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PREFACE.

THE Analytic Series of this system of drawing differs
from the Synthetic, not only in the more elaborate finish
of the designs, but in regard to the fundamental principle
upon which the designs are constructed.

To analyze is to divide a whole into parts, and ana-
lytic drawing requires, first, that the outline of the whole
space including the design shall be considered; and,
second, that this space shall be divided into definite
parts by lines drawn between points which mark the
proportional division of the external lines.

It will be seen that such a course requires careful
comparison and accurate judgment in regard to propor-
tion and symmetry, and higher mental processes than are
brought into exercise in the synthetic course. For ac-
quiring skill in construction, and for developing taste in
regard to form, the inventive process is still continued;
and it is the firm conviction of the author that the
designs produced by the inventive process, however
crude and imperfect, stimulate the mind more power-
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fully in the right direction than the mere imitation of
the best works of art.

The knowledge of form, derived from actual work in
invention, will give to pupils a better appreciation of
the designs of the applied course, and especially of the
mathematical proportions observed in the forms of the
higher animals and of man. It will be seen that, in
nearly every design, the outlines may be brought within
the limits of some simple geometric figure. These figures
may be treated in the same manner as the construction-
lines of an outline map, and afterward the real forms may
be filled in precisely as in map-drawing.

A Drief study of these outlines and proportions will
enable pupils to draw animal and human forms accu-
rately at will ; and the possession of this ability is so im-
portant that teachers should give prominence, not only
to the designs of this character in the books, but should
encourage independent investigation in this direction.

In conclusion, the author would express his thanks
to Prof. James Johonnot, of the South Missouri Normal
School, for his practical aid and suggestions in adapting
this work to the wants of American schools, and for his
unwearied interest in the subject. In the introduction
to the present volume, he has assigned to drawing a high
place as an instrumentality for the full and healthful
development of all the mental faculties. This rank,
though fully deserved, is scarcely yet recognized by the
public generally. '

The author would also acknowledge his indebtedness
to Miss Emma Hutchins, of the Oswego Normal School,
for the preparation of a large number of the designs in
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the applied course, many of which have been copied from
Nature; and to Miss Emma Dickerman, of the South
Missouri Normal School, for many of the most tasteful
designs in the inventive course.
Osweao, N. Y., January 15, 1878,






INTRODUCTION.

THE value of drawing, as an educational exercise in
our schools, is just beginning to be appreciated in this
country. Hitherto it has been generally viewed as a
mere accomplishment, and as attainable only by the
favored few. A child with a natural aptitude for de-
lineating forms has usually been regarded as a prodigy
not subject to ordinary limitations; and the fact of his
representing forms successfully has seldom been consid-
ered as indicating the possibility of others doing like
work.

Drawing also has been largely regarded as of no
practical value in an educational course. The only end
supposed to be gained was the power to make pictures;
and this was considered of little worth unless the pupil
intended to become a professional artist. The larger
benefits derived from its exercise have been overlooked
or ignored.

This low, estimate of the importance of drawing is in
part due to a general want of knowledge concerning its
principles and practice. Comparatively few persons have
either the ability to draw, or to determine whether a fig-
ure made by another is correctly drawn, or the reverse.
Not appreciating the utility of the knowledge which
comes from the study and practice of drawing, they have
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no desire to inform themselves, and their attitude in the
matter is that of direct opposition or of complete apathy.

Still another reason tells in the same direction. The
teaching of drawing has been largely confined to the
copying of pictures, reducing the exercise to one of mere
imitation, and bringing into action none of the higher
faculties of the mind. As a natural consequence, pupils
generally have disliked the work, and their labors have
been almost fruitless of good results. Children are
wearied and disgusted by the endless repetition of un-
meaning lines, and by copying pictures in which they
take no interest, and which do not convey to them a
single thought; and, when they grow up and take their
places in society as parents or school-officers, it can
hardly be expected that they will take a lively interest
in drawing, or encourage its introduction into schools.

In spite, however, of ignorance, of apathy, and of
hostility, and in spite of all obstacles, drawing is grad-
ually and surely making its way into all grades of our
schools, and the conviction is rapidly growing that there
are few studies that can be introduced into a general
school-course of greater intrinsic value.

DRAWING AS A MEANS OF MENTAL DEVELOPMENT.

The value of drawing will be best appreciated when
we understand its precise nature, and the relation it
sustains to other branches in the course of instruction.
Drawing is a method of expressing thought, and philo-
sophically is associated with other forms of language.
Like language, it should be regarded as a means, and not
as an end. It is valuable as embodying thought, and
as a mode of communicating thought to others; but,
divorced from thought, it is but a lifeless form. Picture-
making may become mechanically perfect, but, unless it
embodies and expresses the thought of the artist, the pro-



INTRODUCTION. 9

cess is valueless in an educational point of view. Not
. only should the whole picture express a thought, but each
line and mark should be necessary to the complete ex-
pression, or it is superfluous, and, as such, a hinderance
rather than a help.

ArrENnTION.—In all true educational work the pri-
mary attention should be fixed upon the thought, and
the secondary on the expression. Thus, in the study of
any of the sciences, when books are used, the great effort
should be to understand the ideas recorded, and the
words should be considered useful only as they fully ex-
press these ideas. Vagueness of expression more often
results from vagueness of thought than from any lack in
the use or arrangement of words, and improvements in
modes of speech must come largely from a more clear
comprehension of the thought involved. As drawing is
but a kind of language, the primary attention should be
fixed upon the form to be portrayed, while the method
of representing the form should be as nearly incidental as
possible. 'When the lines drawn are imperfect, the cor-
rection should be made by more accurate observation of
the form itself, rather than by calling the attention
specially to the faulty expression.

OssErVATION AND PERCEPTION.—It Will be seen, then,
that drawing makes a continuous demand for close and
accurate observation, thus cultivating the ‘perceptive
faculties, and storing the mind with distinct ideas of
form. Tt leads also to comparisons and nice discrimina-
tions, and fixes the attention upon real objects. When
the perception is once developed by means of these
exercises, activity and keenness of observation become
fixed habits of mind, increasing thought, broadening
culture, and enriching life.

But expression must always accompany thought.
Words are used to embalm general ideas, and drawings
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are made to clearly define and preserve ideas of form.
The hand must be trained to express what the eye -
perceives. Careful practice alone can accomplish this.
When, after repeated trials, the lines drawn fail to rep-
resent the form desired, the difficulty will prob'ably be
found in defective observatlon rather than in any fault
of the muscles.

The education of the hand, so that it is brought into
exact harmony with the eye, and obeys the mandate of
the will instantaneously, is an educational achievement
of immense importance in all the vocations of life. The
effort to express also corrects observation, and thus per-
ception and expression mutually act and react, stimulat-
ing, criticising, and correcting each other.

ImaciNaTioN AND REeasoN.—Not only does drawing
assist in the cultivation of perception, but it also may be
made an important auxiliary in the development of the
higher faculties. In all of the inventive work of draw-
ing, the imagination is brought into active exercise, and
perhaps no better school-work was ever devised for that
purpose. The first efforts at invention may prove failures,
from the fact that imagination has not been awakened.
The mind has been accustomed to move along the path
of the real, imitating and accepting without any effort at
rearrangement or new combination. The creative ener-
gies of the mind have not been called into action.
Thought remains under the domain of the senses, and is
confined to that which is visible. But by sumple and
progressive steps the mind is led away from the actual
and toward the ideal. By the judicious instruction of
the teacher and the stimulus of example, the imagination
is at last aroused. The possibility of creating new fig-
ures and designs becomes a living reality. The newly-ac-
quired consciousness of power to do, stimulates the mind
to greater activity, and leads it to higher achievement.

~
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The imagination, however, which concerns itself with
rearrangements without regard to order, must be directed
so that the new combinations may produce definite re-
sults. The designs produced should be orderly, harmo-
nious, and symmetrical. The faculty which perceives the
relations upon which these qualities are founded, and
which directs and controls the imagination, is reason.
Every drawing-lesson, then, may be made to fulfill the
highest function of school-recitations, that of bringing
into active use all the powers and faculties of the mind,
in their natural order.

To produce these results by drawing exercises, the
inventive and applied courses are both indispensable.
If the inventive work is omitted, little or no exercise is
given to the imagination; and merely copying pictures
which others have drawn, fails to bring into active use
the higher powers of the mind. If the applied course is
omitted, the imagination is not brought under the whole-
_some control of reason, and made to conform to the actual,
but runs riot and wastes itself in objectless pursuits.

ConceprioN.—In its full development, the mind must
have the power to form mental images of things unseen.
It must vividly recall the actual, and as vividly con-
struct mental pictures of the ideal formed by rearranging
the elements of the actual. This process, combining
vivid perception and recollection with imagination, is
known as conception, and the picture so formed is called
a concept. By drawing, we obtain more vivid concepts
of form than by any other means. The effort to repre-
sent corrects errors of perception, errors of recollection,
and errors of imagination ; and, when the drawing is per-
fected, the concept stands out clear and sharply defined.
The mental act of thus defining concepts in the concrete
becomes a confirmed habit of the mind which extends to
every possible department of thought.
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Taste—In the construction of a design or a picture,
and in the arrangement of its parts, certain laws in
regard to proportion, harmony, and symmetry, must be
observed, to produce a pleasing effect. By exercise, and
without a knowledge of the laws upon which the true
order rests, the eye may learn to distinguish with great
accuracy the correct from the incorrect, the true from the
false. This perception of the true order of things by an
intuitive or empiric process we call taste. Taste arrives
at results without resort to reasoning, and, when culti-
vated and emancipated from the control of custom or pre-
judice, its decisions will generally be found to correspond
with law. It is an elevating and refining influence, tend-
ing to beautify and enrich life, and to soften the asperi-
ties of social intercourse.

Taste is directly cultivated by drawing. The eye,
trained to definite and accurate observation, becomes
conscious of the natural and true order; and the hand,
trained to execute, reproduces this order in all its exact-
ness. Taste, cultivated in regard to form, leads to the
observance of good taste in the arrangement of things, in
the use of language, and in social manners.

DRAWING AS AN AID TO SCIENCE.

As drawing is an expression of thought, its practice
leads directly to the acquisition of the materials of
thought. An investigation of things themselves gives
us real knowledge; a talk about things yields only ap-
parent knowledge. Drawing as a school-exercise should
" be largely pursued in connection with other branches of
learning, and in the pursuit of real knowledge. The
study furnishes the thought, the drawing expresses it.
But, in the expression, the mind is led to more accurate
observation, and the interest that results leads it directly
to deeper investigations and larger acquisitions,
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For example, by drawing the leaves, the flowers, the
fruit, the stems, and the roots of plants, the mind first
observes the individual forms, then the relations which
exist between the forms of each class, and finally the
larger relations which exist between the different classes.
From this observation of form it is but a step to the
consideration of the relations of parts to each other, to
functions, and to methods of growth. In this manner
systematic botany and vegetable physiology grow di-
rectly out of the knowledge which is forced upon the
mind by drawing.

The same is true in regard to animal life. The pupil
begins to draw the outline of some of the more simple
and familiar specimens, as butterflies. He soon discovers
that, while there is a general resemblance in form in all,
there are differences more or less marked in the different
species. This leads him to a more extended comparison,
and he soon is intent on observing the likeness and un-
likeness between the different specimens which he ex-
amines, This comparison, finding resemblances in gen-
erals, and differences in special details, is the real basis
of philosophic classification, and the pupil reaches this
result by the true inductive process, and as an incident
of work apparently in another direction.

All the branches of natural history and nearly every
science afford similar illustrations of the importance of
drawing in the acquisition of materials of thought. In-
deed, without an attempt at drawing, it is scarcely possi-
ble for students to observe all the nice distinctions and
infinite graduations of form which characterize and indi-
vidualize objects.

The artist, to be successful, must have a knowledge
of actual forms in nature as a basis for his work. Ac:
curate observation furnishes him with food for his im-
agination, and out of the elements so obtained he fash-
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ions his wonderful creations. Conforming to natural
forms and plans, his productions are beautiful and en-
nobling; violating these conditions, either through ig-
norance or design, they are distorted and grotesque.
Excellence in art is attainable only by a loyal adherence
to laws discovered by an examination of Nature's works.

The negative importance of drawing in this connection
is shown by the fact that, while it stimulates the mind
to genuine investigation, and to the acquisition of real
knowledge, it implants in it a dislike for mere memo-
rizing processes, and for apparent knowledge.

The student who studies Nature, “ that elder scripture
writ by God’s own hand,” with ready pencil, recording
his observations by its aid, each day finds his search is
keener, his comprehension larger, and his insight deeper;
because, to represent, he must know; and, to know, he
must examine minutely and reason accurately.

DRAWING IN ITS PRACTICAL VALUE.

Besides its importance as an educational process,
drawing is of great practical value in most of the voca-
tions in life. It is indispensable to the highest success
in most of the mechanical pursuits. The man who can
illustrate his ideas with his pencil, rises from the lower
to the higher walks of his calling. He plans as well as
executes, and he falls naturally into his place as leader
and director. The carpenter who draws well, becomes
foreman, and not unfrequently architect. The machinist
who draws, in many instances, becomes a successful in-
ventor.

Ability to draw is of great value to the farmer.
By its means he plots his ground and divides his fields.
By it he plans his house, adapting it to its surroundings
and to its uses. By it he is able to describe the peculiar
vegetation, the name of which is unknown to him, and
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the kind of insect which destroys his crop. By it he
fashions his utensils and tools, and communicates his
thoughts to others in a thousand instances where ordi-
nary language fails.

In the various manufactures, workmen are in constant
demand who have some aptitude and skill in designing.
In engineering and in architecture, drawing is an integral
part of the professional work. Even to those engaged
in the learned professions, drawing may be made of use
in various kinds of investigation, and in affording amuse-
ment for leisure hours.

WHO SHOULD LEARN TO DRAW.

It has been well said that “any one who can write,
can draw,” and it may be added that any one, who is not
suffering directly under some physical disability, may
learn to draw. As in other branches of education, some
will have a greater aptitude for the work than others, but
all can make some proficiency in acquiring skill in its
execution, and obtain some positive advantage from its
exercise.

In consequence of its importance in educational work
and in practical life, and of the fact that all may acquire
some skill in its practice, drawing should be introduced
into every grade of school throughout the length and
breadth of the country. When this is done, the exercise
will go far toward selecting from the ranks those who
are to be the future artists of the country, and of starting
them in their career. '

From the schools an army of workmen will graduate
so trained that our manufactured and mechanical prod-
ucts will occupy as high a place, in regard to the beauty
of their designs, as those of the most favored nation.

The nation and society at large will feel the impulse
which comes from this practice of drawing in the common
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schools in the improvement of individual taste, in the
disappearance of tawdry ornaments from houses and from
dress, and in the general advance of science and art.

By uniting drawing and the study of Nature, students
are directed to original sources for their ideas of form,
and they easily learn to distinguish the actual from the
merely conventional. Drinking from the same fountain
of inspiration as the great masters of ancient art, they no
longer copy, but invent. From them we may expect
new forms of art, rivaling the old in beauty and richness;
and from the art so developed we may look for an influ-
ence which will react upon education, purifying, enno-
bling, and perfecting,
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POSITION.

Tue Analytic Series of this system of drawing re-
quires much greater accuracy in comparing and measur-
ing than the Synthetic Series which precedes it. In
order to make this accuracy possible, certain definite
rules should be observed in regard to the position of the
body, the hand, the pencil, and the paper.

First. The body should maintain an upright posmon
as nearly as possible at all times. This posmon is neces-
sary to preserve health, secure grace,
and to enable the eye to fully ob-
serve the whole design and every
part of it.

Second. The pencil, of moderate
hardness and well sharpened, should
be of sufficient length to rest upon
the upper joint of the index-finger,
while the pointed end is grasped by
the index and middle fingers and the thumb.

Third. The paper or book should be kept in one
position, and not turned around; but it may be moved
to the right or left, to accommodate the direction of the
lines to be drawn, as will be shown hereafter.

In writing, the relative position of the body and book
is unchanged, as the letters uniformly extend in one
2

a-d

Fige 1
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direction ; but, in drawing, the lines extending in different
directions are best drawn by changing the position of
the paper. By practice it will be found that a vertical
line, or one slightly diverging from
Fig. 2 a vertical direction, is most easily
drawn by having the paper directly
in front; a horizontal line, by plac-
ing the paper a little toward the
right; and an oblique line to the
left, as in Fig. 1, by placing the
paper a little to the left.

As a preliminary exercise, the
teacher should require the pupils to
draw a considerable number of each kind of these lines,
so that they may become accustomed to the positions of
the body, hand, pencil, and paper, which are required in
accurate and rapid delineation. To accomplish this in

Ve

Fig.3

N

classes, dictation exercises, practised simultaneously, are
strongly recommended. '

For example: The lesson is drawing vertical lines, as
in Fig. 2. The pupils assume their proper position, with
the paper directly in front, and, at the signal “ Draw,” com-
mencing the line when the teacher counts one, and finish-
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ing it when he counts fwo, the interval between the
counts measuring the time taken for drawing the line,

This practice has the effect to retard the motions of
those who are apt to make imperfect lines through too
much haste ; and to accelerate those who are habitually
slow, and perhaps indolent.

These dictation exercises should be used frequently
throughout the entire drawing course. A few minutes
during each lesson may be profitably spent in simulta-
neous drawing, in all the primary work, and the same
exercise should be occasionally used in the higher series.

MOVEMENTS OF PENCIL.

Experience shows that the different lines are best
drawn by moving the pencil in certain directions, and

Fig. 4

/

e

that attention should be given to these movements in the
outset.

First. Vertical lines, or those nearly so, should be
drawn from the top downward.

Second. Horizontal lines, or those nearly so, should
be drawn from the left to the right.
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Third. Oblique lines to the right, half-way between
vertical and horizontal lines, should be drawn from the
top downward.

Fourth. Oblique lines to the left, half-way between
vertical and horizontal lines, may be drawn either from
the top downward, or from the bottom upward.

In Fig 3, the methods of drawing these various lines
are illustrated—the arrows indicating the direction in
which the lines should be drawn in each case.

Fig.8

In Fig. 4, sixteen lines are drawn about a common
centre, the arrows showing the direction in which the
lines are to be drawn. It will be noticed that only two
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lines admit of more than one method in drawing, and
these both lie in the same direction.

LINES OF DIFFERENT LENGTHS.

The next subject that demands attention is measure-
ment. The teacher decides upon some definite length,
as one inch, and the pupils are required to draw lines of
this length in various directions, the teacher dictating
and counting as before.

When considerable accuracy has been attained in
drawing the required length at will, the exercise may be
varied by drawing twice the standard length, the teacher
counting one, two, three. Vertical, horizontal, and oblique
lines should be drawn in this manner, as is indicated in
Fig. 5. Lines three and four times the standard length
should then be given, the teacher dictating as before, and
counting one for each additional length.

COMBINING LINES INTO FIGURES.

To combine these lines into figures, dictation exercises
-may be used something as follows:
Draw vertical line, ¢ ¢, in @, Fig. 6—one, two.

"Fig. 6

¢ a e

Ch
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From upper end of vertical line drawn horizontal
line to the right, as ¢ d—one, two.

From lower end of vertical line draw horizontal line
to the right, as ¢ f—one, two.

Draw vertical line connecting the right extremities
of the horizontal lines, as d f—one, two.

The result in this case is a square. In a similar

Pig.?

manner a square having sides of twice the standard di-
mensions may he drawn, as in , Fig. 6.

An oblong may next be drawn with vertical sides of
two dimensions and horizontal sides of one dimension, as
in @, Fig. 7; or an oblong with vertical lines of three
dimensions and horizontal lines of two dimensions, as b,
Fig. 7. :

This exercise may be varied in a great number of
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ways by changing the dimensions of the sides drawn, or
by substituting or adding oblique lines, as in Fig 8.

Fig. 8

/

/
/

DIVISION OF LINES.

The preceding exercises have been given as prepara-
tory to the true analytical work, which consists of divis-
ions and subdivisions of lines and figures. The work
of drawing lines of definite length, and of multiplying
these lengths at pleasure, will be found to greatly facili-
tate the work of accurate division.

The preliminary analytic lessons cannot profitably be
made simultaneous, as accurate division requires the ex-
ercise of judgment, which cannot at first be called into
instantaneous action.

The division of lines may be commenced as follows:
The teacher draws a line upon the black-board, and calls
upon some member of the class to make a dot in the
middle of it. The result is submitted to the class, and
any one is allowed to make corrections in the location
of the dot. The final result is then verified by actual
measurement. When the division can be made with
considerable accuracy, the term bisecting may be given.
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This exercise should be continued with lines of differ-
ent lengths and extending in different directions, until
every member of the class can approximate to correct
results.

The divisions are next bisected, and the whole line
divided into four equal parts; and these divisions in turn
are bisected, dividing the line into eight equal parts, as
in Fig. 9. '

To divide a line into three equal parts requires a still
greater exercise of skill and judgment. The first steps
of this exercise are similar to those described in bisect-
ing the line, and, after the black-board lessons have been
finished, the same exercise should be repeated upon the
slate and paper. The term #risecting is then introduced

and explained.

Fig. 10

| 2 | O 1 [ . ! |

The three divisions of the trisected line, each, may be
bisected, dividing the line into six equal parts; or, each
may be trisected, dividing the line into nine equal parts
as in Fig. 10.

The division and subdivision of lines of different



PRELIMINARY EXERCISES. 25

lengths, and lying in different directions, are further
illustrated in Fig. 11.

The lines in this figure vary in length, so as to make
the divisions of each an independent exercise, and the
divisions vary from two to nine. It would be well for

Fig. 11

\

N

the teacher to draw the figure upon the board, and allow
each member of the class to have a part in the division
of the lines. The figure might afterward be drawn upon

the slate or paper, and the divisions again indicated by
each pupil.
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BISECTIONS OF THE SQUARE.

A square may be divided into square sections by
first placing dots at the middle of the lines that consti-
tute its sides, and then connecting these dots by lines
parallel to the sides, as in a, Fig. 12.

Fig. 12

A dictation exercise to divide a square into four equal
parts may be conducted as follows:

First. Draw a square as directed in a former lesson.

Second. Bisect each side of the square by putting
dots at the middle of the lines.

Third. Draw a horizontal line connecting the dots
on the vertical sides.
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Fourth. Draw a vertical line connecting the dots on
the horizontal sides.

By bisecting each of the divisions of the square, and
connecting the points with vertical and horizontal lines,
the square is divided into sixteen equal parts, as in b,
Fig. 12. This exercise may also be made simultaneous,
the successive steps being dictated by the teacher.

DESIGNS BASED ON BISECTION OF THE SQUARE.

At this point commences the true inventive work.
From the foregoing divisions of the square, a great
variety of designs may be constructed. A few of the
more simple ones may be made the subject of dictation
exercises, as follows:

Fwst Draw a square, and bisect it as in @, Fig. 12.

Second. Draw a line connecting left lower corner
with right upper corner.

Fig. 13

....................................

/

Third. Draw a line connecting left upper corner
with right lower corner. The term dwgonal should here

be introduced and explained.

Ques. What figures do you see now ?

Ans. Eight right-angled triangles. '

Fourth. Erase the left half of the upper horizontal
line, and the right half of the lower horizontal line; also
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erase the upper half of the right vertical line, and the
lower half of the left vertical line, and we have a design,
as in ¢, Fig. 13,
Ques. What figures have we now ¢
Ans. Four right-angled triangles.
. Ques. How are they situated ?

Amns. They are united at a common centre, separated
at their extremities, and are so arranged as to form a
regular and symmetrical figure.

Another design may be obtained by drawing a square,
and bisecting 1t as before ; bisecting each half of the in-
terior lines, and marking the points by dots; drawing
lines from each of the dots to the two nearest corners of
the square; and lastly by erasing the horizontal and ver-
tical lines inside the square, as in &, Fig. 18. In these fig-
ures, the dotted lines represent the portions to be erased.

Fig. 14

It will be noticed that these figures in their outlines
are similar to those constructed by the inventive process
of the synthetic series, differing only in the manner in
which they are obtained.

It will be also noticed that these figures and others
obtained by the division of lines are clearly defined, and
more exactly symmetrical than those obtained by the
synthetic process.
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Another dictation exercise may be given, as follows:
First. Construct a square, and divide it like 4, Fig.

12, omitting the central horizontal and vertical lines.

The result will be a figure like o, Fig. 14.

Second. Draw lines connecting the corners of the in-
terior square with nearest corner of the exterior square,
beginning at the left hand upper corner.

Third. Draw a line from each corner of the interior
square to the centre of one side of the exterior square,
the two upper ones to the right, and the two lower -
ones to the left.

Fourth. Erase the vertical and horizontal lines, lying
between the interior and exterior squares. ,

Fifth. Erase each alternate half of the lines comnpos-
ing the exterior square, commencing with the left upper
corner.

By this process we obtain a figure represented by b,
Fig. 14, made up of four regular rhomboids, a result
which may also be obtained by the inventive process of
the synthetic series.

Fig. 15

The above examples are sufficient to illustrate the pro-
cess of dictation and simultaneous recitation. They will
also be sufficient to give the pupil an idea of the nature
of the work he has to do, and of the means of doing it.
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The teacher should next call for designs from the
pupils, based upon the divisions of the square into four
and sixteen equal parts. One of the simplest of these is
represented in Fig. 15, the dotted lines representing the
original pattern, and the portions to be erased.

TRISECTIONS OF THE SQUARE.

The sides of the square may next be divided into
three equal parts, as before directed; and the dots may
be connected by symmetrical lines, forming figures as

a b c

I

/

shown in Figs. 16 and 17. These six varieties are the
only regular figures which may be formed by simply
uniting the dots by interior lines.

Fig. 17

By erasing the central portions of the exterior lines
in @, b, and ¢, Fig. 16, we obtain @, b, and ¢, Fig. 18,
respectively.

By a slight modification of ¢ and 3, Fig. 18, the addi-
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tion of a few lines, and the erasure of others, we obtain
a and b, Fig. 19, respectively. In a similar manner from
¢, Fig. 18, we obtain @, Fig. 20, and by slight changes
we have 4, Fig. 20. ’

Fig. 18

In each of these cases, and in all the subsequent fig-
ures, the lines to erase are indicated by dotted lines.

In each of these designs, and in others which may be
invented, the teacher should call attention to its parts,
and lead the pupils to observe of what regular figures it
is composed.

For example, it will be seen that a, Fig. 19, is com-

Fig. | ]

2

posed of four pentagons enclosing a small square; that 5,
Fig. 19, is composed of four squares, and four trapeziums
with reéntrant angles; a@, Fig. 20, of four pentagons
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interlaced with each other; and &, Fig. 20, of four squares
- and eight rhomboids.
The areas of each of these figures may be easily cal-

Fig. 20

culated, the process giving variety to the exercise, and-
leading the pupils to accurate observation and analysis.

For example, in Fig. 19, each of the pentagons will
be found to contain thirteen-seventy seconds of the ori-
ginal square, and the interior square one-eighteenth of
the whole.

Fig. 21

In a, Fig 20, each of the corner pentagons contain
one-sixth of the whole, and the central square, two-
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ninths; in &, Fig. 20, the corner squares, each contain
one-ninth of the whole, and each of the rhomboids one-
eighteenth.

COMBINATION OF DESIGNS.

By combining the simpler designs already found in the
squares, into larger squares, new designs are produced.
For example, four figures like & and ¢, Fig. 17, when
combined into a single square, produce figures like ¢ and
b, Fig. 21. These results please because of their sym-
metry, and of their being unexpected.

These designs may also be produced by the division
and subdivision of lines, and the exercise may be made
simultaneous, and by dictation if desired.

The pupils should next be encouraged to invent as
many designs within the square as possible in the time
assigned for these exercises. Kor this purpose, he may
divide the sides into two, four, six, or eight equal parts,
and draw such auxiliary lines or patterns as may best
aid him in his work. We append a few of the patterns
and completed designs in pairs as illustrative of what
may be done, but not as figures to copy :

Fig. 22

DrvisioN 1NTo THREE EQUAL Parts.
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" DrvisioN i1NTo THREE EQUAL PaARTS.
Fig. 24
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DrvisioN INTO 81x EQUAL PaArts.

It will be seen that the patterns will admit of a very
great variety, and that there are practically no limits to
the designs that may be produced.

As in all inventive work, the production of these
designs will tend greatly to stimulate the observing
faculties and-lead to the cultivation of taste. Scarcely
any singlé exercise in school combines so much that is
calculated to secure true development as this.

The best of the designs invented should be placed
upon the board from time to time, to stimulate all to
higher attainments.

REGULAR OCTAGONS.

A regular octagon is a figure having eight equal sides
and eight equal angles. :

This figure may readily be drawn, as follows:

First. Draw a square with two diagonals.

Second. Bisect each side of the square, and connect
the points of bisection on opposite sides by lines.

Third. From the centre, on each of the diagonals,
mark a distance equal to the distance from the centre to
the middle of one of the sides.

Fourth. Draw lines connecting the middle of the
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sides with the points marked on the diagonals, and the
octagon is complete, as in a, Fig. 27.

Fig: 27

\

" !

>

A regular octagon may also be made by drawing a
vertical and a horizontal line, mutually bisecting each
other, as @ b and ¢ d, b, Fig. 27 ; then carefully bisecting
the right angles by lines of the same length, extending
through the point of intersection, as ¢ f and » m. The
extremities of all these lines will give eight points equi-
distant from the centre and from each other. The lines
connecting them will form the octagon required.

This method is much more difficult than the former
one, as it requires great care and skill to exactly bisect
the angles. '

DESIGNS WITHIN THE OCTAGON.

With the octagon as a basis, the pupils should invent
designs as before in the square. This may be done by
drawing diagonal and auxiliary lines, and by erasing
portions of the patterns.

Simple designs may be made, as follows:



RECTILINEAR FORMS. 37

First. Draw an octagon with diagonals, connecting
the opposite angles.

Second. Place a dot at the middle point of each half
of these diagonals, and at the middle point of each of the
sides.

Third. Draw a line connecting the dot upon each
diagonal with that upon the nearest side.

Fourth. Erase each alternate half of the sides, com-
mencing with the first to the right of the vertical diago-
nal. The result is the design a, Fig. 28.

After the second direction, as above, this design may
be varied, as follows:

Third. Draw lines from the dots upon each diagonal
to the centre of the two sides nearest. ,

Fourth. Erase the outer half of each diagonal, and
we have b, Fig. 28.

Another simple design may be made by drawing
parallel diagonals from the extremities of each line to the
side opposite, and by drawing diagonals through the
centre to the angles of the interior octagon formed by
the intersection of the first diagonal, as in @, Fig. 29.
The dotted lines are those to be erased.
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By trisecting the exterior lines, drawing diagonals
through the centre from each angle, and, from the points
of trisection, lines to the opposite sides parallel to the
diagonals, completing the rhomb, at the extremity of
each diagonal, and by erasure, we have &, Fig. 29.

By drawing diagonals connecting alternate corners,
two squares are formed ; and by doubling the lines, and
erasing the crossings on each square alternately, we have
the squares intertwined, as in @, Fig. 30. Trisecting the

Fig. 30

A S
4

7

lines of the interior octagon, completing squares upon
each half of the original squares, at the point of division,
and erasing the crossings alternately, as before, we have
b, Fig. 80.
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Before proceeding to the next topic, a large variety
of designs should be invented within the octagon.

EQUILATERAL TRIANGLES AND HEXAGONS.

A triangle having equal sides may be constructed by
drawing a horizontal line, as m n, in @, Fig. 31, bisecting

. Fig. 31 /"\\

\ 3

&,,., n

it at ¢, erecting a perpendicular ¢ d, indefinitely, and
drawing the lines m d and = d, equal to m n. Such a
triangle is called an equelateral.

A hexagon may be drawn by first drawing an equi-
lateral triangle, as m = d, in b, Fig. 81; trisecting each
of its sides; connecting the points of division by lines,
and continuing the lines outside the triangle until each
pair meet. The result is a second equilateral triangle
exactly equal te the first. By connecting the outer
angles of these interlaced triangles, we have two regular
hexagons, one outside the triangles and one within them.

DESIGNS BASED ON THE HEXAGON.

The relations of the sides of the hexagon are such as
to admit of their being grouped together, like the cells
of the honey-comb, as in «, Fig. 32. The hexagon and
the equilateral triangle are the only polygons that can
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be arranged in regular groups of the same size without
loss of space.

From this cellular arrangement a large number of
designs may be constructed.

By taking the two equilateral triangles, which form
the interior lines of b, Fig. 31, doubling the lines, trisect-
ing the sides of the interior octagon formed, and connect-
ing the points of trisection, we have the interlaced
triangles, as in &, Fig. 32.

By drawing diagonals in various directions, we get
patterns upon which any number of designs may be con-
structed. These patterns admit of great variety, and the

Fig.33
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HEXAGONS WITH SIDES BISEOTED,
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designs that may be constructed are almost limitless.
The combination of hexagons in groups will still increase
the variety, and will afford scope for the most skilful in
inventive work. ’

Specimens of the patterns and designs that the pupils
may invent are given in Figs. 33 and 34.

HxxXAGONS WITH SIDES TRISECTED.



CURVILINEAR FORMS.

Ix the Synthetic Series full directions are given for
drawing curved lines, which need not be repeated here.
Before proceeding further, however, the pupil should be
made familiar with the different curves and the methods

Fig. 38

of making them. To accomplish this, there should be
regular practice, and a few diagrams are appended to
make this practice systematic.

In Fig. 35, a rectangle is divided into smaller rec-
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tangles with their greatest length in a vertical direction,
and within these divisions the curves are drawn :

First. Between each of the lines an arc is drawn,
forming concave angles at the top and convex angles at
the bottom, as in a, Fig. 25.

Second. Between similar lines arcs are drawn, form-
ing convex angles at the top and concave angles at the
bottom, as in &.

Third. Arcs are drawn upon each line, extending
from one extremity to the other, forming concave angles
at both extremities, as in c.

Fourth. Curves are drawn alternately from the ex-
tremities and the centres of the lines, forming both con-
cave and convex angles, as in d.

Careful practice in drawing these curves upon black-
board, slates, and paper, will secure accuracy in the con-
struction of designs which may afterward be invented.

It will be seen that the curves in the above diagrams
are such as are frequently observed in iron railings.

BISECTION OF ARCS.

A straight line connecting the extremities of an arc
is.called a chord.
To bisect an are, as a d b, Fig. 36, draw the chord

Fig. 36
d

a . 4
a b, and bisect it at ¢. From the point ¢ erect the per-
pendicular ¢ d, and the point & bisects the arc. Each
part of the arc may again be bisected by drawing the
chords @ d and & b, and proceeding as before.
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The division of arcs extending in different directions
into two and four equal parts, is illustrated in Fig. 37.

Fig. 37

This diagram might with profit be drawn by all the
pupils upon the black-board and slates; and it can be
easily given as a dictation exercise.

TRISECTION OF ARCS.

The trisection of arcs must be performed by the care-
ful comparison of one part with another. It will require
a considerable practice to gain sufficient skill to do this
with accuracy.

In Fig. 38, a diagram is given for practice, made up
of ares lying in different directions, and this should be
placed upon the board, and the arcs divided into three or
six equal parts.

In practice, it will rarely be found necessary to divide
arcs into any number of equal parts of which two and
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three are not factors; and consequently no more exercises
in the division of arcs are given.

WAVING LINES.
Waving lines are made up of arcs alternately curving
in opposite directions.
To draw a waving line, first draw a straight line, and
divide it into any number of equal parts, as @ b, Fig. 39.

Fig.39

Upon the left-hand division, as a cord, draw an arc with
the convex side upward, and upon the next division
draw an arc in the opposite direction, alternating the
directions of the curve in each division. The result is the
waving line represented in Fig. 39.

“The manner of drawing waving lines lying in different
direction, is illustrated by Fig. 40. This dlagram can be
used as a black-board and slate exercise.
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Fig.40

Waving lines may be made to gradually increase or
diminish in the length of the curves of which they are
composed, by dividing a line into any number of equal
parts; and by drawing the first curve over several of
these parts, the next one over one less, and s0 omj-as is -
represented in Fig. 41.

CURVILINEAR POLYGONS.

Regular curvilinear polygons may be made by first
drawing the corresponding rectilinear figure, and then
drawing arcs upon each line taken as a chord. The
angles in éach case may be convex or concave, but, in
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practice it will be found that the convex angles will fur-
nish the most tasteful figures.

In @, Fig. 42, we have an equilateral curvilinear

Fig.42

triangle with convex angles, and in &, is represented a
curvilinear quadrilateral with equal sides and convex
angles, and a similar figure inside formed by uniting the
centres of each of the sides by curved lines.

A curvilinear hexagon may be formed by first draw-
ing a regular hexagon with straight sides, as in g, Fig. 43,

Fig.43

or by uniting two equilateral triangles, and connecting
these angles, as in 4. An interior hexagon may be
drawn by uniting the centre of the sides of the exterior
polygon by curved lines, as in the last-named figure.
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A regular curvilinear octagon may be made by first
drawing a rectilinear octagon, and then drawing curved
lines on each of its sides, as in @, Fig. 44; and a figure

Fig. 44

somewhat similar in outline, but without angles, may be
formed by substituting waving lines for the straight lines
of the original octagon, as in &, Fig. 44.

CURVILINEAR DESIGNS.

The next step in the course is to invent figures made
up of curved lines. For this purpose, the different poly-
gons are taken as a basis for outline and division, and
the invention proceeds in the same manner as when
straight lines are used.

For example, a square may be divided, as in @, Fig.

Fig. 48
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45, and curved lines drawn uniting the corners and
centres of the sides of the smaller squares, all the lines
converging toward the centre, forming the design rep-
resented by b, Fig. 45.

We append several of these designs within the square,
showing what all pupils may invent, if they follow out
the course of instruction here presented. It will be
noticed that the designs with curved lines will serve to -
cultivate taste to a much greater extent than those which
are composed of straight lines only.

It will be further noticed that curved lines serve to
express the form of nearly every variety of natural object,
and that, in drawing from Nature, they are used almost
exclusively.

In o, Fig. 46, we have a pattern of a square with sides

Fig.46 !

divided into two equal parts, with a few lines to guide
in the construction of the design b.

In Figs. 47 and 48 the sides are divided into three
. equal parts, and in Figs. 49, 50, and 51, the sides are di-
vided into four equal parts. Other patterns and designs
may be constructed by dividing the sides of a square into
five, six, or eight equal parts; and in this manner a great
variety may be obtained.

4
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Fig. 80

DivisioN 1NTo Four Parts.

The hexagon and octagon have outlines admirably
adapted for the giving form to tasteful designs. With
these figures, patterns are drawn as with the square, and
upon the patterns the designs are constructed. A few
specimens are appended, showing what may easily be
done in this direction.

These figures are similar to those so largely used in
the manufacture of carpets and paper-hangings, and the
construction is an important part of the work of design-

ing.
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HExAGON PATTERN AND DEsien.

Fig. 53

00TAGON PATTERN
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OcTAGON PATTERN AND DesieN.

THE CIRCLE.

A circle, considered mathematically, is a space sur-
rounded by a curved line every point of which is equally
distant from a point within called the centre.

In common language, and generally in drawing, the
term circle is used to represent the line enclosing the
space, rather than the space itself.

The circle is the most regular of all figures, and it is
also the most difficult to draw accurately without the aid
of instruments.

Fig. 56
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A circle may be drawn with tolerable accuracy by
constructing an octagon, as in Fig. 27, and drawing uni-
form curves through the angles, as in @, Fig. 56. By
subdividing the angles of the octagon and drawing lines
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marking these subdivisions equal in length to the diago-
nals of the octagon, as in 3, Fig. 56, the curves can be
made more uniform and the circle more nearly perfect.

In this case the point of division of the angles will
become the centre of the circle; the diagonals will be
diameters ; and the lines from the centre outward will be
radii.

After the pupil has practised until he can draw a
circle with tolerable accuracy, he should draw a large
circle with smaller ones inside, as in @, Fig. 57, the sub-
division of the diameters furnishing a guide to each
circle. After this is done, he should next draw the con-

Fig. 57

a b

&

centric circles, as in d, Fig. 57, without the aid of diam-
eters, being gulded solely by the equal spaces between
the cu'cles

CONNECTED CIRCLES.

Circles of uniform size arranged in a line, as in g,
Fig. 58, may be interlaced with each other by connecting
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the exterior lines of the one with the interior lines of the
other, as in &, Fig. 58. The dotted lines, showing the

/

original form of the circles are to be erased. =When
several circles are united in this manner, they form a
connected design, as in Fig. 59.

A chain composed of circles linked together may be
drawn, as follows:

First. Draw a number of circles of uniform size in a
line, overlapping each other one-third of their diameters,
as in Fig. 60. :

- Second. Within each of these circles draw a second
circle, making the space between the outer and inner
circles less than one-sixth of the diameter of the outer
circle.

Third. Erase the lines that intersect alternately in
each circle, and the result is the chain, as represented in
Fig. 61.
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Fig.61

Circles with a few additional lines may be made to
represent a great variety of useful articles, as the wheels

shown in Fig. 62.

THE ELLIPSE.

The ellipse is best con'structed by the use of a simple
apparatus.

Place two pins upon the black-board or paper, with a
string attached, more or less loose, according to the rela-
tive width of the ellipse to be produced, as in Fig. 63.

Fig. 63
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Place a crayon or pencil in the fold of the string,
pressing outward until the string is stretched tightly,
and move it around the pins until a curved line is com-
pleted. The figure thus formed is an ellipse, as repre.
sented in Fig, 64. The position of the pins, as ¢ and b,

Fig. 84

are the foci of the ellipse; and the sums of the two lines
from the foci to any point in the circumference, as & and e,
are equal, as they always represent the length of the
string.

The teacher should draw an ellipse on the board, so
that the pupils may get a correct idea of its form and
parts; and the pupils, in their turn, should draw it by
the use of the apparatus, as described.

The same result may be obtained without the use of
apparatus, by drawing a circle, as in g, Fig. 65, and draw- .
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ing through it a diameter, as ¢ d. Then draw parallel
lines through the circle, at right angles with the diam-
eter; divide these lines proportionally, as represented in
the figure; and connect the points of division and the
extremities of the diameter, and the result is the ellipse.

For variety in practice, several concentric ellipses
should be drawn, as in b, Fig. 65.

THE OVAL.

The oval may be constructed by drawing a vertical
line, as ¢ d, in g, Fig. 66 ; dividing it into unequal parts

Fig. 66

d

_ at ¢, making c ¢ less than e d, say one-half ; then drawing
m n through e at right angles with ¢ d, and double the
length of ¢ ¢, and connecting the points m » and ¢ d by
regular curves. This gives the egg- shaped or oval form,
as represented in Fig. 66. As this form is of frequent
use in the applied course, the pupils should draw it until
they are able to produce it with considerable accuracy.

The exercise may be profitably varied by drawing
several ovals, one large one, and several others within, as
in 4, Fig. 66. The lines in this case must be kept exactly
parallel.
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In Fig. 67, we have a design showing how a flower-
garden may be tastefully arranged in the general form
of an ellipse. The pupils should be encouraged to invent
other designs of a similar character.

Other forms than the elliptical may be taken as the
basis for arranging a garden or a lawn, and, in this direc-
tion, a series of valuable exercises may be given. In this
manner pupils may be led to a careful observation of
form, as is illustrated in gardens with whieh they are
acquainted, and to acquire taste and practical skill in
the laying out of grounds. This affords another illustra-
tion of the value of drawing as leading to the study of
an important department of practical science.

We append a few miscellaneous designs to illustrate
still further the great variety which may be invented on
the basis of the work already accomplished :

Fig. 67

(\\\/’( | k\/ =

LSAEN
OF




60

KRUSI’S DRAWING.

Fig. 68

PLAIN HEXAGONAL DESIGN.

CIrOULAR DrgiGN WiTH WEREATH AND FLOWERS,
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CrecuLAR DEsieN wITE LEAVES AND FLOWERS.

Fig. 71,

T 5

CIRCULAR DxsiGN WITH WEREATHS.






APPLIED COURSE.

Ix the Inventive Course of this series, the pupils are
taught to invent and construct forms, within certain defi-
nite and fixed limits. Each step in this inventive work
should be succeeded by a step in copying, where the
principles developed are applied to the delineation of
actual forms.

The copies in the drawing-books are arranged in the
same general order as the lessons in the Manual, so that,
in teaching, the exercises may be taken from each alter-
nately. The copies are also so classified as to reach out as
far as possible into the different departments of art and
of natural history. Familiar forms of common objects
and utensils, of vegetation, and of animal life, are given
in outline, to familiarize the pupil with the general pro-
portions of each, and with the technical method of draw-
ing similar forms directly from the objects themselves,
and as preliminary to success in the higher fields of art.

BOOK 1.

This book consists mostly of rectilinear forms, all of
which are contained within the limits of definite geo-
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metric figures, and the parts of which are obtained by
regular divisions and subdivisions.

Each design should be put upon the board and thor-
oughly analyzed by the class, so as to determine its pro-
portions, and the regular ﬁgure within which it may be
drawn. Each pupil should then construct this approxi-
mate figure, and draw the design, first upon the slate or
an extra piece of paper, and afterward in the book.

For example: the ladder, upon page 1, is drawn by
constructing a rectangle, five parts high and four parts
wide; dividing the horizontal lines into three equal parts;
and drawing diagonals from the right-hand upper corner
to the left-hand lower division; and from the right-hand
upper division to the left-hand lower corner.

The remaining designs upon page 1, and those upon
page 2, are all contained within squares, the parts being
regular divisions of the squares. The designs upon pages
8 and 4 are all contained in rectangles, three parts long
and two parts wide.

The designs upon page 5 are composed of regu.lar
figures, all divided into definite proportions. Let the
pupils ascertain these figures and proportions, describe
them, and then draw them. _

All the designs up to page 11 are of similar character,
and each one should be carefully studied and analyzed
by the pupil, before it is drawn. :

Upon pages 11 and 12, curved lines are introduced
in connection with the straight lines. The proportions
and divisions of the railings upon page 12 should receive
particular attention.

BOOK IL

This book is composed of designs made up largely of
curved lines. Each design, however, may be drawn
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within the limits of a regular rectilinear figure; and, as
in Book I, the pupils should be taught to find the figures
and proportions of each.

Upon several of the designs, the approximate figures
showing the form and proportions are represented by
dotted lines, as an aid to the pupil in analyzing them.

For example, the tub and bucket, upon page 1, are
contained within rectangles; and each side of the scales
on page 2 is an isosceles triangle. ~The household
articles upon pages 3, 4, and 5, are best made by draw-
ing vertical and horizontal lines, as is indicated in the
first design upon page 3. The vases upon pages 6, 7,
and 8, all have definite proportions, and the method of
measuring and drawing them is sufficiently indicated by
" the dotted lines.

The designs upon pages 10 and 11 are strictly
mathematical in their form and proportions, and they
should be measured and drawn with great accuracy.

BOOK IIL

The designs in Book IIL consist entirely of vegetable
forms, all having irregular outlines. While each one
may be drawn within definite limits, yet Nature is so
bountiful in variety of form, that slight variations are
admissible. In a few cases, approximate figures are rep-
resented by dotted lines, but generally the analysis has
been left to the pupil.

The designs in this book are for the double purpose
of giving the pupil practice in drawing irregular curves,
and of familiarizing him with the forms of leaves and
flowers, so that.he may be able to distinguish their char-
acteristics and differences, and to draw similar ones from
Nature.

5
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Lessons upon leaves may be given upon the basis of
the division of angles. For example: an indefinite verti-
cal line is drawn, as @ b, Fig. 1, page 1. From its lower
extremity horizontal lines are drawn to the right and
left, as b ¢ and b d, each half the length of the vertical
line. The right angles formed are next bisected by the
lines & ¢ and b f, each three-fourths as long as the vertical
line. These five lines drawn, form the principal veins
of the maple-leaf. The deep indentation extends down-
ward to the middle of the mid-vein, and the distance
from the centre is about one-fifth of the length of the
mid-vein. The remainder of the leaf can now be readily
drawn, by carefully observing the kind and direction of
the indentations.

Other leaves may be analyzed and drawn in a similar
manner. After each lesson in copying, the teacher should
encourage the pupils to find other leaves of like character,
and to copy them. The flowers should be treated in the
same way. The copies simply give the technical manner
of expressing flowers; the true work is drawing flowers
from Nature after the technical language is mastered.

BOOK 1V.

This book consists entirely of the forms of the lower
animals, including radiates, mollusks, articulates, and the
lower orders of the vertebrates. The designs are brought
within more definite limits than those which represent
vegetation, but many of them are still irregular.

The radiates and mollusks, represented on the first
three pages, have fixed forms as individuals, but no two
of the same species can be found without marked and
striking differences. '

Upon page 4 we have the larva and chrysalis-form
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of the tobacco-worm, and in Fig. 2, page 7, we have the
moth-form of the same insect.

In connection with the lessons in drawing the insects
found upon pages 5, 6, 7, and 8, the names of the differ-
ent species represented should be ascertained, and others
of like character should be sought, and when found they
should be analyzed and drawn.

The same method should be pursued with the designs
upon the remaining pages of the book. First, the picture
should be analyzed and drawn, and then other objects
belonging to the same or similar species should be found,
compared with those represented in the drawing, and
carefully drawn. In this way many minute differences
will be discovered that would otherwise remain un-
noticed.

BOOK V.

As we approach the higher animals, we find that
formg assume more definite proportions, and that it is
often quite possible to express them in simple geometric
figures. By drawing the figures and the designs, they
may become so associated that the one will suggest the
other, and pupils may be easily taught to draw the most
familiar animals from memory.

In most of the designs of the book approximate fig-
ures and lines are given, to assist the pupil in getting
these definite ideas; and, in every case, he should study
the figure attentively, compare the different lines and
angles with each other, and observe the relations which
exist between the lines and points, and the parts of the
animal. -

For example: in Fig. 1, page 1, the angle ¢ b cis a
right angle; the lines @ b, b ¢, ¢ d, and ¢ g, are all equal;
the lines ¢ d and ¢ A are each equal to one-half of @ ¢;

*
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and the line f & is three-fourths of @ 6. The two curves
b g d and c ¢ f are semicircular.

In Fig 1, page 2, a b cis a right-angled triangle, with
the base and perpendicular equal; @ & is one-fourth a &
¢ d and d f are equal to @ d; and ¢ % is equal to a e.

In Fig. 2, page 3, the figure @ ¢ b is the half of an
ellipse, of which ¢ & is equal to one-third @ &, a e is
equal to one-fourth a d, and f¢ is equal to ¢ d.

In Fig. 2, page 6, the figure a & ¢ d is a rhomboid, in
which & d is half of @ b, the line d ¢ is onefourth 4 d.
The eye is in the centre of the line a &.

The heads of dogs can usually be represented by
right-angled ‘triangles, the hypothenuse of which will |
extend from the top of the head to the tip of the nose.
The eye is found in the middle of this line,

It will be seen that in representing the Newfoundland
dog, Fig. 1, page 6, the base and perpendicular are equal.
By extending the base we get the proportions of the
pomted nose dogs like the greyhound, and, by diminish-
ing the base, we obtain the proportions of the dogs with
thick muzzles like the bull-dog.

The proportions in all the designs upon pages 7, 8,
and 9, can be so readily seen that descriptions are un-
necessary.

In constructing the diagram for the lion’s head, Fig.
2, page 10, in the right-angled triangle @ & ¢, the line 4 ¢
is three-fourths of a 4, and the length of the oblong is
twice the width. The eye is at the middle of the upper
long line,

After each lesson in copying, the pupil should ex-
amine the proportions of other animals, construct auxili-
ary figures, and draw directly from Nature.
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BOOK VL

In the delineation of the human figure, two features
are particularly noticeable; the soft and undulating char-
acter of the outline, and the definite proportions which
the different parts sustain to each other and to the whole.

From a very early period artists have endeavored to
discover some model of the human form which should
serve as a standard of physical perfection. Although
this search has never resulted in complete success, and
there are still diversities of opinion upon minor details,
yet there seems to be a substantial agreement in regard
to the general proportion which ought to exist between
the different members of the body. This proportion
varies with sex, age, and race, but, by becoming familiar
with a definite model, it is comparatively easy to make
the changes necessary to represent different individuals.
The standard of proportions here given are those adopted
by Gerard de Lairesse.

OUTLINES OF THE HEAD.

The general outline of an adult head is that of an
oval, as seen in Fig. 72; while that of a child often more
nearly approaches an ellipse, as seen in Fig. 73.

The proportions of the head of an adult and its several
parts may be obtained in the following manner:

Draw a vertical line ¢ £, and divide it into ten equal
parts.

Through the central division draw a horizontal line
equal to seven of these divisions, extending it equally
upon each side.

These two lines will represent the extreme height
and width of the head, and the horizontal line will rep-
resent the place of the eyes:
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Fig. 72.
(Y

f.

Divide the horizontal line into five equal parts. The
two-fifths, m n, represents the width of the nose, and the
two-tenths of the vertical line, @ d, represents the length
of the nose. _

The mouth is situated one-tenth below the nose, and
is of the same width as the nose.

Fig. 73.

o v .
.
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The line y z, drawn through the centre of @ ¢, divides
the space above the eyes into two equal parts, and rep-
resents the position of the upper part of the forehead.

The line 7 s, half of one-tenth above ¢ A, represents
the line of the eyebrows, and its extremities mark the
position of the top of the ears.

The line v z, drawn through the lower extremity of
the nose, shows the position of the lower part of the ears.

In the outline of the child’s head, Fig. 73, the pro-
portions are slightly varied. The oval is nearly changed
to an ellipse; the nose occupies about one-third, instead
of two-fifths, of the lower part of the face; and the space
below the nose is divided into three equal parts, the
upper division marking the position of the mouth. The
remaining divisions are the same as in Fig. 72.

Fig. 74.

*In Fig. 74, we have an adult head with the features
drawn in the proportions above given; and, in Fig. 75,
we have a more full representation of the head of a child.
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Fig. 78.

These proportions will not apply to every head, nor
do the heads in the applied course exactly conform to
this standard. Pupils would do well, however, to fix
these proportions in their memory, so that they can draw
an ideal well-proportioned head at will. In drawing a
real head, then, their only care will be to decide in what
particulars it diﬂ'ers from the standard.

Upon page 1, a foot is represented in two positions;
and, in each one, the general outline is shown by a right-
angled triangle, the lines including the right angle being
in the proportion of 2 to 1. The right angle is at the
bottom of the heel, the long side terminates at the toes,
and the short side at the ankle.

The hand upon page 2 is best expressed by an oblong,
with the sides in the proportion of 2 to 1. A line divid-
ing the oblong into two equal parts gives the position
of the lower part of the thumb, and a line, one-third of
the distance from the centre to the left, marks the posi-
tion of the lower extremities of the fingers. Dividing
the latter line into four equal parts, we obtam the divis.
ions of the fingers.
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The fact that the length of the hand is twice the
width, is indicated in the drawing, and it can be verified
by an examination of the hand itself. The span of the
hand between the thumb and the middle finger is usu-
ally about one inch greater than the length of the hand ;
a fact of importance when measurements are to be made,
and no instruments are at hand for the purpose.

Two faces are represented upon page 3, one looking
downward and the other upward. The proportions of
these may be found by drawing a line from the pupil of
the eye to the chin, and, from the centre, drawing a line
to the right, one-third the length of the baseline. The
right extremity of the latter line will indicate the position
of the point of the nose, and the intersection of the two
the position of the lower part of the nose.

The heads of an infant and of a youth are shown
upon page 4. In the former the elliptical shape of the
head, the great height of the upper part of the face, and
the relative shortness of the nose, are particularly no-
ticeable.

The figures upon page 5 are a celebrated Madonna,
and Raphael, the great painter. It will be noticed that
the eyes are uncommonly large, a feature characteristic
of the nations of Southern Europe.

The heads of Franklin and Washington are repre.
sented upon page 6. The former expresses reflection
and thought; and the latter, courage, determination, and
watchful activity.

OUTLINES OF THE ENTIRE HUMAN FIGURE.

A well-proportioned man is represented upon page
7. By reference to the vertical line to the right, it will
be seen that, taking the height of the head as a unit, the
entire body is seven and a half units high, The legs are
nearly as long as the trunk and head combined; the
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arms measure three units, and the hand three-fourths of
a unit, or the length of the face.

Allowing a unit and a half for the width of the body
between the arms, a man with outstretched arms can
span the length of his body, or seven and a half units.
The knee is about the middle of the leg. The length
of the foot was formerly reckoned as one-sixth that of
the body, though with the cultured races this proportion
is now considerably less, owing, no doubt, to the fact
that the foot rarely has opportunity for full develop-
ment.

In the figure of the child represented upon page 8,
the proportion of the height of the whole body to that
of the head is 4} to 1; in the figure of the girl upon
page 9, 5% to 1; and in that of the boy upon page 10,
6 to 1.

A mature woman is represented upon page 11, the
proportions being 7 to 1. The figure upon page 12
shows some of the changes incident upon time, and pre-
sents the bent stature and sharpened features and fin-
gers, characteristics of extreme old age.



APPLETONS STANDARD SCIENTIFIG TEXT-BOOKS.

Youmans’s First Book of Botany. Designed to cultivate the
Observing Powers of Children. By Eriza A. Youmans. 12mo.
183 pages. $1.00. '

This little book has proved a wonderful success, and is emphatically a m&m the right direction.
Although it has been issued but a short time, it has been ado&tfd for use in the cities o Chimgk
Louis, New York, Columbus, Nashville, Mﬁwankee, etc., etc., and in the States of Maryland, 1ili-
nois, and Arkansas. It is to be 8 followed by the Second Book of Botany and six large and
beaumnléy-w]ored Botanical Ch: after the plan of Henslow.

Hon. Superintendent Bateman, of Illinois, says: ‘ As a sample of the ¢rue method of teachin,
the elements of science in primary schools, Youmans'’s book is deserving of the highes
praise. In this respect 1 have seen nothing equal to it. The same method, pursued in all the
nataral sciences, would soon give us a generation of accurate and intelligent young of
natural objects and Phenomem\. and change for the better the whole tone and character of com-
mon-school instruction. NuwroN BATEMAN, Sup't Public Instruction.”

Lookyer's Astronomy, accompanied with numerous Illustrations,
a Colored Representation of the Solar, Stellar, and Nebular
Spectra, and Celestial Charts of the Northern and the Southern

emispheres. American Edition, revised and specially adapted
to the Schools of the United States. 12mo. 312 pages.

Teachers are delighted with this American Edition of Lockyer's Astronomy. The followi
unsolicited testimonial from Rev. Dr. J. A. Shepherd, Princi of 8t. Clement's Hall, Ellicot!
City, Md., will ehow the estimation is which it is held:

“1 have been a teacher of Astronomy as a specialty for more than twenty-five years, and beg to
say that, in my opinion, your Edition of Lockyer’s Aetronomy fe, the best mfﬁu
on the ever a; in this . The peculiar arrangement {s one which none
but & master-mind would have ventured to nake. The illustrations are, in their way, perfect
little s. [ have tested the work in the class-room, and cannot but feel that this is one of the very
best Text-Books ever issued from the American press.”

Quackenbos’s Natural Philosophy. Revised Edition. Em-
bracing the most recent Discoveries in the various Branches of
Physics, and exhibiting the Application of Scientific Principles in
Every-day Life. Adapted to use with or without Apparatus, and
accompanied with Practical Exercises and numerous ﬁlustrations.
12mo. 450 pages,

kenbos's Philosophy bas long been a favorite Text-Book. To those who have used it, no

words of commendation are necessary; to those who have not, we would earnestly suggest a care-

ful examination of its claims. We would here merelg say that it has recently been THOROUGHLY

REVISED, in view of recent discoveries in ics, and the g 1 of new theories re-

specting Heat, Light, and Electricity, the Correlation and Conservation of Forces, etc. The present
tion is in all respects an accurate exponent of the present state of science.

Huxley and Youmans’s Physiology. The Elements of Physi-
ology and Hygiene. A Text-Book for Educational Institutions.
B omas H. Huxiey, F. R. 8., and Wmiiam Jay Youmans,

.D. 12mo. - 420 pages.

Nicholson’s Text-Book of Geology. Well condensed, accurate,
and clear. 12mo. 266 pages.

Nicholson’s Text-Book of ZooloFy. A comprehensive Manual
for the use of Academies and Colleges. By Prof. NicmOLSON, of
-Toronto. 12mo. 353 pages.

\. 4 's German Grammar: based on the Natural Method—
nguage before Grammar. Teaches German rapidly, pleasantly,
and thoroughly. 12mo. 850 pages.

Krusi’s New Series of Drawing-Books: Teacher’s Manual,
and Synthetic Series of Inventive Drawing (4 Nos.), now ready.
Something new and excellent—one of the most valuable and eff-
cient of educational agencies.

dend, for Catalogues and further information, to

D. APPLETON & CO.. 549 & 551 Broadway, N. ¥.




NEW SCHOOL PUBLICATIONS.

D. APPLETON & CO.,
549 & B551 BROADWATY, NEW TYORK,
Have recently published the following @
I

KRUSI’S GRADED SYSTEM OF DRAWING.
Adapted to the requirements of all Schools.

It is the only complete graded course published. It is thoroughly practical, and can
be successfully used in classes by teachers who have had no special preparation or train-
ing for teaching this subject. :

The course consists of the following :

SYNTHETIC SERIES (Primary), 4 Books and Manual,

ANALYTIC SERIES (Intermediate), 6 Books and Manual.
PERSPECTIVE SERIES (Grammar School), 4 Books and Manual.
GEOMETRIC AND SHADING SERIES (High School). (In press.)

Besides the graded course, there will be special courses, embracing MECEANICAL, AR~
CHITECTURAL, AND INDUSTRIAL Drawine of all kinds,

Although but a short time since the publication of Kriisi’s Drawing Books was begun,
they have been introduced into the schools of more than one thousand cities and towns
in the United States.

II

QUACKENBOS’S HIGHER ARITHMETIC.
Designed for the Use of High Schools and Commercial Colieges.

This being the latest work published on this subject, presents all the recent fiscal
and monetary changes, and treats all commercial transactions as they are conducted at
- the present day. It has been arranged with special reference to the wants of the student
in preparing himself for business pursuits. It is especially commended to teachers desir-
ing such a work for higher classes.
IIL.

HARKNESS’S LATIN GRAMMAR.
New Edition.

Modern philological research has brought to light some interesting facts, and made
some important advances in our knowledge of classical literature and ancient languages.
A new edition of this standard grammar has therefore been issued in order that all new
developments which throw further light upon the subject, or that lead to a clearer com-
prehension of its difficulties, may be recognized and embodied.

1v.
A HISTORY OF GERMANY.

For Schools, By BAYARD TAYLOR. [llustrated with Engravings and Maps.

The literary reputation of Bayard Taylor and his intimate knowledge of the lan.
age and literature of the country of which he writes make this an interesting and in-
structive volume, and will be valuable either for the private library or for school use, for
which it is especially designed.
A4

SCIENCE PRIMER OF GEOLOGY.

This is another volume of the unique Science Primer Series, designed for primary in-
struction in the natural sciences. The earlier volumes are already largely used, and with
excellent results. -

Among D. Appleton & Co.'s School Publications, are Cornell's Popular Series Geographies,
Quackenbos's Anghmetioal Course, Quackenbos’s Gr 8, 377 ‘ and ghatorg: flpl'tm-
mans’s Botanies, and Botanical Charts, Huxley and Youmans's New Physiology and szotmo,
Lockyer's Astronomy, Wrage's German Series, elc., étc.

Our new EpcoaTioNAL CATALOGUE, embracing over 800 Standard Text-books, and the EDroATIONAL
RxoorD, mailed free to any address on application.

D. APPLETON & CO., Publishers, 549 & 561 Broadway, N. Y.




APPLETONS’

AMERICAN CYCLOPADIA.

NEW REVISED EDITION.,

Entirely rewritten by the ablest writers on every subject. Printed from new type,
and illustrated with Several Thousand Engravings and Maps.

THE work originally published under the title of THE NEW AMERICAN CYCLOPEDIA
was completed in 1863, since which time the wide circulation which it has attained in all
parts of the United States, and the signal developments which have taken place in every
branch of science, literature, and art, have induced the editors and publishers to submit
it to an exact and thorough revision, and to issue a new edition entitled THE AMERICAN
CYCLOPADIA.

Within the last ten years the progress of discovery in every department of knowl-
edge has made a new work of reference an imperative want.

The movement of political affairs has kept pace with the discoveries of science, and
their fruitful application to the industrial and useful arts and the convenience and re-
finement of social life. Great wars and consequent revolutions have occurred, involving
national changes of peculiar moment. The civil war of own country, which was at its
height when the last volume of the old work appeared, has happily been ended, and a
nevg;ourse of commercial and industrial activity has been commenced.

rge accessions to our geographical knowledge have been made by the indefatigable
explorers of Africa. )

The great political revolutions of the last decade, with the natural result of the lapse
of time, have brought into pnblic view a multitude of new men, whose names are in
every one’s mouth, and of whose lives every one is curious to know the particulars.
Great battles have been fought and important sieges maintained, of which the details
are as yet preserved only in the newspapers or in the transient publications of the day,
but which ought now to take their place in permanent and authentic history.

In preparing the present edition for the press, it has accordingly been the aim of the
editors to bring down the information to the latest possible dates, and to furnish an ac-
curate account of the most recent discoveries in science, of every fresh production in
literature, and of the newest inventions in the practical arts, as well as to give a succinct
and original record of the progress of political and historical events.

The work has been begun after long and careful preliminary labor, and with the
most ample resources for carrying it on to a spccessful termination.

None of the original stereotype plates have been used, but every page has been
printed on new type, forming in fact a new Cyclopeedia, with the same plan and com-
pass as its predecessor, but with a far greater pecuniary expenditure, and with such im-
Erovelmgnts in its composition as have been suggested by longer experience and enlarged

nowledge.

The i%lustrations, which are introduced for the first time in the present edition, have
been added not for the sake of pictorial effect, but to give greater lucidity and force to the
explanations in the text. They embrace all branches of science and of natural history,
and depict the most famous and remarkable features of scenery, architecture, and art,
as well as the various processes of mechanics and manufactures. Although intended
for instruction rather than embellishment, no pains have been spared to insure their
artistic excellence; the cost of their execution is enormous, and it is believed they will
find a welcome reception as an admirable feature of the Cyclopedia, and worthy of its
high character.

This work is sold to subscribers only, payable on delivery of each volume. It will
be completed in sixteen large octavo volumes, each containing about 800 pages, fully
illustrated with several thousand Wood Engravings, and with numerous colored Litho-
graphic Maps.

Price and Style of Binding.
In extra Cloth, pervol, . . . $5.00 | Inhalf russia, extra gilt, per vol. 8.00
In library leather, pervol. . . 6.00 | Infull mor. ant.gt. edges, per vol. 10.00
In half turkey morocco, pervol. . 7.00 | In full russia pervol. . . . . 10.00

Eight volumes now ready. Succeeding volumes, until completion, will be issued
once in two months. X

*«" Specimen pages of the AMERICAN CYCLOPZDIA, showing type, illustrations,
etc., will be sent gratis, on application.

FIRST-CLASS CANVASSING AGENTS WANTED.
Address the Publishers, D. APPLETON & 00., 549 & 661 Broadway, N. Y.



THE BEST, CHEAPEST, AND MOST POPULAR

Standard School and College Books

PUBLISHEEBED.
D. APPLETON & CO., NEW YORK.

We offer to Teachers and Boards of Education ovER THREE HUNDRED different Text-
Books, belonging to every branch of education, prepared by the best talent, experience,
and scholarship, in the belief that they will be found UNSURPASSED IN THEIR RESPECTIVE
DEPARTMENTS. Among them are the following:

Cornell’s Geographies. Recently revised. The Physical, entirely new. A seriks
IN THREE BOOKS. No rehash of old matter, but every thing fresh and interesting.
Splendid Maps. Surpass all others. :

Cornell’s Outline Maps. Neat, durable, and very distinct. Thirteen in set. Price
less than any others. :

Appletons’ Arithmetics. New, up to the times, and teaching the methods practised
by business men. They are winning golden opinions.

Quackenbos’s Grammars, Composition, and Rhetoric. The Rhetoric is used
in more than four-fifths of the Academies and High Schools of the country.

Quackenbos’s Histories. Brought down to the present Administration. Very en-
tertaining in style, and free from political and religious prejudices.

Quackenbos’s Natural Philosophy. Embracing the most recent discoveries in the
various branches of physics, Revised edition (1871).

Youmans’s First and Second Books in Botany: Something new. Object-
teaching made practical.

Henslow’s Botanical Charts. Beautifully colored. Adapted for general use in the
United States, and especially to Youmans’s Second Book of Botany.

Youmans’s New Chemistry. Lucid, close, forcible, and progressive. It marks a
new era in chemical science.

Krusi’s New System of Inventive Drawing. Invention and application go hand-
in-hand. Teachers previously unacquainted with drawing can successfully introduce
this system into their schools.

Synthetic Series. Four Books and Manual. (Primary.)

Analytie Series. Six Books and Manual. (Intermediate.)

Perspective Series. Four Books and Manual. (Grammar School.)

Geometric Series. Four Books. (High School.) Nearly ready.

Nlohozgon’s Geology and Zoology. Most admirable works. Very extensively
used.

Huxley and Youmans’s Physiology. By far the best work of the kind I bave
seen.”—Dr. AusTIN FLINT.

Lockyer’s Astronomy. The newest, freshest, and best school-book yet published on
this subject.

Harkness’s Latin and Greek Serles. Used in nearly all our leading Classical In-
stitutions.

Hadley’s Greek Grammar. All leading colleges use it.

Wrage’s Practical German Grammar and German Readers. Based on the
atural Method—Language before Gr .

French, German, Spanish, Italian, Hebrew, and ’Sjrlac Grammars,
Readers, Phrase-Books, and Dictionaries. (See Catalogue.)

Teachers and school-officers are respectrully invited to address us on matters connected with
the introduction and use of our publications. Immediate attention will be given to any letters or
orders with which we are favored, and the most satisfactory terms will be made for introduction.
A DESCRIPTIVE CATALOGUE, embracing all our reliable and popular Text-Books, with prices, will
be mailed, g:oetage prepaid. on application. Lists of S8chools, of Teachers and School-Officers,
Circulars, etc., are desired. Persons ordering are requested to be particular to give their post-
office address in full.

Those visiting New York are cordially invited to call and examine our extensive assortment of
Text-Books.

&% Specimen copies of any of the above works will be mailed to teachers and school-officers
for examination, with a view to introduction, at reduced rates.

SEND FOR SPECIMEN COPIES.
D. APPLETON & C0., 649 & 5661 Broadway, N. Y



THE POPULAR SCIENCE MONTHLY,

(Established May, 1872,)

Conducted by Prof. E. L. YOUMANS.

Tre PoruLAR SciENCE MoNTHLY was started to promote the diffusion of valuable sci.
entific knowledge, in a readable and attractive form, among all classes of the community,
and has thus far met a want supplied by no other periodical in the United States.

The great feature of the magazine is, that its contents are not what science was ten
or more years since, but what it s to-day, fresh from the study, the laboratory, and the
experiment: clothed in the language of the authors, inventors, and scientists themselves,
which comprise the leading minds of England, France, Germany, and the United States.
Among popular articles, covering the whole range of NATURAL SCIENCE, we have the
latest thoughts and words of Herbert Spencer, and Professors Huxley, Tyndall, and R. A.
Proctor. Since the start, it has proved a gratifying success to every friend of scientific
progress and universal education; and those who believed that science could not be
made any thing but dry study, are disappointed.

The press all over the land is warmly commending it.
from those recently given :

“ That there is a place for THE PoPULAR BCIENCE
MONTHLY, no one can doubt whko has watched the
steady increase of interest in scientific investigation

manifested in this country, not on!y by a select
%“' but by the entire community.”"—New York
mes.

We subjoin a few encomiums

“ This is a highly-auspicious beginning of a use-
ful and much-needZd en%erprlse in the way of pub-
lication, for which the %ubllo owe a special debt of
%lf‘?;ion to Messrs, D. Appleton & Co.”— Boston

.
‘**This new enterprise appeals to all who are in-
terested in the | aat) eﬂorgof diffusing that infor-
mation which is best calculated to expand the mind

“ A journal which promises to be of eminent
value to the cause ofv ular education in this

country.”—New York ne.

It is, beyond comparison, the best attempt at
journalism of the kind ever made in this country.”
—Home Journal.

‘*The initial number is admirably constituted.”
—Kvening Mail.

“We think it is not too much to say that this is
the best first number of any m%uine ever pub-
lished in America.”"—New York World.

It is just what is wanted by the curious and
progressive mind of this country. and ought to be
widely circulated.”—New York Evening Post.

“1t is the first successful attempt in this coun-
try to popularize sclence in the pages of a month-
ly."—N. Y. School Journal. -

“Not the less entertaining because it is instruc-
tive.”— Philadelphia Age.

“THE MONTHLY has more than fulfilled all the
promises which the publishers mude in the pro-
spectus of publication.”—Niagara Falis Gazette.

“It places before American readers what the
ablest men of science throughout the world write
about their meditations, speculations, and discover-
les."— Providence Journal.

and improve the conditions and enhance the worth,
of life.”—G@olden Age.

“Just the publicati ded at the p tday.”
Montreal Gazette.

“This new zine, in our estimation, has more
merit than the whole brood which have preceded
it.”—Oswego Press.

In our opinion, the right idea has bean hap; ‘:2:
lbi;.ui.n the plan of this new monthly.”—qu

rier.

“This is one of the very best periodicals of its
kind published in the world. Its corps of contribu-
tors comprise many of the ablest minds known to
sclence and literature, It is doing a great and
noble work in popularizing science, promoting the
growth of reason, and leveling the battlements of
old superstitions reared in the childhood of our race
before it was capable of reasoning.”—7he American
Kelgl’f%ll Journal, 8t. Lonll_:l.‘l‘l&. 1eht in .

8 m:ﬁazlne i8 wo! welig| gold, for
its service in educating the l}o;ple.”—m American
Journal of Education, 8t. Louis, Mo,

“This monthly enables us to utilize at least sev-
eral years more of life than it would be possible were
we obliged to wait its publication book-form
at the haods of some compiler.” — The Writing
Teacher and Business Advertiser, New York.

Tae Popurar ScieNcE MONTHLY is published in a large octavo, handsomely printed
on clear type, and, when the subjects admit, fully illustrated. Each number contains

128 pages. } ,

TERMS: 85 per Annumn, or Fifty Cents per Number.

Any person remitting $20.00 for four yearly subscriptions, will receive an extra copy
gratis, or five yearly subscriptions for $20.00.

Now Ready, Vols. 1., I1., IIL., and IV.. of The Popular Socience Monthly, em-
bracing the Numbers from 1 to 24 (May, 1872, to April, 1874). 4 vols., 8vo. Cloth, $8.50 per vol Half

Morocco, $6.50 per vol.

For Suale, Binding Cases for Vols. I., I1., II1., IV., of The Popular Soience
repared expressly for binding the vof

Monthly. These covers are

umes of THE PorPUuLAR OB

MoNTHLY as they appear, and will be sent to Subscribers on receipt of price. Any binder can attach the

oovers at a trifling expense. Price, 50 cents each.

ADDRESS

D. APPLETON & CO., Publishers,

549 & 551 Broadway, New York.
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D. APPLETON & CO.'S

STANDARD TEXT-BOOKS.

THE BESI. 7THE CHEAPEST. THE MOST POPULAR.

Every ConscienTiots TEACHER who has had charge of young children, and who feels any sense of
responsibility in the formation of their mental characters, should remember that the great fault of our
present education is, that it is so artificial, and makes so little provision for the direct study of Nature
and the methodical cultivation of the observing power.

To supply this deficiency, nothing is so well suited as the study of plants. They are attractive to
children, the facts about them are most interesting and important, and their direct and regular study calls
forth the thinking powers in a way most conducive to healthy and harmonious mental growth.

Miss Youmans’s First Book of Botany

Has been prepared to assist teachers in this indispensable work It provides for the actual study of plants
themselves, and any kinds of plants or specimens of vegetation can be used for the purpose. The book
simply guides the pupil, but leaves him to work out the details in his own way—examining, searchmﬁ, com-
paring, judging, and describing the objccts as he sees them, so that he may actually 420w what he pro-
fesses to know. ‘Thisis the great need of primary education, and it has never been so well provided for
before as by this plan.

Miss Youmans's method is also entirely practical. At first some teachers objected that it would dis-
turb their lesson-learning routine, and would be a botker, but it has proved perfectly feasible, and has been
adopted in schools of every grade with cc The imony of all wide-awake teachers is,
that this new plan is not only easy and practical, but most salutary in its infl upon the feelings and
intellect of the young. Itis being extensively used in the best educational institutions of the country, and
ought to be at once taken up by the teachers of the New York Schools, which should not be behind the
rest of the country in improving its modes of instruction.

Quackenbos’s Arithmetics

Are pronounced the very best for Public Schools, by reason of their grading, which is gradual and judi-
cious ; their development of thought in. the scholar, the exercises being made intellectual and not mechan-
ical; their completeness, requiring nothing to be supplicd orally by the teacher; their inductiveness and
progressive methods; their thorough analyses, presenting just enough of theory and explanation, while
they avoid solutions repulsively encumbered with many words; and especially their practical tone, par-
ticul‘m;_ prominence being given to those branches which will afterward come of use in business and every-
day life.

Y THE MENTAL OF THIs SERIES extends mental calculations to more of the branches of mercantile arith-
metic than has hitherto been attempted, and also emb the Metric System, with examples under it.

Cornell’s CGeographies,

With their systematic method for memorizing the contents of the maps, their variety of map questions,
their simple and practical system of map-drawing, their hapry presentation of one thing at a time and
every thing in its proper place, their careful embodiment of all 'geographical changes as soon as they occur,
as well as their magnificent typography and accurate and elegant maps, have earned for them a well de-
served preference alike over old and worn-out systems, and new-fangled experiments that have been
thrust upon the market. Teachers who try them, and see the results attained, will use no others. _ After
a deliberate examination and vigorous competition on the part of rival series, they have just been adopted
for all the Public Schools of Washington, D. C., by an overwhelming vote of the Board of Education of
that city (17 to 3). We may also allude to their recent introduction into the Public Schools of Oswego as
further proof of the appreciation in which they are held.

.. The whole Cornell Series, including the Outline Maps and Key, have just undergone a thorough re-
vision, and give a faithful delineation of the world as it now is.

Quackenbos’s U. 8. Histories,

For clearness, fairness, correctness, judicious selection of facts, and #nferes?, have no equal.

A DESCRIPTIVE CATALOGUE, embracing over three hundred and fifty other popular Text-books,
also the MONTHLY BULLETIN, designed as a medium for the of new and forthcoming
hooks, and as a means of conveying special information in regard to the character and contents of the
latest issues from the press, will be mailed, without charge, on application to us.

Persons ordering are requested to be particular to give their post-office address in full.

D, APPLETON & CO0., Publishers, 549 & 561 Broadway, New York.












