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Introduétion
&

The drawings that are presented here show the
conceptions that have proved simplest and most
effective in constructing the human figure.

The eye in drawing must follow a line or a plane
or a mass. In the process of drawimng, this may
become a moving line, or a moving plane, or a mov-
ing mass. The line, in actual construction, must
come hrst; but as mental construction must precede
physical, so the concept of mass must come first,
that of plane second, that of line last.

Think in masses, define them in lines.

Masses of about the same size or proportion are
concerved not as masses, but as one mass; those ot
different proportions, in respect to their movement,
are conceived as wedging into each other, or as
morticed or iterlocking.

The effective conception is that of wedging.



General Anatomy
4

Bones constitute the pressure system of the body.
In them are expressed, therefore, laws of architec-
ture, as in the dome of the head, the arches of the
foot, the pillars of the legs, etc.; and laws of me-
chanics, such as the hinges of the elbows, the levers
of the limbs, etc.

Ligaments constitute the retaining or tension
system, and express other laws of mechanics.

Muscles constitute the contractile or power sys-
tem; they produce action by their contraction or
shorteming. In contraction they are lifted and
bulged, while in their relaxed state they are flabby
and soft. Muscles, attached to and acting on the
bony and ligamentous systems, constitute the motion
system. In the muscles are expressed, therefore,
laws of dynamics and of power.

For instance, for every muscle pulling in one
direction, there must be the corresponding muscle
pulling in the opposite direction., Muscles are there-
fore paired, throughout the body. Every muscle on
the right side must be paired with one on the left;
for every flexor on the front there must be its
corresponding extensor on the back.

Muscles express also laws of leverage; they are
large in proportion to the length of the lever they
move. Those of the individual fingers are small and
can fit in between the bones of the hand. They grow
larger as we ascend the arm, the leverage being
longer and the weight greater. The muscles of the
forearm are larger than those of the fingers; those
of the arm larger than those of the forearm, while
the muscles of the shoulder are larger still.

[11]



Masses and Movements

of the Body
.¢.

The masses of the head, chest and pelvis are
unchanging.

Whatever their surface form or markings, they
are as masses to be conceived as blocks.

The conception of the figure must begin with the
thought of these blocks in their relation to each
other. They are to be thought of first as one thinks
of the body of a wasp, with only one line connecting
them, or without reference at all to connecting
portions.

Ideally, in reference to gravitation, these blocks
would be balanced svmmetrically over each other.
But rarely in fact, and in action never, is this the
case. In their relations to each other they are hm-
ited to the three possible planes of movement.
That is, they may be bent forward and back in the
sagittal plane, twisted in the horizontal plane, or
tilted in the transverse plane. Almost invariably,
in fact, all three movements are present, to differ-
ent degrees.

In these various movements, the limit is the limi-
tation to movement of the spine. The spine is the
structure that connects one part of the body with
another. It is a strong column occupying almost the
centre or axis of the body, of alternating discs of
bone and very elastic cartilage. Each segment is a
joint, whose lever extends backward to the long
groove of the back. Such movement as the spine
allows the muscles also allow, and are finally con-
nected by the wedges or lines of the actual contour.

[ 12 ]


















The Hand
4

ANATOMY

In the hand are four bones, continuous with those
of the fingers, called metacarpals (meta, beyvond,
carpus, wrist). They are covered by tendons on
the back, and on the front by tendons, the muscles
of the thumb and little finger, and skin pads.

There 1s a very slight movement like opening a
fan between these bones. They converge on the
wrist hones and are morticed almost solidly to them.
The hand moves with the wrist. The dorsal tendons
converge more sharply than the bones.

The short muscles of the hand, crossing only one
joint, the knuckle, and moving the fingers individ-
ually, lie deep between the metacarpal bones and so
are called interossei. Theyv are in two sets, back
and front, or dorsal and palmar. The palmar inter-
nssel are collectors, drawing the fingers toward the
middle finger, and so are fastened to the inner side
of each joint except that of the middle finger itself.
The dorsal interossei are spreaders, drawing away
from the centre, and so are fastened to both sides
of the middle finger and to the outside of the other
joints. In the thumb and little fingers the muscles
of this set are called abductors, and being m ex-
posed positions, are larger. That of the first finger
forms a prominent bulge between it and the thumb;
that of the little finger forms a long fleshy mass
reaching to the wrist.

M AssEs

The masses of the hand are two—one that of the
hand proper, the other that of the thumb.

[ 18]



The first of these 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.

Somewhat more arched are the knuckles, concen-
tric around the base of the thumb. The second
knuckle is larger and higher than the rest; the first
1s lower on 1ts thumb side, where it has an over-
hang, as has also the knuckle of the little finger,
due to their exposed positions.

Belonging to the hand is the pyramidal mass of
the first segment of the thumb, which joins on at
an angle, never quite flat with the hand, and hend-
ing under it to more than a right angle with its
flat surface.

The thumb may be drawn in until only its root
bulges beyond the lateral line of the hand, and may
be carried out to a great angle with it. In this latter
position its first segment forms a triangle whose
base is the side of the hand, equal to it in length:
whose height is, on the palmar surface, equal to
the width of the hand, and on the dorsal surface,
almost as great.

On the little finger side, the form is given by the
abductor muscle and the overhang of the knuckle,
by which the curve of that side is carried well up
to the middle of the first segment of the finger.

The pad of the palm overlaps the wrist helow and
the knuckles above, reaching to the middle of the
first segment of the fingers.

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. They represent two sets of tendons more or
less blended, so are double and have connecting
hands between them.

[ 19 ]



The Wrist
&

ANATOMY

Morticed with the bones of the hand are the hones
of the wrist; the two make one mass, and the hand
moves with the wrist.

Eight bones (carpal bones) in two rows make
the arch of the wrist; in size they are like deformed
dice. The two pillars of this arch are seen on the
palmar side, prominent under the thumb and the
little inger. The latter 1s the heel of the hand, but
the arch is thicker and a bit higher on the thumb
side. Under it pass the long flexor tendons to the
fingers and thumb.

The dome of the arch is seen on the back, with
an apex at the trapezium under the fhrst finger.
It is crossed by the long extensor tendons of the
fingers, which converge on its outer half.

MassEes

Its width is twice its thickness. It is narrower
both ways where it joins the arm, giving an appear-
ance of constriction.

There is always a step-down from the back of
the arm, over the wrist, to the hand.

MOVEMENTS

Being solid with the hand, the wrist moves with
the hand on the forearm. Its movement is like
that of a boat in water; easily tipping sideways
(flexion and extension) with more difficulty tilting
endways (side-bending) which in combination give
some rotary movement, but having no twisting

[20]



movement at all. This movement is accomplished by
the forearm.

The inset of this boat-shaped joint with the arm
gives the appearance of constriction. The prow,
under the thumb, is higher than the stern under the
little finger.

When fully extended, the back of the hand with
the arm makes almost a right angle; when fully
flexed, the palmar surface makes almost a right
angle; the total movement therefore is slightly less
than two right angles.

When the wrist is fully flexed, it forms at the
back a great curve over which the extensor tendons
are drawn taut, so much so that the fingers can
never be closed when the wrist is fully flexed. In
this position the flexor tendons are raised promi-
nently under the skin.

When hand and arm lie extended along a flat
surface, it is the heel of the hand that is in contact,
the arm bones being lifted from the surface.

To the four corners of the wrist are fastened
muscles; two in front (flexor carpi radialis and
flexor carpi ulnaris) and two behind (extensor
carpi radialis and extensor carpi ulnaris, the former
being double). By their contraction the wrist is
moved in all directions, except twisting, which
movement is produced not in the wrist but in the
forearm. Only the tendons cross the wrist, the
muscular bodies lying in the forearm.

[ 21 ]
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THE HAND
Muscres oF THE Haxp, front palmar:
1 Abductor pollicis.
Flexor brevis pollicis.

Abductor transversus pollicis.

e W

4 Lumbricales.
5 Annular ligament.
O Flexor brevis minimi digiti.

7 Abductor minimi digiti.
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THE HAND
CONSTRUCTION

In the hand as in the figure there is an action and
an inaction side. The side with the greatest angle
is the action side, the opposite is the inaction or
straight side.

With the hand turned down (prone) and drawn
toward the body, the thumb side is the action side,
the little finger the inaction side. The inaction side
is straight with the arm, while the thumb is almost
at right angles with it.

The inaction construction line runs straight down
the arm to the base of the little finger. The action
construction line runs down the arm to the base of
the thumb at the wrist, from there out to the middle
joint, at the widest part of the hand; thence to the
knuckle of the first finger, then to that of the second
finger, and then joins the inaction line at the little
finger.

With the hand still prone, but drawn from the
body, the thumb side 1s the inaction side, and 1s
straight with the arm, while the little finger is at
almost right angles with it. The inaction construc-
tion line now runs straight to the middle joint of
the thumb, while the action line runs to the wrist
on the little finger side, thence to the first joint,
etc., etc.

These construction lines, six in number, are the
same with the palm turned up, according as it is
drawn in or out. They place the fingers and indi-
cate the action and proportions of the hand.

[30]










































The Thumb

i

Drill master to the fingers, the hand and the
forearm, is the thumb.

The fhngers, gathered together, form a corona
around its tip. Spread out, they radiate from a
common centre at its base; and a line connecting
their tips forms a curve whose centre i1s this same
point. This is true of the rows of joints (knuckles)
also.

Bent, in any position, or closed as in clasping, the
fingers form arches, each one concentric on this
same basal joint of the thumb. Clenched, each circle
of knuckles forms an arch with the same common
centre.

The mass of the thumb dominates the hand.

The design and movement of even the forearm
is to give the freest sweep to the thumb: while,
through the biceps muscle, its movement 1s seen to
begin really at the shoulder.

ANATOMY

The thumb has three segments and as many
joints. Its bones are heavier than those of the
fingers, its joints more rugged.

Its last segment has a nail and a heavy skin pad.
The middle segment has only tendons. The basal
segment i1s a pyramidal mass of muscle reaching
to the wrist, the “line of life” of the palm, and the
base of the hrst finger.

The superficial muscles of this mass are a fat one,
a broad one, and a thin one. The fat muscle hugs
the bone (opponens), the broad one forms the bulk
of the pyranud (abductor) and the thin one lies

[ 50]



inside, toward the index finger (flexor brevis).
Between the thumb and first finger the skin is
raised into a web, which is bulged, especially when
the thumb is flattened, by the adductor policis
muscle.
MASSES

The thumb is pyramidal at the base, narrow in
the middle, pear-shaped at the end. The ball faces
to the front more than sideways. It reaches to the
middle joint of the first finger.

The last segment bends sharply back, carrying
the nail. Its skin pad, broad at the base, gives it an
appearance not unlike a foot, expressing its pres-
sure-bearing function.

The muddle segment i1s square with rounded
edges, smaller than the other two, with a small pad.

The basal segment is rounded and bulged on all
sides except where the bone is superficial at the back.

MOVEMENTS

The last joint has about one right angle of move-
ment, in one plane, and may by pressure be twisted
toward the hngers.

The heavy middle joint moves less freely, also
limited to one plane.

The joint of the base is a saddle joint, with
movement like one n a saddle, that i1s, with easy
bending sideways, less easy forward and back;
which two in combination give some rotary move-
ment. but giving a twisting movement only with
difficulty and strain.

[ 51]



THE THUNMDB

EXTENSORS oF THE THUMB:
1 Extensor ossis metacarpi pollicis.
2 Extensor brevis pollicis.

3 Extensor longus pollicis.






THE THUMB
MuscLEs OF THE THUMB, palmar view:
1 Flexor brevis pollicis.

2 Abductor pollicis.

3 Apponens pollicis.

[ 54 )












The Fingers

%

ANATOMY

Each of the four fingers has three bones (pha-
langes, soldiers). Each phalanx turns on the one
above, leaving exposed the end of the higher bone.
There are no muscles below the knuckles; but the
fingers are traversed by tendons on the back, and
are covered on the front by tendons and skin pads.

The middle finger is the longest and largest, be-
cause in the clasped hand it is opposite the thumb
and with it bears the chief burden. The little finger
is the smallest and shortest and most freely mov-
able for the opposite reason. It may move farther
back than the other fingers, and is usually held so,
for two reasons; one is that the hand often “sits”
on the base of the little finger ; the other is that being
diagonally opposite the thumb it is twisted farther
backward in any outward twisting movement, and
so tends to assume that position.

MassEs

All bones of the body are narrower in the shaft
than at either end, especially those of the fingers.
The jomts are square, the shafts smaller but square,
with rounded edges; the tips are triangular. The
middle joint of each finger is the largest.

In the clenched fist it is the end of the bone of the
hand (metacarpal) that 1s exposed to make the
knuckle. The hnger bone (frst phalanx) moves
around it, and bulges beyond. The extensor tendon
makes a ridge on the knuckle and connects it with
the first phalanx; but on the middle and the last

[ 58]



joints the tendon makes a depression or groove 1n
the centre of the joint.

The masses of these segments are not placed end
to end, as on a dead centre, either in profile or n
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.

A series of wedges and squares thus marks the
backs of the fingers. Into the square of the knuckles
a blunt wedge is seen to enter from above. From it
a long tapering wedge arises and enters the square
of the middle joint, from which a blunt wedge also
reaches backward. Another tapering wedge arises
here and moves half way down the segment. The
whole finger tapers from the middle joint, to be-
come embedded in a horseshoe form holding the
nail. This form begins back of the root of the nail
and bevels to below its end, at the tip of the finger.
The whole last segment is a wedge.

The palmar webbing opposite the knuckles, which
reaches to about the middle of the first segment of
the finger, in front, bevels backward and points to
the top of the knuckle in the back.

The segments of individual fingers are of dif-
ferent lengths, those of the middle finger being
longest. From tip to base, and on into the bones of
the hand, the segments increase in length by definite
proportions.

MoOVEMENTS
Each joint moves about one right angle except
the last, which moves slightly less; and limited to

one plane, except the basal, which has also a slight
lateral movement, as in spreading the fingers.

[ 59 ]
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FINGERS

CREASES

While the segments of any hnger, seen on the
back, are of different lengths, the pads seen on the
palmar side are of the same length, including the
pad of the base which is part of the palm, so that
the creases between them are not all opposite the
joints. The reason is immediately seen when the
finger is viewed closed on itself. The creases are
then seen to form a cross, the pads to nieet in the
common centre, filling in the four sides of a
diamond.

In the first finger the creases are: short of the
last joint; opposite the middle joint; half way be-
tween middle and basal joint, and opposite the basal
knuckle (above the joint proper, which i1s consider-
ably beyond the point of the knuckle).

In the second hinger they are: opposite the last
joint; beyond the middle joint; midway between
middle and basal joint, and opposite the basal joint.

In the other fingers they vary in different indi-
viduals.

The creases are all transverse except that oppo-
site the basal joint, which forms one long wavy
crease on the palm: and those next beyond, on first
and little fingers, which slope down on the outside,
in the spread fingers making a curve around the
base of the thumb.

[ 64 ]
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The Forearm
&

ANATOMY AND MOVEMENTS

In the forearm are two bones, lying side by side.
One is large at the wrist, forming two-thirds of the
joint; the other is large at the elbow, where it also
forms two-thirds of the joint. They are joined at
their sides and move like a long piece of cardboard
folded diagonally.

The one that is large at the elbow is the ulna.
It forms a hinge joint and moves in the bending of
the elbow. The other slides as the hinge moves.
This second bone is the radius, or turning bone;
it 1s large at the wrist and carries the wristand hand.

Diagonally opposite the thumb, on the ulna, is a
hump of bone which is the pivot for both the radius
and also the thumb.

Muscles must lie above the joint they move, so
that the muscles that bulge the forearm are mainly
the flexors and extensors of the wrist and hand.
Overlying them and reaching higher up on the arm
are the pronators and supinators of the radius.

The flexors and pronators (flexor, to flex or
bend; pronator, to turn face down, or prone) form
the inner mass at the elbow, the extensors and
supinators form the outer mass. Between them at
the elbow lies the cubital fossa.

Both of these masses arise from the condyles of
the humerus, or arm bone. These are the tips of
the flattened lower end of that bone. From the
inner condyle, which is always a landmark, arises
the flexor-pronator group. This is a fat softly
bulging mass which tapers to the wrist, but shows

[68]



superficially the pronator teres (round), whose
turning function requires it to lie diagonally across
toward the thumb side.

The outer condyle is hidden by its muscular mass
when the hand is turned out. This mass is the
extensor-supinator group, which bulges higher up,
and becomes tendinous half way down. It is
dominated by the supinator longus, which rises
a third of the way up the arm, widens as far as
the elbow, tapers beyond, and loses itself half way
down the forearm. In turning, this wedge follows
the direction of the thumb, and overlies the condyle
when the arm is straight with the forearm.

From the back view, the elbow is seen to have
three knobs of bone; the two condyles above re-
ferred to, and between them the upper end of the
ulna, forming the elbow proper, or olecranon. The
latter is higher when the arm is straight and lower
when it is fexed. The overlying muscular masses
meet over half way down, so that the ulna forms a
thin dagger of bone pointing to the little finger.

MASSES

The masses of the forearm will be described in
connection with those of the arm and shoulder.

The Arm
&

ANATOMY

The bone of the upper arm is the humerus. The
part facing the shoulder is rounded and enlarged
to form the head, where it joins the shoulder blade.
The lower end is flattemed out sideways to give

[ 69 |



attachment to the ulna and radius, forming the con-
dyvles. The shaft itself is straight and nearly round,
and is entirely covered with muscles except at the
condyles.

On the flat front side of the condyles, reaching
half way up the arm, is placed the broad, flat and
short brachialis anticus muscle; and on top of that
the thin, high and long biceps, reaching to the
shoulder; its upper end flattened as it begins to di-
vide into its two heads. One head passes to the
inside of the bone and fastens to the coracoid
process, under the shoulder; the other passes out-
side, grooving the head of the humerus, and attach-
ing to the shoulder blade above the shoulder joint,
under the deltoid or shoulder hood.

On the back, behind the flat surface made by the
two condyles, arising from the central knob or
olecranon, is the triceps (three-headed) muscle.
Its outer head begins near the condyle, and occupies
the outer and upper part of the back surface of the
humerus. The inner head begins near the inner
condyle and occupies the inner and lower portion
of the bone. The middle head reaches diagonally
in and up to the back of the shoulder blade. These
all converge on the broad flat tendon from the
olecranon, forming a wedge surrounded by two
wings of muscle. The triceps also is overlaid by the
deltoid above.

Between biceps and triceps are grooves. The in-
ner condyle sinks into the inner groove below, and
it 1s filled out above by the coraco-brachialis muscle,
entering the armpit.

The outer condyle sinks into the outer groove
below, while midway of the arm the apex of the
deltoid muscle sinks into it, overlyving the upper
ends of both biceps and triceps.

[ 70 ]



BoNE OF THE ARM:

1 Humerus,

BoNEs oF THE FOREARM :

2 Ulna (little finger side).
3 Radius (thumb side).



THE ARM
Bones oF THE UppeEr LiMB:
Humerus—arm.
Radius—forearm, thumb side.

Ulna—forearm, little finger side.

MuscrLes oF THE UpPER LimB, front view:
1 Coraco-brachialis.
2 Biceps.
3 Brachialis anticus.
4 Pronator radii teres.
5 Flexors, grouped.

6 Supinator longus.

Coraco-brachialis: From coracoid process, to hu-
merus, inner side, half way down.
Action: Draws forward, rotates outward, humerus.

Biceps: Long head from glenoid cavity (under
acromion ) through groove in head of humerus;
short head from coracoid process; to radius.

Action: Depresses shoulder blade; flexes forearm:
rotates radius outward.

[ 72 ]






THE ARM

SUPINATION AND PRONATION OF THE FOREARAM.
front view:

1 Supinator longus.
2 Pronator radii teres.

3 Flexors, grouped.

Supinator Longus: From external condyloid ridge
to end of radius.
Action: Supinates forearm.

Pronator Radii Teres: From internal condyle and
ulna to radius, outer side, half way down.
Action: Pronates hand and flexes forearm.

Flexor group, page 92

[74]
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THE ARM
Muescres or THE ArM, lateral view
( thumb side toward the body ) :

1 Coraco-brachialis.

2 Biceps.

3 Brachialis anticus.

4 Supinator longus.

5 Extensor carpi radialis longior.
(v Pronator radii teres.

7 Flexors, grouped.

Drachialis Anticus: From front of humerus. lower
half, to ulna.
Action: Flexes forearm.

Extensor Carpi Radialis Longior: From external
condyloid ridge to base of index finger.
Action: Extends wrist.

[ 78]












THE ARM
MuscLes oF THE UPPER L1MB, outer view:
1 Triceps.
2 Supinator longus.
3 Extensor carpi radialis longior.
4 Anconeus.

5 Extensors, grouped.

Anconeus: From back of external condyle to ole-
cranon process and shaft of ulna.
Action: Extends forearm.

EXTENSOR GROUP

Froym ExTeErnaL ConpyLE oF HuMERUS

Extensor Digitorum Communis: From external
condyle to second and third phalanges of all
fingers.

Action: Extends fingers.

Extensor Minimi Digiti: From external condyle to
second and third phalanges of little finger.
Action: Extends little finger.

Extensor Carpi Ulnaris: From external condyle
and back of ulna to base of little finger.
Action: Extends wrist and bends down.

[82]






THE ARM
MuscuLar Mass oF ForearM, back view:
1 Extensor carpi ulnaris.

2 Extensor communis digitorum.

Extensor group, page 32.

[84]












THE ARM

WEDGING OF ARM INTO THE FOREARM
AT THE ELBOW:

1 Biceps.

2 Triceps.

3 Supinator longus.
4 Flexors.

5 Extensors.
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THE ARM
MUSCLES OF THE ARM, inner view :
1 Triceps.
2 Biceps.
3 Supinator longus.
4 Flexors, grouped.
5 Pronator teres.

FLEXOR GROUP.

From INTERNAL ConpyYLE OF HUMERUS

Flexor Carpi Radialis: From internal condyle to
first metacarpal.
Action: Flexes wrist and bends up.

Flexor Carpi Ulnaris: From internal condyvle and
olecranon to fifth metacarpal, base of Tittle
finger.

Action: Flexes wrist and bends down.

Flexor Sublimis Digitorum ( flexor sublimis perfor-
atus ) : From mner condyle, ulna and radius to
second phalanges of all fingers; perforated to
admit passage of profundus tendons.

Action: Flexes fingers and hand.
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The Shoulder

%

ANATOMY

Form is given to the shoulder by the deltoid
(triangle) muscle.

An almost perfect triangle is this muscle, its apex
downward and wedging into the outer groove of
the arm, its base upward and bent around to attach
to the shoulder girdle. Just below the base is a
ripple which marks the head of the arm bone.

The shoulder girdle is made up of the collar bone
and a ridge of the shoulder blade, meeting. They
both point outward, the ridge a bit the lower, but
lroth turn straight forward before meeting.

The collar bone 1s an S-shaped bone, its outer
curve and tail made by this forward turning. Over
the point of union is a flat space. From the hollow
of this S-curve a groove sinks first downward and
then at an angle outward, marking the border be-
tween the shoulder and the great breast muscle.

Behind the inner two-thirds of the collar bone
is a triangular depression between it and the
trapezius muscle behind: its base to the neck, its
apex pointing outward.

MovEMENTS

In the shoulder are found two joints. At the point
of the shoulder is the joint between shoulder blade
and collar bone, a flat hinge pointing straight for-
ward, allowing the shoulder blade to slide freely

over the flat surface of the back.
Not only may the shoulder blade slide freelv over
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the back, but may even lift from it at the point and
inner edge, slightly amplifying its range.

Below it under the deltoid is the joint of the
shoulder blade with the humerus or arm bone, the
shoulder proper, facing sideways and a little for-
ward. It is a universal joint, with a right angle
and a half of movement in two planes; but its sweep
is always increased by the movement of both
shoulder blade and collar bone.

At the juncture of the collar bone with the
sternum or breast plate is a universal joint, with
movement in two planes and also twisting, but with
very narrow range. Its movements are chiefly lift-
ing forward and up and twisting forward. Its shape
expresses an important spring function, it being the
only bony union of arm and shoulder with the trunk.

MASSES

The masses of the shoulder, arm, forearm and
hand do not join directly end to end with each other,
but overlap and lie at various angles. They are
joined by wedges and wedging movements.

Constructing these masses first as blocks, we will
have the mass of the shoulder, or deltoid muscle,
with its long diameter sloping down and out, beveled
off at the end; its broad side facing up and out;
its narrow edge straight forward.

This mass lies diagonally across and overlaps the
mass of the arm, whose long diameter is vertical,
its broad side outward, its narrow edge forward.

The mass of the forearm begins behind the end
of the arm and passes across it at an angle forward
and out. It is made of two squares. The upper
half of the forearm is a block whose broad side is
forward, its narrow edge sideways: while the lower
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half, smaller than the upper, has its narrow edge
forward, its broad side facing out (with the hand
held thumb up).

These blocks are joined by wedges and wedging
movements, and to the straight lines are wedded
the curved lines of the contour of the muscles. The
deltoid is itself a wedge, whose apex sinks into the
outer groove of the arm half way down. The mass
of the biceps ends in a wedge which turns outward
as it enters the cubital fossa.

The mass of the forearm overlaps the end of the
arm on the outside by a wedge (supinator longus)
that arises a third of the way up the arm, reaches
a broad apex at the broadest part of the forearm
and tapers to the wrist, pointing always to the
thumb; and on the inside by a wedge that rises back
of the arm and points to the little finger (flexor-
pronator muscles).

In the lower half of the forearm, the thin edge of
the mass, toward the thumb, is made by a continua-
tion of this wedge from the outside; while the thin
edge toward the little finger is made by the end of
the wedge from the inside.

When the elbow is straight and the hand turned
in, the inner line of the forearm is straight with that
of the arm. When the hand is turned out, this line
is set out at an angle that corresponds with the
width of the wrist. The little finger side (ulna)
being the hub of its movement.

The flexor tendons on the front of the forearm
point always to the inner condyle; the extensor
tendons on the back point always to the outer
condyle.

The breadth of the hand corresponds with that
of the lower mass; not joining it directly, but with
a step-down toward the front.

[98]



In the back view of the arm, the mass of the
shoulder sits across its top as in the front view.
The back edge of this mass is seen to be a truncated
wedge arising under the deltoid and focusing on the
elbow. The upper end resolves itself into the three
heads of the triceps; the lower or truncated end is
the triceps tendon, to which is to be added the tiny
wedge of the anconeus (donkey’'s foot) muscle
bridging from outer condyle to ulna.

The Armpit
&

The hollow of the arm, filled with its friction
hairs, 1s made into a deep pit by the great breast
muscle (pectoralis major) in front, and the greater
latissimus dorsi behind.

Its floor slopes forward, downward and outward,
following the slope of the chest wall.

Its rear wall is deeper, since the latissimus attaches
farther down the back; thicker because made of two
muscles (latissimus and teres major), and rounder
because its fibres turn on themselves before attach-
ing to the arm bone.

The front wall is longer because the pectoral
-muscle attaches farther down the arm.

Into this pit the biceps and triceps muscles plunge,
with the coraco-brachialis between them.

The bottom of the pit may, when the arm is fully
raised, be bulged by the head of the arm bone and
the lymph glands that lie there.
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THE SHOULDER
MECHANISM OF THE ARMPIT, front view:

1 Biceps.

2 Triceps.

3 Latissimus dorsi.

4 Teres major.
5 Deltoid.

Latissimus Dorsi: From spine, sixth dorsal to sac-
rum and iliac crest; passes inside of humerus
to fasten to front side near head.

Aetion: Draws arm backward and inward.

Teres Major: From lower corner of scapula to

front of humerus.
Action: Draws humerus outward and rotates back-

wards.
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THE ARM

WEDGING AND INTERLOCKING OF THE MASSES
OF THE ARM AND SHOULDER

(See Masses, page y7)
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THE SHOULDER
MECHANISM OF THE SHOULDER, back view:
1 Deltoid.
2 Triceps.
3 Teres minor.

4 Teres major.

Deltoid: From clavicle, acromion and ridge of scap-
ula to outside of humerus.

Action: Elevates, draws forward or backward,
humerus.

Triceps: Outer head, back of humerus above mus-
culo-spiral groove. Inner head, back of humerus
below musculo-spiral groove. Middle or long
head, shoulder blade below socket to olecranon
process of ulna.

Action: Extends forearm.

Teres Minor: From scapula to inner tubercle of
humerus.

Action: Draws humerus outward and rotates back-
ward.

Teres Major: From lower corner of scapula to
front of humerus.

Action: Draws humerus outward and rotates back-
wards.
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The Neck
&

From the sloping platform of the shoulders the
neck rises, a cylindrical column, curving slightly
forward even when the head is thrown well back.

It is canopied in front by the chin. It is buttressed
on the sides by the trapezius (table) muscle. The
table shape of this muscle appears only from the
back, a diamond with lower apex well down the
back. Its lateral corners arise from the shoulder
‘girdle opposite the deltoid. Rising diagonally up-
ward it braces the back of the head.

The strength of the neck is therefore at the back,
which is somewhat flat and overhung by the base of
the skull.

From bony prominences back of the ears two
muscles (sterno-mastoid), aptly called the bonnet-
string muscles, descend to almost meet at the root
of the neck, forming a triangle whose base is the
canopy of the chin.

In this triangle below is the thyroid gland, larger
in women ; and above it the angular cartilage of the
larynx, or Adam’s apple, larger in men.

Crossing its upper corners outward and down-
ward is a thready skin muscle (platysma myoides)
which lifts the skin into high folds and draws down
the corners of the mouth. It carries the imagination
back to the time in evolution when bared teeth were
important weapons of defense.
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THE NECK
MuscLEs oF THE NECK:
1 Sterno-cleido-mastoid.
2 Levator of the scapula.

3 Trapezius.

Sterno-cleido-mastoideus : From top of sternum and
sternal end of clavicle to mastoid process (back
of ear).

Action: Together, pull head forward; separately,
rotates to opposite side, depresses head.

Levator of the Scapula: From upper cervical verte-
brz to upper angle of shoulder blade.
Action: Raises angle of shoulder blade.

Trapezius: From occipital bone, nape ligament and
spine as far as twelfth dorsal, to clavicle,
acromion and ridge of shoulder blade.

Action: Extends head, elevates shoulder and ro-
tates shoulder blade.
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THE NECK

ToNGUE-BONE AND LARYNX

1 Hyoid bone.

2 Thyroid cartilage.

3 Thyroid gland muscles.

4 Digastric (has two portions).

5 Stylo-hyoid.

6 Sterno-hyoid.

7 Omo-hyoid.

8 Sterno-cleido-mastoid.

9 Trapezius.

MOVEMENTS OF THE NECK

In the neck are seven vertebra, each moving a
little. When the neck is turned to one side, that
side of each vertebra moves back as far as the per-
pendicular and then the opposite sides move for-
ward, lengthening the neck as they do so. This
motion is much freer at the second joint from the
skull, which turns on a pivot. The joint of the skull
itself moves only in nodding, in which the rest of
the neck may be quite stationary.
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THE NECK
MuscLEs oF NECK

Platysma Mpyoides: A sheathing from chest and
shoulder to masseter and corner of mouth.
Action: Wrinkles skin of neck, draws down corner

of mouth.

Digastric (double-bellied muscle): Anterior belly,
from maxilla, behind chin; posterior belly, from
mastoid process ; fastened by loop to hyoid bone.

Action: Raises hyoid and tongue.

Mylo-hyoid: Forms floor of mouth and canopy of
chin in front.

Stylo-hyoid: From hyoid to styloid process.

Action: Draws back hyoid and tongue.

Sterno-hyoid: From sternum to hyoid bone.
Action: Depresses hyoid and Adam’s apple.

Omo-hyoid: From hyoid bone to shoulder, upper
border ot scapula.
Action: Draws hyoid down and to one side.
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The Head
.*.

For so long a time has the oval been used as the
basis for the construction of the human head and
face that the use of the block or cube seems quite
revolutionary.

Yet for many reasons the cube seems preferable.
The oval is too indefinite, and offers no points for
comparison, no basis for measurement. The eye
does not fix on any point in a curved line.

On the ground plan of a square, however, any
form may be built. The block moreover carries with
it from any angle its perspective and its foreshort-
ening, and it carries with itself the sense of mass.

Especially does it carry with itself the important
element of the bilateral symmetry of the head—
a symmetry that is present indeed in all living
things. A vertical line in the centre divides the head
or the trunk into parts equal, opposite, and comple-
mental. The right eye is the counterpart of the left;
the two halves of the nose are symmetrical; the
limbs, except for changes of position, are exact
though reversed duplicates of each other.

How to construct such a block?

Camper, Professor Bell, and others have studied
innumerable human skulls trying to discover some
constant measurement by which to classify them as
ancient or modern or according to race. They finally
fixed upon two lines with the angle between them.
The first passes from the base of the nose to the
roof of the ear canal; the second passes from the
upper incisor teeth to the prominent part of the
forehead.

The angle between these lines is practically con-
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stant for a given race or a given age of evolution.
Individual variations occur, but they are less than
the standard.

This angle is less in the older and less evolved
races, and the vertical line approaches nearer the
perpendicular in the newer races, especially the
Caucasian. In the classical Greek head it even passes
the perpendicular, although no actual Greek skulls
i which this 1s the case have ever been discovered.

This angle, in the Caucasian races, is about eighty
degrees. It is not easy to construct a block on such
an angle, and it 1s very desirable to have a right
angle. By dropping the horizontal line at its rear
end from the roof of the ear canal to the tip of the
ear lobe, and by drawing the vertical line from the
base of the nose where it joins the upper lip to the
bridge of the nose, where it joins the glabella, we
obtain such a right angle.

If on these straight lines a cage be built, bounding
the head and face, it will be found that the front and
back are oblong and the sides are square.

The top of the cage should be level with the top
of the head, the bottom with the bottom of the chin;
the border of the cheek should fit the sides. The
length of the oblong front will equal one and three-
quarters times its width. The cheek bones set back
from the front of the cage about one-third of the
distance to the ear.

[ 115]






