
practice.  After having finished this work, even though the



54 FREEHAND DRAWING. 2

o

student’s drawing plates have been correct and marked
eatisfactorily, it will be an advantage to him to deliberately
2o over the entire course again for his own satisfaction, to
practice more on details that proved difficult for him in the
beginning, and to make sketches of objects of various kinds
whenever the opportunity presents itself, and particularly
of those objects that are illustrated in the last six drawing
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plates. If he starts at the beginning, or near the beginning,
and goes through his instruction again, he will be surprised
and encouraged at the facility he has acquired during his
coursc of study, and it is wise for him to thus encourage
himself in order that he may have the patience to continue
practicing, and thus always be making progress. The student
is now supposcd to know how to draw and he is ready to
take the first step in the study of design.



HISTORIC ORNAMENT.

(PART 1.)

INTRODUCTION.

1. Meaning of “Ornament.”—The term ornament in
its more limited sense is applied to such elements of decora-
tion as are adapted or derived from natural forms. These
differ from what we consider the geometrical elements, inas-
much as they are organic, and suggestive of life and growth.
They depend for their expression on the general arrange-
ment of their branches, leaves, and blossoms, while the
geometrical elements owe their expression entirely to their
geometrical form and arrangement relative to one another.
When simply drawn on paper and in no way applied to any
object, or used for any purpose other than the expression of
itself, one of these clements of decoration may be considered
simply as an ornament. It does not become an element
of decoration until it is applied to something, and in the
abstract, the term ornament should not be confused with the
term decoration, which is distinctly applied ornament.

2. Meaning of ‘¢ Decoration.”—The term decoration
signifies the application, or the result of the application, of
ornament to objects or surfaces. It does not mean the
simple ‘‘sticking on” of an ornament to a surface, but con-
veys the idea of the adaptation of an ornamental form to
suit the requirements of its position and the purpose of the
object to which it is applied.
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The elements of decoration consist of geometrical lines,
natural foliage, artificial objects, animals, and the human
figure. All these may be ccasidered as ingredients or com-
ponents that may be mixed and applied in various propor-
tions according to certain standard and acknowledged rules
termed principles.  The rule by which any one mixture is
accomplished determines the style or class of the design.

3. Principles of Decoration.—The pringiples of
decoration, considered separately and distinctly from the
clements that are used to make up the design, are dependent
on, and in harmony with, the rules of architectural propor-
tion. This may be illustrated by considering the subdivision
of a wall surface into three horizontal bands—the dado, the
wall, and the fricse—in the proportion of the pedestal,
column, and entablature of an architectural order. True,
there are styles of design where these proportions are at
variance with any architectural order; but, with few excep-
tions, these will be found to exist in styles or periods of
historic art wherein the orders of classic architecture were
unknown or misunderstoad, as will be considered hereafter.
This general division of a wall surface, however, may exist
by the simple placing of horizontal lines to mark the
heights, this subdivision being purely geometrical. The
decoration may be extended by applying to the subdivisions
such natural foliage as leaves and running vines; artificial
objects, such as the hicroglyphics of the Egyptians; or
animals, and the human figure, as seen in the Gothic and
Renaissance work; or a combination of these forms. In
cach case, however, the main subdivisions are in accordance
with general rules; and the surface covering, though gov-
crned by less restrictive rules, is, at the same time, sub-
servient to a definite proportion of ornamented to plain
surface, different under different eircumstances.

4. Flements of Decoration. Whatever the theme of
deeorationwhether it be the expression of the invention of
new idea, or only the arbitrary adoption of some familiar
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form—two elementary conditions will always be found to
exist: firs¢, a decoration produced by an arrangement and
joining of dots and lines, or by a combination of geometrical
figures in accordance with the laws of rhythm, regulation,
and symmetry; and second, a decorative effect arising from
the attempt to represent objects from the external world.

The clements nearest at hand for imitation are tound in
organic nature with its plants, animals, and the human form;
but inorganic nature also furnishes models, as in the forms
of crystallization, such as snowflakes, and various phenom-
ena, as clouds, lightning, waves, etc.; besides which there
are rich resources copen in artificial objects fashioned by
man himself, as vases and utensils of daily use.

5. Combination of Elements.—It may now be more
readily understood how all kinds of elements may be com-
bined. Geometrical may be united with natural forms, and
details and ideas suggested by natural forms may be com-
bined with creatures of the human imagination to form
eccentricities that do not really exist in nature, but that man
has always delighted in adopting as representative of some
higher or supernatural power. Illustrative of these, we have
the sphinx, so identified with Egyptian art; the centaur
and the mermaid in classic art; and the animal bodies with
human heads, and the combination of beasts or fishes with the
wings of birds, or with plant life and foliated terminations,
prevalent in many details of Gothic and Renaissance art.

6. Symbolic Deviees.—In heraldry and armorial bear-
ings, with which the decorations of the Middle Ages and
following centuries are replete, there are a number of devices
with definite names that depend entirely on the combination
of different characteristics, borrowed from different classes
of animals, in order to combine in one figure the attributes
of several natural beasts. For instance, we have the dragon,
with the body of a serpent and the head of a carnivorous
bird, and the wings of a bat, combining in the one animal
the stealth and treachery of the snake, the cruelty and
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passion of the vulture, and the uncanny and silent secrecy
associated with the nocturnal habits of the bat.

On the other hand, we have a variation of the form or
characteristics of an individual animal, in order to emphasize
those characteristics for the purposc represented. In many
of the armorial devices of Great Britain is found a represen-
tation of a lion—never in the true form of the lion, as we are
in the habit of thinking of him in the jungle, but a lion
with a long attenuated body, generally with one or both fore
paws raised from the ground, and always with his mouth
open and protruding tongue and teeth. The lion is indica-
tive of power and strength, and, consequently, of sover-
eignty. The attenunation of his body increases the feeling
of litheness associated with animals of the cat tribe, while
the expression given his face and forefeet is indicative of
firmness, and power for aggressiveness, offensiveness, or
defensiveness, as the case may require.

%. Influence of Architecture.—Decoration is applied
art, and the forms used in decoration become varied accord-
ing to the purpose for which they are used. Decoration, as
applied to architecture, consists of the ornamentation of the
structural featurcs of a building—of the variation in color,
or proportion of different surfaces that are adjacent, and of
the introduction of familiar symbols, or objects, to convey a
definite historical or religious idea.

To a certain extent, all decoration partakes of the same
characteristics as architectural decoration. Wall decoration
is architectural, and consists of the variation in color or
proportion of adjacent surfaces, or of the same surfaces
divided. The decoration of silks and tapestries, either in
the weaving or printing, is a variation of surface that must
be further considered in its architectural relation, when they
arc hung on the walls, over the doors, or around the windows,
and seen, not as plain surfaces, but in folds. The treatment
of furniture is an architectural decoration, both in the orna-
mentation of its structural features and in the application of
symbols to portions of its surface. In fact, in all periods of
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art, it will be found that any attempt at ornamentation is
governed directly or indirectly by the prevailing tastes in
architecture and the sister arts.

8. Conditions Influencing Architecture.—Though
ornament and architecture have been steadily progressive
from the days of earliest Egypt to the close of the nine-
teenth century, there is little resemblance between the
characteristic ornament or architecture of any two periods,
except where there has been a deliberate revival of a certain
style of art. Where the artists of a nation or locality have
been left to their own devices and originality, they have
produced a style of ornament suitable to their purpose, their
period, and their relations, that is in no way connected
or suited to other surrounding conditions. Although the
influences that have affected the style and character of the
ornament of different periods are many, the religious and
geographical influences are probably the strongest. Political
influences determine, to a certain extent, the character,
according to the government and relations of the people,
and also the profusion and claboration, and, to a certain
extent, the quality of exccution, of ornament; for the richer
a nation becomes, the more she expends on her monuments
of public utility and beauty, and the more elaborate her
citizens become in the taste and decoration of their house-
holds. In fact, we find no art progress in any country until
it begins to show signs of amassing wealth.

9. Influence of Religion.—The effect of religion in
ornament can be traced through all periods, and those
nations with whom religious belief was more closely inter-
mingled with the civic and domestic duties of the day,
expressed in every detail of their ornament some tribute to
a superior being. During the laxity of morals and general
religious fervor toward the close of the Renaissance period,
we find few religious forms woven in the fabric of any class
of ornament, except the pagan forms that were borrowed in
ignorance from an antique religion and an ancient art.
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This free use of symbolic forms, both ancient and modern,
gives us an unlimited field for combinations in ornamental
design, which, though practiced through fifty centuries, I}as
not exhausted the possibilities for originality.

10. Decorative Art.—All decoration and decorative
art, whether carved, painted, or modeled, is the expression
of the wants, facilities, and sentiments of the age in which
it is created. All produets of decorative art should possess
fitness, proportion, and harmony of both form and color, in
order that the result may express what we term 7egpose,” and
beauty results from that repose that the mind feels when
the ecye, the intellect, and the affections are satisfied, and
free from any sense of want. As in architecture, construc-
tion may be decorated, but nuder no circumstances can
decoration be constructed. Decoration must always form a
part of the purpose or object with which it is associated.

It is useless to try to deceive the eye and intellect by
carving a natural vine on a stone tablet. No right-minded
person will ever take the imitation for the real vine, and
the highest tribute that can be paid to it is that the carver
was skilled with his chisel and hammer, and the designer
had failed to understand and appreciate his material. If
the vine is to be a stone vine, let it be reduced to a form
that is suitable in stone; if it is to be a woven vine in a
fabric, let its form be reduced to the limitations of results
obtainable from the loom; if it is a vine to be painted on a
wall surface, let it be a painted representation of the char-
acteristies of a certain vegetable growth, and not a picture
or portrait of an object that if real would be highly out of
place where represented.

11. Conventionalism.—This proper representation of
a familiar form according to the position it is to occupy, or
the material in which it is to be executed, is called conven-
tionalism, and is the first detail of applied art that the
designer must Jearn to comprehend. An old axiom states,
““That whicl is heautiful must be true,” and we may add
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to it conversely, ‘‘ That which is true must be beautiful,”
and on this axiom depends all the beauty of ornament in
architecture, decoration, and the allied arts.

Ornamental design is not portrait painting—it is not the
faithful portrayal of the details of nature for purely pictorial
purposes. The skill of the artist in this branch of art is
applied to making something of simple utility an object of
beauty; whereas, the portraitist is engaged in rendering on
canvas, or other surface, an absolute portrait of the subject
before him.

12. Consistency in Designing.—The decorative de-
signer must have in mind the construction or fabrication of
a useful article, with the value and utility of which he com-
bines his art. The figure portraitist, landscape portraitist,
or floral portraitist, if we may so distinguish them, has
before him a subject that he intends to translate in paint to
a surface that shall have nothing associated with it in the
mind but the figure, the country, or the flowers it repre-
sents. If the decorative designer takes the same subject,
he does not represent it with the same fidelity, because it is
applied to a utensil, and the object of the utensil must not
be lost sight of; and if he decorates the surface of a utensil
or dress material with a design that claims to be an absolute
portrayal of the flower or other device itself, he states in his
decoration that this is nothing but the representation of a
flower and he draws the mind away from the fact that it
really is a utensil; this is not true, and, according to the
foregoing axiom, the result cannot be beautiful.

13. If, in the weaving of a carpet, or other floor cover-
ing, the designer attempts to portray natural bunches of
roses and rose leaves, he is suggesting to the observer that
this is a picture or portrait of a bunch of roses, executed
entirely to please the senses as a portrayal of the flowers
themselves, which is not true; for, if it were, we should
hang it near the level of the eye, separating it from any
sense of utility, other than the conveying of a feeling of
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satisfaction and delight to the affections and to the intellect;
whereas, as a matter of fact, it is a floor covering decorated
with an out-of-place design.

14. General Rules.—In the decoration of a surface,
the general form is first cared for and subdivided or orna-
mented by general lines; the interstices may then be filled
with ornament and may themselves again be divided and
fully enriched for closer observation. But all ornament, no
matter how minutely carried out, should be based on a
geometrical system of construction, as a true proportion will
be found to exist between all members so based.

In all surface decoration, a rule to be observed is that all
lines should be traced back to their branchings from a general
parent stem, so that each detail of the ornament, no matter
how distant, can be traced back through its branch to the
root. This makes the design rational, but the connection
with the parent stem and root must not be so marked as to
dominate the spirit of the design. Another rule requires
that all junctions of curved lines with other curved lines, or
of curved lines with straight lines, should be so made that
they are tangent to each other at-the point of junction, if
they are intended to express parts of the same design. And
a third rule éays that flowers and other natural objects
should not be used as ornaments in their natural forms, but
should be conventionalized or reduced to geometrical princi-
ples that convey the idea of their representation without
purporting to be a likeness of the original, for the reasons -
heretofore set forth.

15. Color may be used to assist in the development of a
form or idea, or to distinguish objects or parts of objects,
one from another; or color may be used to assist light and
shade, helping undulations of light and form by the proper
distribution of several different tints. Color should never
be used, however, where the exigencies of the case do not
positively require it.  Every design should depend for its
intrinsic beauty on its form and its proportion, and these
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may be enhanced by combinations and relations of color;
but the design is a poor onc that depends entirely on color
for its attractiveness and beauty.

With this understanding of the facts, let us now consider
what has been done by our predecessors in the field of orna-
mental design.

ANCIENT ORNAMENT.

PRIMITIVE ORNAMENT.

16. Under primitive ornament, we will consider those
efforts at ornamental design observable in the works of the
savage tribes. These peoples had no written history of art
from which to draw ideas, no theory or rules of proportion to
govern their conceptions, and, consequently, the expression
of art as exhibited in their decorated utensils can be con-
sidered pure and untrammeled.

1%7. Influence of Nature.—From the testimony of trav-
elers in but partially explored countries, it would appear
that there is no place on the face of the carth where some
attempt is not made at ornamentation, no matter how crude
a state of civilization the people may be in. The desire for
ornament is present in every race, and it develops and
increases in importance directly in proportion to their prog-
ress in civilization. Man appears everywhere impressed
with the beautiecs of nature that surround him, with the
mysteries governing the growths and phenomena that he
cannot understand; and he secks to imitate, within the
limitations of his power, some of the works of his Creator.
The earliest instinet of man is to ereate something; no
matter how powerful he may be as a warrior, how dis-
tinguished he may be as a tribal lcader, or how wealthy he
may be in the possession of earthly goods, he recognizes his
inability to explain the phenomena of nature, and naturally
attributes it to a being higher than himself, Itisat all times
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apparent that this being, whom he in his primitive way may
worship as a god, creates, by some undefined power, devel-
opments and appearances that inspire him with mystery and
awe. Conscequently, he endeavors, in his own simple way,
to call into existence creations of his own that shall impress
those fellow men whom lie considers his inferiors as much
as he is impressed by the works of his mysterious Supreme
Being.

18. Origin of Tattooing.—In some savage tribes, this
desire is expressed in the attempt to increase the facial
expression by which he expects to strike terror to his enemies,
rivals, or inferiors, or to create what appears to him a new
and mysterious beauty. This he accomplishes by tattooing,
or sometimes merely with paint. It is a remarkable fact
that hideous as this practice renders his visage, it is, in most
cases, exercised with the greatest care that the lines shall be
so placed as to increase the facial expression and develop, to
the greatest extent, the cccentricities of his natural features.
Trivial as this detail may at firet appear, it lies at the bottom
of the fundamental principles of decorative design. The
savage warrior does not obliterate his own expression and
cover his face with paint and tattoo marks to create a new
one, but simply arranges the lines to emphasize the details
of severity that he already passesses and with which he
expects to inspire an impression of terror.

19. Origin of Set Styles.—It can be clearly shown
throughout all history that in certain periods, an individual
mind, stronger than those with which it is surrounded, will
impress itscelf on a generation and carry with it a host of
other minds of inferior power. These inferior minds imitate
what they know to be better than what they can create, but
do not imitate so closely as to destroy their own individual
ambition to originate. It is to this tendency that we owe
the hirth and the modifications of styles.

The efforts of the people in the earlicst stages of civiliza-
tion are like those of children, though lacking in power of
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expression, they possess a grace and originality rarely found
in middle age, and never in manhood’s decline. The same
may be found in the infancy of any art, which we will
endeavor to point out as we go along. When art struggles
for an existence, it succeeds by creating for itself new forms
and new ideas, but, when reveling in its own successes, it
fails.

20, Effect of 'T'raditional Styles.—The pleasure we
receive in contemplating the crude attempts at ornament of
the most primitive tribes arises from our appreciation of a
difficult accomplishment. We are interested in the evidence
of the intention, and are surprised at the simple and child-like
rudeness by which the result is accomplished. In fact, what
we seek in their work of art is the evidence of mind—the
cvidence, of that desire to create to which we have already
referred. This evidence of mind, strange to say, is much
more readily found in the rude attempts at savage ornament
than in the innumerable productions of a highly advanced
civilization.

When art is manufactured by a combined effort, instead
of being originated by the efforts of an individual, the true
instincts, which constitute its greatest charm, are lost. By
this we mean that the art of the present day is the result of
the combined efforts of artists and artisans through centuries
of development, whereas the art of the savage tribes is the
expression of the mind of an individual warrior, untram-
meled by tradition.

21. Expression of Taste in Savage Ornament.—In
Fig. 1 is shown a reproduction of a cloth pattern, the original
of which came from the savage tribes of the Samoan Islands.
It is made from thin sheets of bark stripped from a peculiar
species of tree, and is beaten out and united so as to form
one long parallelogram of cloth. Certainly nothing could
be more primitive as a method of manufacture, yet the pat-
tern shows the existence of taste and skill, and an ingenuity
of design rarely found in many of our woven fabries of the
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present day.  The pattern is exccuted by means of small
wooden stamps, and the work, though rude and irregular in
its exccution, conveys the intention at every point. There is
a skilful balancing of the masses and a judicious avoidance of
lines that would tend to cause
the eye to run in one direction.
This is done by opposing each
set of lines with others of
opposite tendency. There are
many styles and patterns of this
work, all of which show posi-
tive genius in their arrange-
ment and development.

N
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¢ c‘@_ 22. Decorative Theory
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AN Exhibited by the Savage.—
v N . .
AN The next development in this
gé “,/, : primitive art is founc.l in the
?;ﬁ & attempts at wood carving, and
2@4‘ the most likely place to look
W Z L for it would be on the weapons
p22 o8 /// 3 p
% i é used for the defense of the tribe,
—s or in the chase of animals for
food. The bravest or the most

skilful of the warriors or hunters
would desire to distinguish him-
sclf somewhat above the others
by the possession of a weapon,
not only more useful, but, in
his cyes, more complicated, and more beautiful. The best
shape for the weapon he has already determined by experi-
ence, and the enriching of its surface by carving naturally
follows.

The eye of the warrior being accustomed to the geometrical
forms and details of the stamped cloths, his hand attempts
to imitate them in the handles of his wooden utensils by
menns of knife cuts, and the paddle shown in Fig. 2 illustrates
Dow faithfully this representation has been carried out.

FiG. 1.



$3 HISTORIC ORNAMENT. 13

This instrument is from New Zealand, and the taste exhibited
in its carving would bear favorable comparison with the art
works of the highest state of civiliza-
tion. There is not a line on its sur-
face misapplied; the general shape is
most graceful and elegant, and the
decoration is applied everywhere to
best develop the form.

The New Zealander’s instinct taught
him that his paddle should be strong,
not only in reality, but in appearance,
and his ornament is so disposed as to
give an appearance of strength greater
than it would have had if the surface
had remained undecorated. The band
in the center of the length of the
blade is continued around both sides,
binding the border that extends around
the edge, and this latter appears to
hold in place all the other bands. Had
these bands run out like the center
one, they would appear to have a tend-
ency to slip off, as the center one is
the only one that can occupy its posi-
tion around the end of the paddle
with repose.

23. Value of the Study of Ilis-
toric Ornament.—These few facts
have been pointed out in the prece-
ding pages, so that the student may
fully appreciate that beauty of orna-
ment does not depend on the fidelity
with which ancient ornament can be
copied. The natural tendency of the
mind will produce good results in
the application of ornament in nearly
all cases, if it is allowed to work
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logically and without influence from stereotyped or his-
torical forms.

The study of historic ornament is practiced to familiarize
the student with what has been done heretofore, to point
out to him such parts of the ancient works as have been
done well, and to show him why they are considered to be
done well, and also to render him familiar with other works
of celebrated art periods which, though they may be beauti-
ful in themselves, are not, as a matter of fact, as high a
grade of art as our New Zealander’s paddle, because of the
lack of expression of mind in the designs, and the tendency
to imitate the works of what was believed to be a superior
mind, rather than to develop a new style along new lines.

24. Iow to Study Ornament.-—From what has already
been said, it will be easily understood that the ornament of
a people carries in itself the characteristics of that people.
It must be interpreted, however, by the aid of the history
of the people as expressed in their monuments. The sub-
ject of historic ornament should therefore be studied, not
only with regard to its grace and beauty, but as a key to a
portrayal of the qualities, characteristics, and disposition of
the people to whom it belonged.

In the consideration of the ornament of a country, we
must first investigate all the details that are likely in any
way to affect the art, in order that we may better under-
stand why certain characteristics exist in the ornament of
one people and are entirely absent in that of another.

EGYPTIAN ORNAMENT.

25, Influence of the Nile on Egyptian Ornament.
It seldom or never rains in Egypt, except in the delta at the
mouth of the River Nile, and nature has provided for the
fertilizing of the land by an annual overflow of the river
that brings down mud and alluvial soil from the mountain
regions, and deposits it on top of the old soil, thus enrich-
ing it. Tor three months the water slowly rises in the Nile
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Valley, and, for three months following, the river slowly
subsides and then remains a narrow stream for the rest of
the year, bordered by green fields of cotton and grass. The
phenomenon of this yearly inundation of the Nile, Fig. 3,
slow, majestic, and munificent, naturally impressed the early
Egyptian with a feeling of mystery and awe. In fact, in
this inundation lies the key to the wealth of ancient Egypt.

FIG. 8.

Dwelling during the dry season on what would appear to
be a barren plain, the Egyptian saw the provision of a
Supreme Being working for his good when the waters of the
Nile gradually overflowed, fertilized the soil, and then slowly
subsided, leaving him to plant his seed. It is not strange,
therefore, that the Nile and everything associated with it
should be sacred. In all Egyptian ornament, we find some
symbol or detail that reminds us of this great beneficenece of
Providence and favor to the Egyptian. The Egyptian was
an appreciative mortal, and in his art and architecture every-
where placed some reminder of the fact that he could do
nothing and would be nothing without the care and watch-
fulness of this supreme power.

26. Antiquity of Egyptian Ornament.—In study-
ing Egyptian ormament, however, we cannot begin at the
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beginning, as we can with other styles, inasmuch as we have
no historical records of any beginning. A peculiarity of the
Egvptian over all other styles is that the more ancient the
ornament, the ncarer perfection is the art. Architectural
monuments, erected 2,000 years before the Christian era, are
built of stones taken from the ruins of much more ancient
buildings that were really more perfect. We are therefore
compelled to study Egyptian art during a period of its
decline, but can accept the style as absolutely original, inas-
much as we have no record of the existence of an earlier
nation from whom they could have borrowed it.

In Egyvptian art, there are no traces of infancy, nor of for-
cign influence, and it is safe to infer that the Egyptian artist
drew his inspiration directly from nature. The types of his
ornament arc few but perfectly natural, and in the earliest
period of Egvptian art, the representation is but slightly
removed from the type; but the later we descend in history,
the more we find the original types receded from, until it
is difficult, in many cases, to discover from what original
idea the ornament, by successive mental efforts, has been
developed. ‘

2%. Influence of Religion.—Although the Egyptians
decorated every article of utility that was in any way asso-
ciated with their civil, domestic, or religious duties, we
depend for examples of their ornament almost entirely on
the designs and writings executed in connection with their
complicated form of religion.

The temples, tombs, and other sacred monuments of the
most ancient inhabitants afford us the most rational and pro-
gressive examples of ornament, and it is from these that we
derive nearly all the information that we have of the man-
ners and customs of the carly Egyptians. In the temples
are preserved certain stone tablets and other devices, on
which are records of certain ceremonies in connection with
their religion, and these records are always executed in their
pectiliar form of hieroglyphs.  The word Jieroglyph, being
literally translated, means sacred writing, but in its specific
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sense is used to indicate the peculiar pictured descriptions
of the Egyptian religious ceremonics that are found carved
and painted on the walls of their tombs and temples.

28. The Egyptian temple consisted of a small sanctii-
ary, or sekos, as it was called, that was reached through a
large columnar hall known as the Za// of assembly, or some-
times the /Zypostyle hall, the latter term meaning covered
over on columns. In front of the hypostyle hall was a
large open court, surrounded by high and massive walls and

16, 4.

entered between two tower-like front walls, called pylons.
Each of these parts was varied slightly in différent structures,
some having two courts.in front of the hypostyle hall, known
as the outer and inner court, and in many of the temples the
sekos was surrounded by a number of smaller apartments.
On the outside of the temple, the entrance was approached
through a long avenue—often a mile or more in extent—
lined on each side with colossal sphinxes, and occasionally
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ending in a large monumental gateway advanced before the
main entrance to the temple, as shown in Fig. 4. This
gateway was called a propylon, and it stood alone before
the main entrance like a silent sentinel. The example shown
in Fig. 4 is from the temple of Rameses I1I, at Karnak, and
from this a fair idea of the magnitude of these great archi-
tectural details may be obtained. The faces of the propylon
were always decorated with elaborate hieroglyphic devices
as shown, and over the top was carved the winged globe, of
which we shall have occasion to speak hereafter. Beyond the
propylon stand the two great pylons that form the outer front
wall of the building, and the entrance between these two
masses is similar in detail to the gateway advanced in front.

A better idea of this arrangement can be obtained from
Fig. 5, which shows a portion of the avenue, the entrance,
and pylons of the temple of Edfou, in Upper Egypt. In

this case, the propylon is omitted, and at the end of the
long avenue of sphinxes stand two great obelisks—one on
cach side of the entrance. The walls of the pylons them-
selves are decorated in hicroglyphs, the design at the bottom
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representing a group of prisoners, taken from Palestine,
about to be executed by the king.

29. Interior of the Temple.—On the inside of the
temple, these pylons are sculptured in much the same man-
ner, though the lower part of them is largely covered by the
roofed passageway around the edges of the court. Fig. 6 is
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a reproduction of a photograph taken in the inner court of a
temple on the island of Phila, and shows the appearance of
these pylons on the inside, and a portion of the columns
supporting the roof on the right side of the court. The
pylons were massive structures, and contained, in their in-
terior, a number of secret rooms accessible only to the
priest and members of the roval family.

An entrance to the interior of one of the pylons is seen on
the left of Fig. 6, and it will be observed that the general
treatment around the door and over it is precisely the same,
but on a smaller scale, as the main entrance to the temple
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and the general character of the propylon illustrated in
Fig. +.

A better idea of the massiveness of these pylons may be
obtained from Fig. 7, a photograph of the temple of Edfou,
showing the taper of the walls from the ground upwards, a
characteristic of all Egyptian architecture. This illustra-
tion is taken from above the side walls of the temple, so

F1G. 7.

that the entrance columns of the hypostyle hall at the
rear of the court may be seen, and by comparing Fig. 7
with Fig. 5, both being illustrations of the same tem-
ple, a fair idea of the state of preservation of this great
cdifice may be obtained, Fig. 5 representing it in its
original form and Fig. 7 being a photograph of it at the
present day.

At the top, the walls of the pylons flared out, forming a
simple concave cornice, above which gleaming cressets at
night and flaunting banners by day were carried on long
iron stocks or staffs, which, combined with the highly
colored decorations on the walls, gave the building an effect
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., of mysterious grandeur, perfectly consistent with the com-
plex system of the ancient Egyptian belief.
The iron stocks carrying the banners, etc. were inserted
in the recesses shown on each side of the entrance.

F16. 8.

30. Obelisks,—The obelisks in'front of the temple are
in themselves characteristic of Egyptian art.  Each of these
consisted of a tall stone shaft, quarried in a single piccee,
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and sculptured on four sides with elaborate hieroglyphic
ornament. .\ photographic reproduction of one of these
interesting details is shown in Fig. 8. This was one of a
pair of obelisks known as ‘‘Cleopatra’s needles,” and is
shown as it stood in the city of Alexandria, Egypt, for
nearly 2,000 years. It is 67 feet in height, and 7 feet
7 inches square at the base. It originally stood with its
companion before the entrance of the temple at Heliopolis
in Lower Egvpt, but was removed to the city of Alexandria
after the defcat of Anthony and Cleopatra by the Roman
emperor Augustus, just before the beginning of the Chris-
tian era. In the year 1878 it was removed from Alexandria
and transported te New York City, where it now stands on
a mound on the east side of Central Park.

31. The temples differ widely in size and elaboration
of plan, but the general scheme of arrangement is the same
in all cases, whether the example is taken from Northern
Egypt or Southern Nubia. Between the years 1600 and
1100 B. C., the greatest temples were built. The Pharaohs
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wanted cternal dwelling places for their deities, and built
their temples entirely of stone, laid up in blocks so massive
and so well fitted that they have withstood the ravages of
time down to the present day.

In IMig. 9 is shown the plan of the Ramesseum, a temple
built by, and named after, Rameses, one of the kings of
Eovpt, who reigned about 1500 B. C. Here the sanctuary
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is shown at A, surrounded by a number of smaller apart-
ments @, which were used by the priests and members of
the royal family, both as places for their mysterious devo-
tions and as royal residences; the king and his immedi-
ate relatives being considered earthly representatives of
the gods. The sanctuary contained the shrine, and was
entered through either of two portals, one from the hypo-
style hall B and the other communicating with onc of the
sacred apartments @',

At 7 is shown the hypostyle hall, the roof of which was
supported by two sets of columns, the central ones being

FiG. 10.

longer than those on each side, in order to provide a clear-
story for the admission of light and air.

This is more clearly shown in Fig. 10, which is an illus-
tration photographed from a restored model of the great
hypostyle hall in the temple at Karnak. At @ is scen the
double row of long columns, which are connected longitu-
dinally by the stone lintels &, in order to receive the edges of
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the stone slabs ¢, which form the roof over the nave, or cen-
tral portion of the temple. On ecach side of these are the
shorter columns «, which are connected transversely by the
lintels ¢, and the inside row longitudinally by the lintel £,
to support the roof slabs g in the samc manner as over the
nave. An open space /% is thus left to admit light to the
interior of the hall, and form a clearstory similar fo the
samme detail in our more modern cathedrals, of which we
shall learn later on.

The spacing of the supports being governed entirely by
the length of lintel the builders were able to quarry, the
columns are exccedingly close together. For this reason,
large apartments were never entirely roofed over in the
Jgyptian temples, but were open to the sky, either wholly
or in part, as shown in Fig. 9 at C, which is the inner court
of the temple, from which the hypostyle hall must be
entered.

On each side of thisinner court is a double row of columns
supporting a roof extending from the side walls, while at the
back is a single row of columns ¢, and a row of square
piers 4, which carry a portion of the roof that extends over
from the hypostyle hall. Another row of square piers ¢ car-
ries the roof over the front end of this inner court, which,
with the other partial coverings, surrounds the court with a
narrow projecting roof on all four sides.

32. The effect of this treatment must have been very
imposing in itself, but, to add to the impression, colossal
statues were carved on the inside faces of the square piers,
and flights of stone steps led up to a gallery at the level of
the hypostyle hall, the floor of which was considerably above
the level of the inner court.  The outer, or entrance, court 2
was a comparatively plain enclosure, with columns on each
side and a single flight of steps up to the floor of the inner
court above. It was entered through a narrow portal f,
flanked on cach side by the massive pylons Z, and served
mercly as an entrance court preparatory to the grandeur
and solemnity of the more sacred apartments beyond.
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33. The early Egyptian statues were usually colossal in
size, and there was no attempt at economy or saving of time
in any structure that was erected for the purpose of religious
ceremony or the burial of their dead. The pyramids (see
Figs. 8 and 11) were erccted as tombs for the kings, and
give a very fair idea of the patience and persistence of this
ancient people, that would work 100,000 men for 20 years on
a tomb for the body of their king, at a cost of over $40,000, -
000. It is a mystery to this day how the stones were quar-
ried and transported with the primitive tools and machinery
in use 3,000 years before the Christian era, for this great
pyramid of Cheops, 800 feet square at the base, and 450 feet
in height, is the largest structure in the world today.

34. The Great Sphinx.—Next to the pyramids in
massive grandeur comes the Great Sphinx at Gizeh. This
is a statue of the Egyptian god Harmachis, carved out of
solid rock, making a figure 146 feet long, 65 feet high, and
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34 fect across the shoulders. The body, which has the form
of a crouching lion, is now entirely buried in drifted sand,
but the human head, measuring 23 fect from chin to top,
and the broad, massive shonlders, arc stiil visible above the
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sand drifts, as shown in Fig. 11. Between the forefeet of
the body is excavated a temple where the god was wor-
shiped, and, if built at the samec time as the sphinx, this
temple is the oldest architectural monument on record, as it
antedates the pyramids over 1,000 years.

35. Types of People.—There were two types of people
among the Egyptians, varying decidedly in physique and
intellectual appearance. One type of aristocratic origin
possessed a refined face, with a moderately high forehead,
aquiline nose, rather full lips, and rounded chin; the other
tvpe was from plebeian stock, with low forehead, short nose,
heavy jaws, and very thick lips. The former was serious
and thoughtful, grave, dignified, and religious; the latter
gay, pleasure loving, light hearted, and good natured. These
two types are represented in many of their hieroglyphs and
wall paintings, and are often used as symbols of the very
attributes we aseribe to them. The lower type have been
used to express some degraded or inferior people, and the
more refined type have been used to represent royal person-
ages and the gods.

The kings and royal families in Egypt being considered
earthly representatives of the gods, had privileges in the
complicated system of Egyptian religious rites that the
priests themselves did not enjoy. An offering to a king was
equivalent, under certain circumstances, to an offering to
one of the gods. The Egyptians worshiped many gods, but
the chief cnes were Osiris, Isis, Horus, and Thoth. They
also paid religious regards to animals, Cats, dogs, cows,
hawks, bectles, and monkeys were sacred throughout all
Egypt, as will be seen hereafter.

36, The Lotus and Papyrus.—The most conspicuous
type in Bgyptian art is the lotus (Fig. 12), a plant growing
on the banks of the Nile, somewhat resembling our pond
lily, but differing from it in coloring. The lotus leaves float
on the surface of the water at the end of a long stem, in the
same manner as do the pond-lily leaves, but the blossom
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stands on a stiff stalk high out of the water, and is of a bril-
liant purple color on the border petals, with a heart of deep
orange. The lotus was a sacred flower, and as an offering to
the gods was conspicuous in the highest forms of worship.

It is easy to understand the importance of the lotus in
Egyptian religious theories. The deified lotus stands repre-
sentative of the homage rendered to the beneficent action of
water and sun on the sleeping earth. It is the symbol of the
annual evolution of the seasons, causing generation to suc-
ceed generation, and the return of life, where everything had
seemed barren in the immobility of death.

The papyrus plant was also used largely in Egyptian art
and associated with the Nile on whose banks it grew, but not
to such an extent as the lotus. From the papyrus plant a
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kind of paper was manufactured on which the Egvptians
wrote many of their sacred legends, and it is from the name
of this plant that the modern word ¢‘ paper” is derived.

3%7. The Winged Disk.—The sun itself was also the
object of direct worship, the ceremony of which was varied
by the priests in order to make it penetrate more deeply
among the masses. The disk, as representative of the sun,
is used in many Egyptian hieroglyphs, and received a certain
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share of homage owing to its relation to agricultural devel-
opment after the Nile had completed its inundation. A
combination of the disk and feathered forms produced an
ornament generally known as the winged disk, or the winged
globe (Fig. 13). This consists of the solar disk, supported

on cach side by an asp (the royal symbol of Upper and Lower
Egypt), and the wide outstretching wings symbolize the
untiring activity of the sunin its beneficence; hence, adivine
protecting power. It is emblematic as a whole of the tri-
umph of right over wrong, and an inscription at Edfou says
that Thoth, the god of speech and wisdom, ordered that this
emblem should be carved over every door in Egypt. It is
everywhere apparent in Egyptian sacred painting, but varies
stightly in detail according to the place where it is used.
Wherever it appeared carved over the doorway of a temple,
painted on the walls of a tomb, or woven into a fabric of the
vestments of a priest or king, this emblem was a monument
of the Egyptian’s religious sincerity and
appreciation of benefits derived from
his god.

38. The Scarabgeus. —The scara-
beeus, or beetle, Fig. 14, was identified
with the rising sun, and typified creation
and resurrection, or new birth. Its
exact significance is somewhat com-
plicated, as are in fact all Egyptian
emblems; but, owing to the habits of the bectle, slowly
developing from a grub through various stages to a full-
grown inscet, it is emblematic of progress and evolution.
In the tombs and ruins of the Egyptian temples are found
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thousands of models of these beetles that seem to have been
worn as amulets.

39. Consistency of Egyptian Ornament.—Another
type of Egyptian ornament is the palm, from which canopies
were made, and also the fans and shades that were held over
the heads of royal personages during ceremonies, to protect
them from the sun. These few types form the foundation of
an immense variety of ornament with which the Egyptian
decorated the temple of his gods, the palace of his kings, the
covering of his person, and his articles of luxury, as well as
those articles of more modest daily use, from the wooden
spoon that fed him in infancy to the mournful boat that
carried his embalmed body across the Nile to its final resting
place in the Valley of the Dead. Following these types in a
manner so nearly allied to the natural form, they observed
the same laws that the works of nature ever displayed, and,
no matter how conventionalized their ornament ever became,
it was always true. The Egyptian artist never violated a
natural principle, and, on the other hand, he never destroyed
the consistency of his conventional representation by too
close an imitation of the type. A lotus flower carved in
stone, or forming the graceful termination of a column, or
painted flat on the wallsas an offering to the gods, was never
a lotus portrait, and never impressed the beholder as one
that might be plucked, but was always the architectural rep-
resentation of it suited to the material in which it was cut,
or the colors in which it was rendered.

40. Conventionalism.—A good idea of the simple con-
ventionality of their forms can be obtained from Fig. 15,
where at () is shown the conventional representation of the
lotus blossbm, the outside leaves of which, in colored work,
were usually painted a deep green.  The first 10w of petals
was also green, but of a lighter shade, while the innermost
petals were red. The space between the petals was painted
a deep yellow. At a distance from the eye, the red and
yellow seemed to blend together and form a deep orange
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hue with a suggestion of surrounding green, characteristic
of the general appearance of the lotus flower.

The transition from (@) in Fig. 15 to the form shown at
(0) is by no means a difficult matter, the omission of the
innermost row of petals being the only radical change.
From (&) to (¢) is a simple development wherein the calyx

) (c) (d)
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of the conventionalized flower has become larger in propor-
tion to the petals, and from (c) to (<) is but a step in orna-
mentation, showing the gradual growth of design from the
conventionalized rendering of the blossom itself to a device
that is purely ornamental and derived from, though in no
way representative of, the Egyptian lotus. The further
development of this form in Assyrian and Greek art will
show the importance of this line of study.

41. Classes of Egyptian Ornament.—Egyptian orna-
ment may be divided into three classes: that which is con-
structive, or formsa part of the monument itself; that which
is representative, but is at the same time conventionally
rendered; and that which is simply decorative. In each
class, the ornament is always symbolic, and the few types
mentioned, upon which it is founded, we find are but slightly
changed during the entire period of Egyptian civilization.

4%, The student of historic ornament should familiarize
himself with the difference between the terms style, class,
and /ype.  The term style is used to indicate the period or
nationality of the ornament, as the Early Egyptian style; the
term class is applied when we wish to indicate a subdivision
of some style, as the constructive class of the Egyptian
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style. The term type is used to refer to the natural form
from which the ornament is derived, as the lotus type of
Egyptian ornament.

43. Constructive Ornament.— Of the constructive
ornament are the columns and their terminations, and the
crowning members of the walls. The column base was fre-

quently molded to represent the root, and the shaft was
reeded in representation of the stalk, while the capital was
carved similar to the form of a bud or full-blown lotus
flower, as shown in Fig. 16, where at (a) is seen the bud
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capital, and at () the capital derived from the full-blown
flower. All this was symbolic, as the lotus meant much to
the Egyptian.
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