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General Anatomy
&

Bomnes 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, ete.; and laws of me-
chanics, such as the hinges of the elbows, the levers
of the limbs, ete.

Ligaments constitute the retamning or tension
systeni, and express other laws of mechanics.

Muscles constitute the contractile or power sys-
tem; they produce action by their contraction or
shortening.  In contraction they are hfted and
bulged, while 1 their relaxed state they are flabby
and soft. Muscles, attached to and acting on the
bony and ligamentous systems, constitute the motion
svstem. 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. Iivery muscle on
the right side must he 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 m 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.

[rr]



Masses and Movements

ot the Body

X

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 Dlocks 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 symmetrically over cach other.

Jut rarely in fact, and in action never, is this the
case. In their relations to each other they are lim-
ited to the three possible planes of movement.
That is, they may be bent forward and back in the
sagittal plane, twisted n the horizontal plane, or
tilted in the transverse plane. Almost invariably,
in fact, all three movements are present, to difter-
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. Ifach segment is a
joint, whose lever extends backward to the long
groove of the back. Such movement as the spine
allows the museles also allow, and are finally con-
nected by the wedges or lines of the actual contour.

[12]
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The Hand
%

ANATOMY

In the hand are four bones, continuous with those
of the fingers, called metacarpals (meta, beyond,
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 is a very slight movement like opening a
fan between these bomnes. They converge on the
wrist bones 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. They are in two sets, back
and front, or dorsal and palmar. The palmar inter-
ossei 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 in 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.

MASSES

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
is lower on its 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 bend-
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 below 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
bands between them.

[19]
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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 is the inaction side, and is
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 1s
drawn in or out. They place the fingers and indi-
cate the action and proportions of the hand.

[36]
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The Thumb
4

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

The fingers, 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 is 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 is 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 Dbasal
segment is a pyramidal mass of muscle reaching
to the wrist, the “line of life” of the palm, and the
base of the first 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 pyramid (abductor) and the thin one lies

[50]
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The Fingers

3

ANATOMY

IFach 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 knuekles: 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 i the elasped 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 assumie that position.

MAassEs

All bones of the body are narrower in the shaft
than at either end, especially those of the fingers.
The joints 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 is exposed to make the
knuckle. The finger bone (first 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

[ 8]



joints the tendon makes a depression or groove in
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 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.

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.

MOVEMENTS

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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The Forearm
e

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.
[t 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 wrist and 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 maiuly
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 Decomes 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 clbow, tapers beyvond, and loses itself half way
down the forearm. In turning, this wedge follows
the direction of the thumb, and overlies the condyle
when the arni is straight with the forearm.

From the back view, the elbow is scen 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 flexed. The overlving muscular masses
meet over half wayv down, so that the ulna forms a
thin dagger of bone pointing to the little finger.

M assEs

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

The Arm
.g;;z.

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 flattened out sideways to give

[69]



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

On the flat front side of the condyles, reaching
hall way up the arm, is placed the broad, flat and
short brachialis anticus muscle; and on top of that
the thin, high aund long biceps, reaching to the
shoulder; its upper end flattened as it begins to di-
vide iuto 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 knobh or
olecranon, is the triceps (three-headed) muscle.
Its outer head begins near the condyle, aud occupies
the outer and upper part of the back surface of the
hunierus. 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 musele. 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 nuscle,
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, overlving the upper
ends of both biceps and triceps.

[70]
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the back, but may even lift from it at the point and
mner 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, tacing 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

[97]



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 forcarm 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 forearni, 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 (nlna)
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 omnter
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.

[08]
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The Head
.;5;.

For so long a time has the oval been used as the
basis for the construction of the human head and
tace 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 eve
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.

Ispecially 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
hmbs, 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
imnunierable 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 betwecen these lines is practically con-

[114]
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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
in which this is 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 is 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]
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CONSTRUCTION OF THE HEAD































THE HEAD
PrLANES

The plane of the forehead slopes upward and
backward to become the cranium; and the sides turn
sharply to the plane of the temples.

The plane of the face, divided by the nose, is
broken on each side by a line from the outer corner
of the cheek bone to the center of the upper lip,
making two smaller planes.

The outer of these turns to become the plane of
the jaw, which also is again divided by a line mark-
ing the edge of the masseter muscle, running from
the outer border of the cheek bone to the corner of
the jaw; and again making two secondary planes,
one toward the cheek and one toward the ear.

The relations of these masses and planes is to the
moulding of a head what architecture is to a house.
They vary in proportion with each individual, and
must be carefully compared with a mental standard.

Tue Heap—ProrIiLe

In profile the masses of the head are the same—
the cranium, the skeleton of the face, and the jaw.

The front border of the temple is seen to be a long
curve, almost parallel to the curve of the cranium.

The top of the cheek bone is seen to be prolonged
backward toward the ear as a ridge (zygoma or
voke) which also marks the base of the temple. It
slopes slightly down in front.

IFrom cheek bone and zygoma, where they meet,
a lesser ridge is seen rising between the temple and
the orbit, marking the back of the orbit and the
first part of the long line of the temple.

PraNes

The planes and divisions of planes of the face
are the same as in the front view, in different per-
spective.

[ 126]
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The Eye
£

The upper part of the eye socket or orbit is
marked by the brow, whose bristles are so placed as
to divert moisture and dirt outward away from the
lid and eye.

Below it on the lid are three planes, wedging into
each other at different angles. The first is from the
bridge of the nose to the eye. The second is from
the brow to the cheek bone; which is again divided
into two smaller planes, one sloping toward the root
of the nose, the other directed toward and joining
with the cheek bone.

The lower lid is quite stable. It is the upper lid
that moves. \When the eye is closed, its curtain is
drawn smooth: when opened, its lower part follows
the curve of the eveball straight back, folding in
beneath the upper part as it does so, and leaving a
wrinkle to mark the fold.

The lower lid may be wrinkled and slightly lifted
inward, bulging below the inner end of the hd.

The transparent cornea or “apple” of the eve is
raised perceptibly, and is always curtained by the
upper lid, in part, so that it always makes a slight
bulge in the lid, whatever the position, and whether
open or closed. The eveball has about half a right
angle of movement in two planes.

At the inner corner of the lids is a narrow pit
(canthus), floored by a pinkish membrane, which
projects some distance beyond the walls of the pit
when the eve is turned far out. At the corners of
the pit are the openings of the tear ducts, which
drain off the excess of lacrymal (tear) fluid. There
is a continuous light secretion of this fluid, which

[130]
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The Mouth

s
<

The shape of the mouth and lips is controlled by
the shape of the jaw. The more curved the jaw in
front the more curved the lips: the more flat it is,
the straighter the lips. A much bowed mouth does
not occur on a jaw bone that is flat in front, nor a
straight slit of a mouth on a curved set of upper
teeth.

The curtainons portion of the mouth (from nose
to margin of red lip) presents a central groove with
pillars on either side, blending into two broad droop-
g wings, whose terminus is at the pillars of the
mouth. The groove ends in a wedge entering the
upper lip (red portion). This portion is set at an
angle with the curtainous portion.

The upper and lower red lips, accurately adapted
to each other when closed, are vet quite different
in form: the upper being flat and angular, the
lower rounded.

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 disap-
pearing under the pillars of the mouth.

The lower red lip has a central groove and two
lateral lobes. It has three surfaces, the largest de-
pressed in the middle, at the groove, and two smaller
ones on each side, diminishing in thickness as they
curve outward, not so long as the upper lip.

The Dbase or curtainous portion of the lower lip
sets at an angle with the red portion less than that
in the upper lip. It slopes backward and ends at
the cleft of the chin. It has a small linear central

[ 144 ]















With the shoulders, it is a wedge with the apex
downward. The profile of the sides forms a wide
wedge, buttressed by a mass of lateral muscles over
the 1liac crest.

The front surface, formed mainly by the pectoral
and rectus abdominis muscles, forms a much more
slender wedge. Its upper third bevels more sharply
in, as far as the lower border of the Dbreast mmuscle,
paralleling the edge of that muscle, bounded by a
line across the bottom of the breast muscle, just be-
low the nipple, through the epigastric pit. Its lower
two-thirds bevels more sharply down, following the
edge of the rectus muscle; its lines ahmost meet at
the symphysis pubis below.

A vertical central groove divides the symmetrical
halves of the front, running its full length. It be-
gins in the pit of the neck, between the collar hones.
Over the breast it marks the breast bone, and is
deepened Dy the bulge of the pectoral muscles on
either side. At the end of this, its upper third, is a pit
(epigastric pit) marking the divergence of the ribs.

At the end of its middle third is another pit, the
umbilicus or navel. At the end of its lower third is
the mound of the symphysis. This line is useful for
placing the masses of the chest, the epigastrium
(over the stomach) and the abdomen.

AN AssES

The masses of the torse are the chest, the abdo-
men or pelvis, and between them the epigastrium;
the first two comparatively stable, the middle one
quite movable.

A straight line marking the collar bones defines
the top of the first mass; and paralleling it, a line
through the base of the breast muscles and pit of
the epigastrium forms its base.
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Although the shoulders are freely movable,
changing the lines of the first mass, and bulging
the pectoral muscles, yet the mass itself changes
little except the slight change in respiration. Even
in respiration the upper portion, as far as the level
of the epigastric pit, changes little; the lower ribs
perform most of the respiratory movement.

Centering on this pit is the abdominal arch, made
of the cartilages of the false ribs. At its centre,
the end of the breast bone (ensiform cartilage)
hangs pendent; on cither side the arch descends
diagonally, variously curved, separating thorax
from abdomen.

Below this arch is the abdomen, the most mov-
able part of the mobile portion. It is bounded below
by a line passing approximately through the an-
terior points of the iliac crests. Its profile shows
the lines of the cone of the thorax diverging
downward, the lines of the wedge of the chest
and shoulders converging downward, and the but-
tressing of the lateral muscles.

In the bending or turning of the body the central
line of this portion bends alwavs to the convex side,
always paralleled by the borders of the rectus
muscle.

By this movement the straight wedge of the front
is broken. Tt becomes not a bent wedge, but two
wedges: one the upper half of the original wedge,
prolonged but not completed downward; the other
the lower half, prolonged upward to meet the one
above.

More unchanging than either of the above is the
mass of the abdomen. The central groove is here
shallow and may lose itself below. The long wedge
ends in the symphysis pubis.
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The Torse
.;E;.

PRroriLE

The erect torse presents in profile the long curve
of the front, broken by depressions at the border
of the breast muscle and at the umbilicus or navel
mto three lesser curves, almost equal in length. The
back presents the sharp anterior curve of the waist,
opposite the umbilicus, bending into the long pos-
terior curve of the chest, and the shorter curve of
the buttocks. The former, that of the chest, 1s broken
by the almost vertical shoulder blade and the slight
bulge of the latissimus below it.

In profile the torse presents three masses: that of
the chest, that of the waist, and that of the pelvis
and abdomen. The first and last are comparatively
unchanging.

Above, the mass of the chest is bounded by the
line of the collar bones; below, by a line following
the cartilages of the ribs, being perpendicular to the
long diameter of the chest.

This mass is widened by the expansion of the
chest in Dbreathing, and the shoulder moves freely
over it, carrving the shoulder Dblade, collar bone.
and muscles.

It 1s marked by the ridge of costal cartilages that
forms its border, sloping up and forward, and by
the ribs themselves, sloping down and forward, and
by the “digitations"” (finger marks) of the serratus
magnus (big saw-toothed) muscle, little triangles
in a row from the corner of the breast muscle,
paralleling the cartilages of the ribs, disappearing
under the latissimus.
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Below, the mass of the pelvis and abdomen slopes
up and forward. It is marked by the iliac crest and
hip, described later. In front it may be flattened by
contraction of the abdominal muscles. Over its sur-
face the hip moves freely, changing the tilt of the
pelvis.

Jetween these the central mass contains the waist
vertebrae, and is very changeable. Practically all of
the movement of flexion and extension for the
whole spine occurs here, and much of the side-
bending.

This mass 1s marked by a buttress of lateral
muscles, slightly overhanging the pelvic brim and
bearing inward against the side above. It changes
greatly in different positions of the trunk.

Torse—DBack VIEW

The back presents numerous depressions and
prominences. This 1s due not only to its bony struc-
ture, but to the crossing and recrossing of a number
of thin layers of muscles. It should be borne in mind
that the superficial or outside layers manifest them-
selves only when in action. For this reason, under
all changes of position, the spine, the shoulder-blade
with its acromion process, and the crest of the ilium,
must be regarded as the landmarks of this region.

The spine is composed of twenty-four vertebrz.
It extends the full length of the back, and its course
is marked by a furrow. The vertebre are known as
the cervical, dorsal and lumbar. The cervical ver-
tebree are seven in number, and the seventh is the
most prominent in the whole of the spine. It is
known as vertebra prominens. In the dorsal region
the furrow is not so deep as below. Here there are
twelve vertebrae. When the body is bent forward,
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the processes of the vertebrae in this section are
plainly indicated.

The spinal furrow becomies deeper as it reaches
the lumbar vertebrae, where it is marked by dimples
and depressions. It widens out, too, in this part of
the body, and as it passes over the surface of the
sacrum to the coceyx it becomes flattened. The
average length of the spine is about two feet three
mches.

The outer corner of the shoulder girdle is the
acromion process, which is the high outer extremity
of a ridge rising from the shoulder blade. The
shoulder blade or scapula (spade) is a flat plague
of bone fitting snugly against the cage of the thorax,
having a long inner vertical edge, parallel to the
spine: a sharp lower point: a long outer edge point-
ing to the arm pit; and a short upper edge parallel
with the slope of the shoulder. The ridge, or spine
of the scapula, starts at the spinal edge, about a
third of the way down, in a triangular thickening,
and rises until it passes high over the outer upper
corner, where the shoulder joint ties, then turns
forward to join with the collar bone at the acromion.
The prominent portions are this ridge and the spinal
edge and the lower corner. The upper outer corner
is thickened to form the socket for the head of the
hunierus, forming the shoulder jomnt proper.

MovEMENTS

Movement of flexion and extension occurs almost
entirelv in the waist or lumbar vertebre. Movement
of side-bending occurs throughout the whole length.
Movement of rotation occurs in the lumbar verte-
brie when the spine is erect, in the middle vertebree
when it is half flexed, in the upper vertebree when
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the spine is fully bent. In the lumbar vertebrze, the
axis of this rotation is beliiud the spine; in the mid-
dle vertebre it is neutral; in the upper dorsals it is
in front of the spine.

Each vertebra moves a little, and the whole move-
ment is the aggregate of the many little movements.

The shoulder blade slides against the surface ot
the cage of the thorax, in any direction, and may be
lifted from it so that its point or its spinal edge he-
come prominent under the skin. It produces easily
fifty per cent. of the whole movement of the
shoulder.

MAaSSES AND MARKINGS

From the rear the mass of the torse presents a
great wedge, with apex downward, marked by a
complex of lesser wedges and diamonds, and the
shoulder blades.

The profile of the sides presents a wide incom-
plete wedge, whose lines if prolonged would form
an apex well below the buttocks. The surface proper
of the back presents a great wedge, with base at the
corners of the shoulders, with apex driven between
the buttocks, bhuttressed on the sides by the lateral
masses of waist muscle. With the addition of the
neck, this becomes a diamond with a very blunt top.

From end to end vertically runs the dividing line
of the spine; when bent, a series of knobs (tips of
vertebral spines): when erect a groove except at
the root of the neck, the spine of the seventh cervi-
cal vertebra. This serves as a sort of ridge pole for
muscular tendons for neck and shoulders: and
around it therefore is a flat unbroken fascia with-
out muscular fibres, forming a lesser diamond nest-
ling below the upper apex.
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The Pelvis
4
ANATOMY

Three bones make the pelvis: two innominate
(without a name) bones and one sacrum (sacrificial
bone).

The sacrum is a wedge about the size of the hand
but more perfectly shaped, bent like a half-bent
hand, and carrying a very small tip about as big as
the last joint of the thumb (ecoecyx). It forms the
eentral piece in the back, curving first back and
down and then down and in.

The two innominate bones are formed like two
propellers, with triangular blades twisted in oppo-
site direetions. The rear ecorners of the top blades
meet the sacrium in the back, and the front eorners
of the lower blades meet in front to form the sym-
physis pubis. The hip socket itself forms the central
point for the shaft. The two Dblades stand at right
angles to each other.

The upper blade is called the ilium, the lower is
called the pubis in front and the ischium behind,
with an opening between. The only superficial parts
are the top of the upper blade (iliae crest) and the
front tip of the lower (symphysis pubis).

MAasseEs AND MARKINGS

The size of the pelvis i1s due to its position as the
mechanical axis of the body: it is the fulerum for
the musecles of the trunk and legs, and is large in
proportion. Its mass inclines a little forward, and is
somewhat square as compared with the trunk above.

At the sides the ridge is called the iliae crest. Tt
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is the fulcrum for the lateral muscles and flares out
widely for that purpose; rather more widely in front
than behind.

Above the rim is a roll of muscle belonging to the
abdominal wall; immediately below it a groove or
depression, made by the sag of the hip muscles, ob-
literated when these are contracted in action.

The Hip
.&.

So great are the changes in surface form of the
muscles in different positions of the hip that the
iliac crest remains as the one stable landmark. [t is
a curve, but being beveled backward, it presents to
the side view two lines and almost an angle between
them at the top.

The posterior line is marked by two dimples where
it joins the sacrum, and the line continunes down-
ward into the fold of the buttocks. From this whole
line the gluteus maximus muscle passes down and
forward, to just below the head of the thigh bone,
making the mass of the buttocks and hip.

Just in front of this, from the top of the crest,
descends the glutens medins muscle, forming a
wedge whose apex is at the head of the thigh bone.
Between these two muscles is the dimple of the thigh.

Only part of the medius is superficial: its front
portion is overlaid by the tensor fascie femoris
muscle, which rises from the edge of the front line
of the crest and descends to form with the gliteus
maximus the wedge filled in by the medius. The
two fasten to the dense plate of fascia that guards
the outside of the thigh (ilio-tibial band). This
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The Lower Limbs
“5::'

ANATOMY

The lower limb is divided into three parts—the
thigh, the leg, and the foot. These parts correspond
to the arm, the forearm, and the hand of the upper
Hmb.

The thigh extends from the pelvis to the knee,
and the leg from the knee to the foot.

The longest and strongest bone of the body is the
femur (thigh bone). It is joined to the bones of the
pelvis at the hip socket by a long neck, which carries
the shaft itself out bevond the widest part of the
crest. Irom there the femora (thigh bones) con-
verge as they approach the knees, bringing the knee
under the hip socket. At the knee, the femur rests
on the tibia (shin bone), the main bone of the leg,
and malkes a hinge joint. The tibia descends to form
the inner ankle. Beside it, not reaching quite to the
knee, is the fibula, the second bone of the leg, which
descends to form the outer ankle. It is located on
the outside, and is attached to the tibia at the top
and bottom. These two bones are almost parallel.
Above the juncture of the femur and tibia les the
patelta (knee cap). This is a small bone almost tri-
angular in shape. It is flat on its under side, and
convex on the surface.

The great trochanter of the femur is the upper
tip of the shaft which reaches up slightly bevond
where the neck joins.

The lower portion of the femur widens to form
two great hinge processes, known as tuberosities.
They arc on the outer and inner sides, and they are
both visible.
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The Thigh
£

ANATOMY

From the head of the femur (trochanter) to the
outside of the knee runs a band of tendon called the
ilio-tibial band. It makes a straight hne from the
head of the thigh bone to the outside of the knee.

The rectus femoris muscle makes a slightly
bulging straight line from just below the iliac crest
to the knee cap.

On either side of the latter is a twin mass of
nmuscles.  That of the outside (vastus externus)
makes one mass with it, and slightly overhangs the
ilio-tibial band outside. That of the inside (vastus
internus) bulges only in the lower third of the
thigh, and overhangs the knee on the inside.

Jehind and inside of this is the groove of the
thigh occupied by the sartorius muscle, passing
from the ilinm above to the back of the knee below.

Behind the groove is the heavy mass of the ad-
ductors, reaching two-thirds of the way down the
thigh.

Behind groove and adductors, around the back of
the thigh and to the ilio-tibial band outside, is the
mass of the ham-string muscles, whose tendons are
found on ecither side of the knee at the back. It is a
dual mass of muscle, dividing above the diamond-
shaped popliteal space at the back of the knee, whose
lower corner is formed by the gastrocnemius mus-
cle, similarly divided.

Mass

The mass of the thigh is inclined inward from
hip to knee, and is slightly beveled toward the knee
from front, back and outside.
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The Foot

e

As the little finger side is the heel side of the
hand, so the outside of the foot is the heel side.
It is flat upon the ground, continuous with the heel;
it is lower than the inside—even the outer ankle
bone is lower—and it is shorter.

The inside, as though raised by the greater power
of the great toe and the tendons of all the toes, is
higher. To the front of the ankle is the knob that
corresponds with the base of the thumb. Opposite
it, on the outside, 1s a similar knob corresponding
with the base of the little finger.

In the foot this symmetry adapted to the func-
tion of weight-bearing, has developed into a
wonderful series of arches. The five arches of
the foot converge on the heel; the toes being flving
buttresses to them. The balls of the foot form a
transverse arch. The inner arches of the foot are
successively higher, forming half of a transverse
arch whose completion is in the opposite foot. Open-
ing gradually toward the ankle, this arching move-
ment finally culminates in the two columns of the
leg and the arch between: wherefore the leg is
placed somewhat to the inside of the central line
of the foot.

MOVEMENTS

In all positions, the foot tends to keep itself flat
with the ground; the arches of the foot changing
accordingly. In action, the foot comes almost into
straight hne with the leg, but when settling upon the
ground, the outer or heel side strikes first and the
whole foot settles toward the inside.
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