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Introduction

-2T

1 HIS is the story of the blocked human form

where the bending, twisting or turning of volume

gives the sensation of movement held together by

rhythm. The different stages are arranged in their

sequence from How to Draw the Figure to the Bal-

ance of Light and Shade. Its purpose is to awaken

the sense of research and analysis of the structure

hidden beneath. It is hoped that the ideas conveyed

in the drawing and text of this book may enable

the reader to carry on to independent and better

ideas.





DRAWING THE FIGURE

•'"§€'

jDefcre you make a line you must have a clear con-

ception of what you want to draw. In your mind n
is necessary to have an idea of what the figure to be

drawi is doing. Study the model from different angles.

Sense the nature and condition of the action, or in-

action. This conception is the real beginning of your

drawing.

Then, give due consideration to the placing

of your drawing on the paper, for balance

and arrangement.

_] Make two marks to indicate the length of

the drawing.

Block in with straight lines the outline of

the head. Turn it carefully on the neck,

marking its center by drawing a line from

the Adam's apple to the pit between the

collar bones.

C^cp } From the pit of the neck make one line-

giving the direction of the shoulders, keep-

ing in mind the marking of its center,

which should be the pit between the collar

bones

Indicate the general direction of the body

by outlining to the hip and thigh, at its

outermost point, the side that carries the

weight

ii



.-^ Follow this by outlining the opposite in-

! active side of the body, comparing the width

with the head.

-S Then, crossing again to the action side of

I ? the figure, drop a line to the foot. You

now have determined the balance, or equi-

librium of the figure./

Carrv the line of the inert side to the knee.

I i over and upward to the middle of the figure.

On the outer side, drop a line to the other

foot.

-

These few simple lines place the figure. They give

its general proportions, indicating its active and in-

:dcs, its balance, unitv and rhvthm. Bear in

mind that the head, chest and pelvis are the tfa

large masses of the body. They are in themselves im-

movable. Think of them as blocks having four sides,

and as such they may be symmetricallv placed and

balanced, one directlv above the other. In this case,

the h^ure would have no movement. But when these

masses bend backward, forward, turn or twist, the

shifting of them gives action to the figure. Yet what-

ever positions these three masses mav assume, no

mattej: how violently they mav be drawn together on



one side, there is a corresponding gentleness of line

on the opposing, inert side and a subtle, illusive, liv-

ing harmony flowing through the whole, which is

the rhythm ot the figure.

j»9 Starting again with the head, and thinking

of it as a cube with front, sides, top, back

and base, draw it on a level with the eye.

foreshortened or in perspective..y
;

ry Outline the neck and from the pit of the

neck draw a line down the center of the

\}J
chest.

y

rij At a right angle to this line, where stomach

4 v and chest join, draw another line and then

if) draw lines to indicate the rib cage as a block,

p/ twisted, tilted or straight according to its

position.

JB Now draw the thigh and the leg which sup-

<3X ;/t port the greatest part of the weight of the

}ffb body, making the thigh round, the knee

$)i square, the calf of the leg triangular and the

ankle square. Then draw the arms.
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BUILDING THE FIGURE

JTrom a piece of lath and a few inches of copper or

other flexible wire, a working model of the solid por-

tions of the body may be constructed. Cut three pieces

from the lath to represent the three solid masses of

the body: the head, chest and hips. Approximately,

the proportions of the three blocks, reduced from the

skeleton, should be— Head, i inch by H of an inch;

torso , i^inches by i% inches ; hips, i inch by 1% inches

.

Dnye two parallel holes perpendicularly through

the center of the thickness of each of these blocks, as

closely together as practicable. Wire the blocks to-

gether by running a strand of flexible wire through

each of these holes, allowing about half an inch be-

tween the blocks, and twist the wires together. The
wire in a rough way represents the spine or backbone.

The spine is composed of a chain of firm, flexible

joints, discs of bone, with shock-absorbing cartilages

between them. There are twenty-four bones in the

spine, each bending a little to give the required flexi-

bility to the body, but turning and twisting mostly in

the free spaces between the head and chest, and be-

tween the chest and hips. The spine is the bond of

union between the different parts of the body.

The portion of this wire between the head and chest

blocks represents the neck. On the neck the head

has the power to bend backward and forward, upward

and downward, and to turn. The head rests upon the

iS



BUILDING

uppermost vertebra of the spine, to which it is united

by a hinged joint. Upon this joint it moves backward

and forward as far as the muscles and ligaments per-

mit. The bone beneath this hinged joint has a projec-

tion or point resembling a tooth. This enters a socket

or hole in the bone above, and forms a pivot or axle

upon which the upper bone and the head, which it

supports, turn.

So, when we nod, we use the hinged joint, and

when we turn our heads, we use the pivot or axle.

The wire between the two lower blocks represents

that portion of the spine which connects the cage or

chest above with the basin or pelvis below. This por-

tion of the spine is called the Lumbar region. It rests

upon the pelvis or basin into which it is mortised. Its

form is semicircular: concave from the front. As the

spine passes upward, becoming part of the cage or

chest, the ribs are joined to it. On this portion of the

spine, the lumbar, depends the rotary movement
between the hips and the torso.

The masses of head, chest and pelvis, represented

by the three blocks, are in themselves unmoving.

Think of these blocks in their relation to each other

and forget, at first, any connecting portions other

than the slender wire of the spine.

In the little tin soldier at "attention" we have an

example of the symmetrical balance of these blocks

one directly over the other. But this balance never

exists when the body is in action, seldom, indeed,

when it is in repose. The blocks in their relation to

each other are limited to the three possible planes of

movement. They may bend forward and back in the



sagittal plane, twist in the horizontal plane or tilt in

the transverse plane. As a rule, all three movements

are present and they may be closely approximated by

turning and twisting the three blocks in the little

model of lath and wire.

The limitation to the movement of the spine limits

the movements of the three masses or blocks. Such

movement as the spine allows the muscles also allow

.
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BALANCE

Vv hex several objects are balanced at different angles,

one above the other, they have a common center of

gravity. In a drawing there must be a sense of se-

curity, of balance between the opposite or counter-

acting forces, regardless of where the center line may
fall. This is true no matter what the posture may be.

A standing figure whether thrown backward or for-

ward, or to one side or the other, is stationarv or

static. The center of gravity, from the pit of the neck,

passes through the supporting foot or feet, or be-

tween the feet when they are supporting the weight

equallv

In a way, the pendulum of a clock when hanging

straight, or perpendicular, represents a standing figure

without movement. It is static, stopped. So is the

clock. But start the pendulum swinging. It describes

an arc, moving back and forth, but always about a

fixed center of gravity. The position of the pendulum

when at one or the other extreme of its swing or arc,

-



from its center of gravity, represents the extent to

which a figure may he thrown out of balance. And
this position would also represent the greatest rapid-

ity of motion in the drawing of a figure in action. Yet

even in the most extreme motion there must be a

sense of security, a feeling that the figure, like the

pendulum, could come back to a fixed center of grav-

ity. This feeling or sense of balance which must be

recorded in the flow or sweep of a drawing is con-

tinuity and rhythm.

9
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RHYTHM

1 he consciousness or idea ofrhythm can not be traced

to any period, or to any artist or group of artists. We
know that in 1349 a group of Florentine artists formed

a society for the study of the chemistry of colors, the

mathematics of composition, etc., and that among
these studies was the science of motion. But rhythm

tt-as not invented . It has been the measured motion of

the Universe since the beginning of time. There is

rhvthm in the movement of the sea and tides, stars

and planets, trees and grasses, clouds and thistle-

down. It is a part of all animal and plant life. It is

the movement of uttered words, expressed in their

accented and unaccented syllables, and in the group-

ing and pauses of speech. Both poetry and music are

the embodiment, in appropriate rhythmical sound, of

beautiful thought, imagination or emotion. Without

rhythm there could be no poetry or music. In draw-

ing and painting there is rhythm in outline, color,

light and shade.

The slow, continuous moving picture has given us

a new appreciation of rhythm in all visible move-

34



mcnt. In these pictures ot pole vault or steeplechase

we actually may follow with the eye the movement
of every muscle and note its harmonious relation to

the entire action of the man or horse.

So to express rhythm in drawing a figure we have

in the balance of masses a subordination of the pas-

sive or inactive side to the more forceful and angular

side in action, keeping constantly in mind the hidden,

subtle flow of symmetry throughout.

35
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TURNING OR TWISTING

In a human figure there are the masses of head,

chest and pelvis. Each of these has a certain height,

breadth and thickness. Considered as blocks, these

masses balance, tilt and twist, held together in their

different movements by the spinal column. As they

twist and turn, the spaces between them become long,

short or spiral.

We might liken these movements and the spaces

between the masses or blocks, to an accordion when
it is being played. Here we have an angular, virile,

active side, the result of forcing the ends or forms

towards each other and by this action compressing

and bringing together on the active side, the pleats

of the accordion; the opposite or inflated side describ-

ing gentle, inert curves.

The blocks or masses of the body are levers, moved
by muscles, tendons and ligaments. The muscles are

paired, one pulling against the other. Like two men
using a cross-cut saw, the pulling muscle is swollen

and taut, its companion is flabby and inert. When
two or more forms such as the chest and the pelvis

are drawn violently together, with cords and muscles

tense on the active side, the inert, passive mass oppo-

site must follow. There is always to be considered

this affinity of angular and curved, objective and sub-

jective, active and passive muscles. Their association

is inevitable in every living thing. Between them, in

the twistings and bendings of the body there is a

harmony of movement, a subtle continuity of form,

ever changing and elusive, that is the very essence of

motion.

45
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WEDGING, PASSING
& LOCKING

1 HE upper and lower limbs are held in place on

the cage and pelvis by mortise and tenon, called

ball-and-socket joint and at elbow and knee by the

ginglymus or hinge joint. The surrounding

muscles, by their position, shape and size are

capable of moving these joints in any manner that

the construction of the joints permits.

As movement occurs, and the body instinctively

assumes a position suited to the taking of some

action, the muscles, by contraction, produce the

twisting and bending of the masses. In so doing

the muscles themselves expand, shorten and bulge,

making smaller wedges or varied forms connecting

the larger and more solid masses. This shortening

and bulging of the muscles becomes an assemblage

of parts that pass into, over and around one an-

other, folding in and spreading out. It is these

parts passing into or over each other that gives

the sense of wedging or interlocking. This might

be compared to the folds in drapery: where the

folds change, their outline changes.

A form either passes around or enters into the

outline of the visible boundary of a figure. It

should be an indication of what it really is: the

outline of a form. Within this outline, for the

same reason, forms pass into and over other forms.

They wedge, mortise and interlock.

54



The outline of a figure may be so drawn that it

gives no sense of the manifold smaller forms of

which it is composed. Again, the outline of a

figure may be so drawn that the sense of the figure's

depth, of the wedging, interlocking and passing of

smaller forms within the larger masses conveys to

the mind an impression of volume and solidity.

Y\
/ .-.
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DISTRIBUTION OF
THE MASSES

r3P

It is not granted many of us to remember complex

forms, So in considering the human figure it is better,

at first, to think only of those major forms ofwhich ir

is composed, and these may be thought of and more
easily remembered by a simple formula such as the

following:

Considering the Wedging and Passing of Forms

from the front of the figure—The square ankle passes

into the triangular calf of the leg and this in turn

passes into the square knee. The square knee passes

into the round thigh and the round thigh into the

mass of the hips, from the sides ot which a triangular

wedge enters the rib cage. The rib cage is oval below,

but approaches a square across the shoulders. Into

this square enters the column of the neck which is

capped by the head. The head when compared with

the form of the neck, is square.

Considering theWedging and Passing ofForms from

the Rear of the Figure—The head is square, capping

the round neck. The rib cage is square at the shoul-

ders, wedging into the neck, and triangular below,

wedging into square hips. The square hips rest on the

round pillars of the thighs. The knees are square,

the calves triangular and the ankles square.
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LIGHT & SHADE

uhade with the idea that light and shade are to aid

the outline you have drawn in giving the impression

of solidity, breadth and depth. Keep before you the

conception of a solid body of four sides composed of a

few great masses, and avoid all elaborate and unneces-

sary tones which take away from the thought that

the masses or planes on the sides must appear to be on

the sides while those on the front must appear to be

on the front of the body. No two tones of equal size

or intensity should appear directly above one another

or side by side; their arrangement should be shifting

and alternate. There should be a decided difference

between the tones. The number of tones should be as

few as possible. Avoid all elaborate or unnecessary

tones and do not make four tones or values where

only three are needed. It is important to keep in

mind the big, simple masses and to keep your shading

simple, for shading does not make a drawing.
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MOULDINGS

Architectural mouldings consist of alternate

rounds and hollows, of plane or curved surfaces,

placed one beneath the other to give various decora-

tive effects by means of light and shade.

The human figure,whether standing erect or bent,

is composed of a few big, simple masses that in out-

line are not unlike the astragal, ogee, and apophyge

mouldings used in architecture. Looking at the back

of the figure, there is the concave sweep of the mass

from head to neck, then an outward sweep to the

shoulders, a double curve from rib cage to pelvis,

ending abruptly where the thigh begins, a slight un-

dulation half way down to the knee, a flattened sur-

face where it enters the back of the knee, another

outward sweep over the calf and down to the heel;

the whole, a series of undulating, varied forms. And
the front of the figure curves in and out in much the

same manner, a series of concave and convex curves,

and planes.

The distribution of light and shade brings out these

forms
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PROPORTION

/111 measurements of the human figure are divisions

of the body into parts of given measurements. There

are many conceptions of measuring, scientific and

ideal, and they all differ.

If given proportions were used, even though these

proportions were the ideal average, they would re-

sult in a drawing without character. Again, to apply

these so-called canons of art, the figure must be on the

eye-level, upright and rigid. The least bending of the

head or body would change the given proportions

visually, though not actually.

From an anatomical point of view, taking the skull

as a unit, horizontally, the bone of the upper arm, the

humerus, is about one and one-half heads in length.

The bone on the thumb side of the fore-arm, the

radius, is about one head in length. The fore-arm

bone, the ulna, on the little finger side, measures

about one foot from elbow to wrist . The thigh bone,

or femur, measures about two heads, and the leg

bone, or tibia, nearly one and one-half heads.

On the opposite page are shown three different

methods ofmeasurement; one by Dr. Paul Richer, one

by Dr. William Rimmer and one by Michelangelo.
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HOW TO MEASURE

lou have to measure, first of all, with your eye and

by studying the model judge the comparative meas-

urements of its several masses. Then measure me-

chanically. When measuring mechanically, hold your

charcoal or pencil between the thumb and ringers and

use the first finger and the tip of your charcoal to

mark the extremities of the measurement you are

taking. Your arm should be extended to its full

length and your head so tilted that your eye is as

near as possible to the shoulder of the arm you are

using in measuring.

From the model, the space registered from the first

finger to the end of your charcoal or pencil might be

one inch; but on your drawing this measurement

could possibly be two or more inches. In other words,

all your measurements are comparative and if the

head spaces seven times into the length of the figure

and registers, say, one inch on your charcoal or pen-

cil, obviously the height of seven heads should be

marked off on your drawing regardless of the size of

your drawing, which size you had, in a general way.

predetermined and may be anywhere from miniature

to mural. The arm has its axis at its connection with

the shoulder blade. The eye, being above the arm and

more forward, has an entirely different axis and

radius; arms and necks vary in length. Also, in meas-

uring, as in target practice, it is natural for some to

close the left eye, others the right, and still others to

keep both eyes open, So, with these varying condi-

88
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HOW TO MEASURE

tions it is difficult to set down any fixed rules for the

technique of measuring, your own phvsique and tend-

ency to use one or both eyes are such important fac-

tors. In any case, however, you must keep your eve

as close as possible to the shoulder, your arm ex-

tended and stiff.

On a figure, there are no marks that might be used

in proving your measurements correct. Again, the

model may be far above the level of the eye, causing

violent perspective. Only at the eye level can the

pencil be held perpendicularlv. Above or below the

eye level, the pencil or charcoal must take some

studied and given angle, and to accurately determine

this angle requires some practice. To find this angle,

take a panelled wall or a vertical pole and upon it

mark off six or seven spaces a foot or so apart. Then

seat yourself several feet away and at arm's length,

with eye close to shoulder, incline charcoal or pencil

to register correctly each of the spaces you have

marked off. As in revolver practice, you will become

extremely accurate in judging the angle at which the

charcoal should be held at different distances. This

same method of angles may then be applied to m.

unng the figure.

9°





MOVABLE MASSES
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HEAD
8 inches High

7 ^2 inches Deep

6 inches Wide

CAGE
1 2 inches High

8 inches Deep

10 inches Wide

PELVIS
8 inches High

6 inches Deep

10 inches Wide

92



~2

---5

4

Li-

5

. 6

7. SCAPULA
Shoulder Blades

8. CREST OF
ILIUM

9. SACRUM

1. CRANIUM
Skull

2. CLAVICLE
Collar Bone

3. STERNUM
Breast Bone

4. ILIUM

5. PUBIS

6. ISCHIUM
Pelvis Bones





HEAD & FEATURES

05

The Head

ilT first the study of heads should be in the abstract

,

that is, we should forget everything that distinguishes

one head from another and think of the masses com-

mon to all heads. Heads are about the same size.

Each is architecturally conceived, constructed and

balanced; each is a monumental structure.

By first mentally conceiving of a head as a cube,

rather than as an oval or egg-shaped form, we are

able to make simple, definite calculations.

The cube of the head measures about six inches

wide, eight inches high and seven and a half inches

from front to back. These measurements are obtained

by squaring a skull on its six sides : face, back, two
sides or cheeks, top and base or lower border, which

is partly hidden by the neck but is exposed under the

chin and jaw, and again at the back where it is seen

as the lower border of the skull. Therefore the base of

this cube is about seven and a half inches deep and

six inches wide, and on this "ground plan" as on

that of a square, any form may be constructed.

This cube may be tilted to any angle, also fore-

shortened, and it may be placed in perspective.

95



1. FRONTAL
2. TEMPORAL
3. ZYGOMATIC
ARCH

4. MALAR
5. SUPERIOR
MAXILLARY

6. INFERIOR

7. NASAL
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HEAD c~ FEATURES

The Skull

1 he skeleton of the head, like the cube, has six sur-

faces: top, base, two sides or cheeks' front and back.

Its boney framework is immovable excepting the

lower jaw, which articulates. There are twenty-two

bones in the head. Eight of these bones compose the

brain case and fourteen bones compose the face. The
Drain case is bounded in front by the frontal bone or

forehead, which extends from the root of the nose to

the crown, of the head and laterally to the sides of the

temples. The two malar bones, or cheek bones, are

facial bones, each united to four other bones forming

a part of the zygomatic arch which spans the space

from cheek to ear. Above, the malar or cheek bone

joins the forehead at its outer angle, below it joins

the superior maxillary or upper jawbones. The two

superior maxillary bones constitute the upper jaw

and cylinder that hold the upper row of teeth. They

are attached above to the cheek bones and eve cavi-

ties. The nasal bones form the bridge of the nose.

The inferior maxillary or lower jawbone is the

lower border of the face. It is shaped like a horse-

shoe, its extremities ascending to fit into the tem-

poral portion of the ear. It is a mandible, working on

the principle of a hinge moving down or up as the

mouth opens or closes, but with a certain amount of

play, sideways and forward, so that when worked by

97



THE SKULL

the masseter muscles the food is not simply hammered
or flattened, but ground by the molar or grinding

teeth. The masseter muscle extends from under the

span of the zygomatic arch to the lower edge and

ascending angle of the lower jaw. It is the large

muscle raising the lower jaw, used in mastication. It

fills out the side of the face, marking the plane which

extends from the cheek bone to the angle of the jaw.
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With straight lines, draw the bound-

^^ iries of the forehead, its top and sides,

in and the upper border of the eye sockets.

Then draw a line from each check bone

at its widest part, to the chin, on the

corresponding side, at its highest and

widest part.
V

If the head you are drawing be on a level with your

eyes, the lines you have just drawn will intersect at

right angles at the base of the nose and if both ears

are visible and the line from the ear extended across

the head, it will touch the base of both ears.

Considering the head as a cube, the ears opposite

each other on its sides or cheeks and the line from

ear to ear as a spit or skewer running through rather

than around the head.

If the head be above the eye level, or tilted back-

ward, the base of the nose will be above this line from

ear to ear. Or should the head be below the eye level

or tilted forward, the base of the nose will be below

the line from ear to ear. In either case, the head will

be foreshortened upward or downward as the case

may be and the greater the distance the head is above

or below the eye level the greater the distance be-

tween the line from ear to ear and the base of the nose.

You now have the boundaries of the face and the

front plane of the cube. The features may now be

drawn in.
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HEAD &> FEATURES

'Perspective

It is possible only to touch upon the subject of per-

spective.

Perspective refers to the effect of distance upon the

appearance of objects and planes. There are to be con-

sidered parallel perspective, angular perspective and

oblique perspective.

Parallel lines which do not retreat do not appear to

converge. Retreating lines, whether they are above

or below the eye, take a direction toward the level of

the eye and meet at a point. This point is called the

center of vision, and it is also the vanishing point in

parallel perspective. In parallel perspective, all pro-

portions, measurements and locations are made on

the plane that faces you. So in drawing a square, a

cube or a head, draw the nearest side first.

When an object is turned to right or left, so that

the lines do not run to the center of vision, then the

center of vision is not their vanishing point and the

object is said to be in angular perspective.

"%> M&
" -7

[ os



PERSPECTIVE

When an object, such as a cube, is tilted or turned

from the horizontal it is said to be in the oblique per-

spective. These few remarks upon a vast subject are

made to accompany the drawings which it is hoped

will explain themselves. Everyone is conscious of

perspective and may find its elucidation in geometry

and many books upon the subject
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HEAD <S>> FEATURES

^Distribution ofthe ^Masses

JTour distinct forms compose the masses of" the tace.

i. They are, the forehead, square and passing into

the cranium at the top

i. The cheek-bone region which is flat.

3

.

An erect, cylindrical form on which are placed the

base of the nose and the mouth.

4. The triangular form of the lower jaw.
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HEAD fc FEATURES

^Building

1 T is the placing and locking of these forms that

gives solidity and structural symmetry to the face,

and it is their relative proportion as well as the

degree to which each tilts forward or backward,
protrudes or recedes, that makes the more obvious
differences in faces.
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HEAD fc FEATURES

Planes

N considering the distribution of the masses of

the head, the thought of the masses must come

first: that of planes, second. Planes are the front,

top and sides of the masses.
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HEAD fc FEATURES

Mouldings

l ROM forehead to chin a face that is not flat either

protrudes or recedes, curving outward or inward,

alternating as to curves and squares of varied

forms. In this respect a face in profile resembles

architectural mouldings.
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HEAD & FEATURES

The Sye

Above the eye socket, or orbit, the frontal bone is

buttressed and of double thickness, the cheek bones

beneath are reinforced and the entire bony structure

surrounding the eye is designed to protect this most

vulnerable and expressive feature of the face.

The eye, cushioned in fat, rests in this socket In

shape, the eyeball is somewhat round. Its exposed

portion consists of pupil, ins, cornea and the "white

of the eye." Due to the transparent covering, or

cornea, which fits over the iris, much as a watch

crystal fits over a watch, making a part of a smaller

sphere laid over a larger one, the eye is slightly pro-

jected in front.

It is the upper lid that moves. Its curtain, when
closed, is drawn smoothly over the eye; when open,

its lower part follows the curve of the eyeball, like

the roll top of a desk, folding in beneath the upper

part and leaving a wrinkle to mark the fold. The

transparent cornea of the eye, raised perceptibly and

always partly covered by the upper lid, makes this

lid bulge. This bulge on the lid travels with the eye-

ball as it moves, whether opened or closed

The lower lid is quite stable. It may be wrinkled

and slightly lifted inward, bulging below the inner

end of the lid. The lashes which fringe the upper

and lower lids from their outer margin, shade the

eye and serve as delicate feelers to protect it, the

upper lid instinctively closing when they are touched

no
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HEAD S» FEATURES

The \ose

1 he nose is in the center ofthe front plane of the face.

Its shape is wedge-like, its root in the forehead .

its base at the center of the upper lip. As it descends

from the forehead it becomes larger in width and

bulk, and at its base it is held up in the middle and

braced from the sides by cartilages.

The bony part of the nose descends only half way
from its root and is composed oftwo nasal bones. The
lower part is composed of cartilages, five in all : two
upper, two lower laterals and one dividing the nasal

cavities.

Two wedges meet on the nose, a little above the cen-

ter at a point called the bridge of the nose. The direc-

tion ofone is tc ic base of the forehead between

the eyes ; that of the other toward the end of the nose,

diminishing in width as it enters the bulbous portion

at the tip. An upright wedge is seen as a narrow car-

tilage at the upper margin of the curtain of the upper

lip, where it divides the nasal cavity into two parts.

The outer walls of the cavities are called win g

ate mo lar than round and are known as the

buttresses oi the nose.
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HEAD & FEATURES

The ^Mouth

1 hat part of the jaws in which the teeth are set is

cylindrical in shape and controls the shape of the

mouth. If the cylinder be flat in front, the lips will

be thin and the moutn a slit. The greater the curve of

this cylinder, the fuller and more bow-shaped will be

the mouth and lips.

From the base of the nose to the upper red lip, this

curtainous portion of the mouth has a central vertical

groove and pillars on either side which blend into

broad, drooping wings ending, at the corners of the

mouth, :n fleshy eminences called the pillars of the

mouth.

The upper red lip has a central wedge-shaped body,

indented at the top by the wedge of the groove above,

and two long, slender wings disappearing under the

pillars of the mouth. The lower red lip has a central

groove with a lateral lobe on either side. It has three

surfaces; the largest depressed in the middle at the

groove, a smaller one on either side diminishing in

thickness, curving outward, and not so long as those

of the upper red lip

Below the lower red Hp, the curtainous portion of

the mouth slopes inward and ends ac the cleft in the

chin. It has a small, linear central ridge and two

large, lateral lobes, bounded by the pillars of the

mouth.

He
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HEAD &> FEATURES

The £ar

J. he ear, irregular in form, is placed on the side of the

head. The line of the ear toward the face is on a line

with the upper angle of the lower jaw. The ear, in

man, has lost practically all movement. It is shaped

like half of a bowl with a rim turned out, and below

is appended a piece of fatty tissue called a lobe. Its

muscles which in primitive times, no doubt, could

move it to catch faint sounds, now serve only to

draw it into wrinkles,which, though varyingwidely,

have certain definite forms. There is an outer rim often

bearing the remains of a tip, an inner elevation in

front of which is the hollow of the ear with the

canal's opening protected in front by a flap and be-

hind and below by smaller flaps.

The ear has three planes divided by lines radiating

from the canal, up and back and down and back. The

first line marks a depressed angle between its planes.

The second marks a raised angle.
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HEAD 6? FEATURES

•?r

The lS[eck

1 he neck is cylindrical in shape, following the curve

of the spinal column; even when the head is thrown

back the neck curves slightly forward.

In front, it is rooted at the chest and canopied

above by the chin. In back it is somewhat flattened

and the back of the head overhangs it. The neck is

buttressed on each side by the shoulders. From behind

each ear a muscle descends inward to the root of the

neck. These muscles almost meet each other, making

a point at the pit. They form, in fact, on the front

plane of the neck, the sides of an inverted triangle

whose base is the canopy of the chin. The two mus-

cles referred to are called bonnet strings. Into this

triangle are set three prominent forms : a box-shaped

cartilage called the larynx or voice-box, just below

it a ring of cartilage called the cricoid cartilage,

and beneath these a gland called the thyroid gland.

In men, the voice-box or larynx is larger; in women,
the thyroid gland is more prominent. The whole is

known as the Adam's apple. The neck has the fol-

lowing action: up and down, from side to side, and

rotary.
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TORSO—FRONT

TT

J-HF. thorax, or chest, is composed of bones and car-

tilages. It is designed not only to protect the heart

and lungs, which it contains, but also to allow the

whole mass to be turned and twisted with the differ-

ent movements of the body. This cage is foimed, at

the back, by the spinal column, on the sides by the

ribs, and in front by the breastbone. It protects the

heart and lungs as a baseball mask protects the face;

its structure is yielding and elastic, so that it may
serve as a bellows The ribs are not complete circles,

nor do they parallel each other; they incline down-
ward from the spine and bend at an angle at the sides,

to take a forward thrust toward the breastbone. The

breastbone is called the sternum.

If each rib were rigid and circular, the chest would

be immovable and no chest expansion could take

place. According to Keill, the breastbone, with an

easy inspiration, is thrust out one-tenth of an inch,

allowing forty-two cubic inches of air to enter the

lungs, and this may be increased, with effort, to sev-

enty or even one hundred cubic inches.

The pelvis is the mechanical axis of the body. It is

the fulcrum for trunk and legs, and is large in pro-

portion. Its mass inclines a little forward and as

compared with the trunk above is somewhat square.

The ridge at the sides is called the iliac crest and this

is the fulcrum for the lateral muscles; it flares out

widely for this purpose, rather more widely in front

than behind.

*34
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ABDOMINAL ARCH

"9T

If you have made a little manikin of lath and wire,

like the one we have described in an earlier chapter,

you will note there is no bony structure between the

blocks representing the chest and the pelvis, other

than the lumbar or flexible portion of the spine which

is represented by a strand of wire.

In front, the top of this middle portion of the torso

is bounded by the line of the false ribs which arch

outward and downward from the end of the breast-

bone, forming the abdominal arch. This arch, the

curve of which varies, separates the thorax from the

abdomen. Below this arch is the most movable part

of the mobile portion of the abdomen. It is bounded

below by a line passing approximately through the

anterior points of the iliac crests. Its profile shows

the lines of the thorax cone diverging downward.

When the body bends and twists, the central line

of this portion bends always to the convex side, par-

alleled by the borders of the rectus muscle.
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THE SHOULDER GIRDLE

•3T

1 he thorax or cage is encircled at the top by a girdle

of bone composed of the two scapulae or shoulder

blades, and the two clavicles, or collar bones. The
only articulation the shoulder blades have with the

cage is through the collar bones. The collar bones are

attached to the breastbone in front and have a wide

range of movement, up and down, forward and back-

ward, as well as a slight rotary movement.

As this bony girdle moves, the shoulders move,

quite independent of the cage and spine, tilting and

twisting on and around the upper portion of the cone-

shaped thorax or cage.
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TORSO—BACK

jLVLovement of flexion and extension occurs almost

entirely in the waist or lumbar vertebrae, while

movement of side-bending occurs throughout the

whole length. Movement of rotation occurs in the

lumbar vertebrae when the spine is erect, in the

middle vertebrae when it is half flexed and in the

upper vertebrae when the spine is fully bent. In the

lumbar vertebrae the axis of this rotation is behind

the spine, in the middle vertebrae it is neutral, and in

the upper dorsals it is in front of the spine. Each

vertebra moves a little and the whole movement is

the aggregate of the many little movements.

The shoulder blade or scapula (spade) slides against

the surface of the cage of the thorax in any direction,

and may be lifted from it so that its point becomes

prominent under the skin . Easily fifty per cent . of the

entire movement of the shoulder is produced by the

scapula.

The mass of the torso presents from the rear a great

wedge, its apex downward, marked by many lesser

wedges and diamonds, and by the shoulder blades.

The profile of the sides presents a wide, incomplete

wedge whose lines, if prolonged, would form an apex

below the buttocks. The surface of the back presents

a great wedge whose base is at the corners of the

shoulders, the apex driven between the buttocks,

buttressed on the sides by the lateral masses of waist

muscle. Adding the neck, this form becomes a dia-

mond with a very blunt top.

142-
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TORSO—BACK

With the torso in profile, the mass of the pelvis and

abdomen slopes upward and forward. It is marked bv

the iliac crest and hip. It may be flattened in front bv

contraction of the abdominal muscles. The hip

moves freely over its surface, changing the tilt of the

pelvis. Be: ese the central mass contains the

bar or Practically all of the

mo of flexion and extension for the

qc occurs here, and much of the side-bending.

This mass is marked by a buttress of lateral musvi.

slightly o - pelvic brim. It char

greatly in different :s of the trunk.

From the back t ~.ts many depressions

andpromin. . I is due to its bony structure .

to a number of thin lavers of muscles which cross and

recross the bac
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TORSO—BACK

The superficial or outside layers of these muscles

manifest themselves only when in action. So, under

all changes of position, it should be remembered

that the spine, the shoulder blade with its acromion

process, and the crest of the ilium are the landmarks

of this region. The acromion process is the outer

corner of the shoulder girdle, the high outer extrem-

ity of a ridge rising from the shoulder blade.

The back of the torso is divided vertically from end

to end bv the spine which, when bent, presents a

series of knobs, the tips of vertebral spines, and when
erect a groove excepting at the root of the neck.

Here the spine of the seventh cervical vertebra forms

a sort of ridgepole for muscular tendons for the neck

and shoulders. Around it there is a flat, unbroken

fascia without muscular fibres, forming a lesser dia-

mond nestling below the upper apex

.
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THE UPPER LIMBS

The -^irm

JL he arm has its base in the shoulder girdle. Its one

bone, called the humeri: ~ lindrical, slightlv

curved, with a spherical head fitting into the cup-

shaped cavity of the shoulder blade. Its ball-and-

socket joint is covered with a lubricating capsule and

held together bv strong braces of membranes and

ligaments. These, crossing at

the arm as well as allow great freedom of movement.

The lower part of the arm ends at the elbow

hinge joint, on the inner and 01 : which

two prominences, called inner and outer condy



Both prominences show on the surface. The inner

condyle is used as a point of measurement and is

more conspicuous than the outer one.

The forearm has two bones. One, called the ulna,

is notched to fit around the rounded surface between

the two condyles of the arm, at the elbow. The ex-

tremity of the lower end of this shaft has the shape

of a knob which shows plainlv above the wrist on

the little finger side. The other bone, called the ra-

dius, joins the wrist on the thumb side of the hand.

Here it is wide, curving upward to its head, which is

small and cup-shaped, a ring of ligament holding it in

place below the outer condyle of the arm bone, or

humerus

,

The radius, on the thumb side of the wrist, radi-

ates around the ulna on the little finger side. At the

elbow, the arm and forearm act as a hinge joint

The mass of the shoulder descends as a wedge,

sinking into the flattened outer arm half way down.

At this point, from the front, the arm wedges down-

ward to enter the forearm below the elbow. When the

thumb is turned away from the body, the mass of the

forearm is oval, becoming round when the bones of

the forearm cross.

The mass corresponding to the wrist is twice as

wide as it is thick and enters the forearm half way
up, as a flattened wedge.

From the back, the shoulder enters the arm on the

side. Beneath it there is a truncated wedge from the

center of which, in a line from elbow to shoulder, is

the plane of the tendon of the elbow. The forearm is

rounded or oval, depending upon whether or not the

bones of the forearm are crossed, and the wrist is

twice as wide as it is thick.
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UPPER LIMBS

The Hand

Ihe bones of the wrist are mortised with those of the

hand, making one mass, the hand moving with the

wrist. The width of the wrist is twice its thickness

and where it joins the arm it diminishes in both

width and thickness. There is always a step-down

from the back of the arm, over the wrist, to the hand.

The wrist moves with the hand on the forearm,

and in combination with these has some rotary move-

ment, but no twisting movement. The twisting

movement is accomplished by the forearm.

The hand has two masses : that of the hand proper,

and that of the thumb.

The first of these masses is beveled from knuckles

to wrist on the edge, from wrist to knuckles on the

flat side, and from first to little finger from side to

side. It is slightly arched across the back.

The knuckles are somewhat more arched. They are

concentric around the base of the thumb, the second

knuckle larger and higher than the rest, the first

knuckle lower on its thumb side, where it has an

overhang, as has also the knuckle of the little finger,

due to their exposed positions.

On the little finger side, the form of the hand is

given by the abductor muscle and the overhang of

the knuckle, bv which the curve of that side is car-

ried well up to the middle of the first segment of the

little ringer.

1)4



On the back of the hand, nearly flat except in

the clenched fist, the tendons of the long extensors

are superficial, and may be raised sharply under
the skin.

The hand had four primal uses: weapon, scoop,

hook and tongs.



Weapon Scoop

THE HAND
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Hook Tongs

THE HAND
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UPPER LIMBS

Fingers

J. here are three bones in each of the four fingers,

called phalanges or soldiers. Each phalanx turns on

the one above and leaves the end of the higher bone

exposed. There are no muscles below the knuckles,

but tendons traverse the fingers on the backs and

tendons and pads cover the fronts. The longest and

largest finger is the middle finger. In the clasped

hand it is opposite the thumb and with it bears the

chief burden. For the opposite reason the little finger

is smallest and shortest and most freely movable.

The bones of the body are narrower in the shaft

than at either end and this is especially true of the

fingers. The joints are square, the shafts also are

square, but smaller, and with rounded edges. The

tips are triangular. The middle joint of each finger is

the largest.

The masses of these segments are not placed end to

end as on a dead center, either in profile or in back

view. In the back view the fingers as a whole arch

toward the middle finger.

In the profile view, there is a step-down from each

segment to the one beyond, bridged by a wedge.
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LOWER LIMBS
r

1 e relvic girdle with a

called the sacrum, at the b:.

he spine. The lower limbs

articulate from each side, causing the basin to til

:

rock with a rotary or churning movement. To all

nient the lower limbs have a ball-

The joint of the shoulder and that of the hir

both ball-and-socket join: differ in form

is the movements r upper

lower limbs differ. The cup in the
j

shoulder blade is shallow; the socket intc :he

thigh bone - and more solid . Th be-

cause the mechanism pertaining to the movement of

the lower limbs is des

.imbs are supporting colum .11 as me
of locomotion. Thr . nrmnes^ I as acr:

* The thigh bone ends at the knee as a hinge joint,

the leg requiring only a backward and forward mo-
i for which a hinge joint is sufficient. H;

the joint at the knee is not formed as if by a bolt

passing through t: fa hin; :ad,

the upper portion of the leg bone passes, or gL^

under the lower end of the thigh bone. These are held

in t ligaments and sheathed with membrane.

In this manner the ends of the bones are held to-

gether as they rock in their relative c ind

shallow concav::
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THIGH tf LEG

The column of the thigh and leg diminishes in

thickness as it descends to the foot. From any view

it also has a reverse curve that extends its entire

length.

On either side a descending wedge overlaps the

rounded form of the thighs and this again overlaps

the square form above and below the knee joint,

which is also square. The leg at the calf is triangular,

at the ankle it is square.

./~f ,> ^-^
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LOWER LIMBS

Thigh & JCeg—ltack

Prom the back, the hips and the buttocks are square

and overhang the pillars of the thighs. The thigh is

rounded in form half way down to the knee, and then

it becomes square to just below the knee. The calf

of the leg is triangular and the ankle is square.
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LOWER LIMBS

The Knee

L h i n k of the knee as a square with sides beveled for-

ward, slightly hollowed in back and carrying the

kneecap in front. When the knee is straight its bursa,

or water mattress, forms a bulge on either side in the

corner between the cap and its tendon, exactly oppo-

site the joint itself. The kneecap is alwavs above the

level of the joint. The back of the knee, when bent,

is hollowed by the hamstring tendons on either side.

When straight, the bone becomes prominent between

them, making, with these tendons, three knobs. The

inside of the knee is larger, and the knee as a who',

bent convex towards its fellow. The hip socket, the

knee and the ankle are all in line when the leg is

straight, but the shaft of the thigh bone is carried

some distance out by a long neck, so that the thigh

is set at an angle with the leg.
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LOWER LIMBS

The Foot

1 he two bones of the leg, called the tibia and the

fibula, extend from the knee to the ankle. The lower

ends of these bones project so as to form the inner and

outer ankle joints, respectively, where they receive

the articulating joint of the foot, the astragalus. The

foot rolls under the leg bones. It is arched, and at

each end of the arch it is buttressed either by heel or

large toe. The keystone of this arch is not fixed; it

moves freely between the two bones of the leg. The

heel is on the outside of the foot, the ball of the large

toe on the inside, giving it a rotary and a transverse

movement crossing the already mentioned horizontal

arch.

The bones of the foot are wedged together and

bound by ligaments, giving resistance, solidity and

elasticity.
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