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PREFACE TO THE THIRD EDITION.

IN revising the Manual of Ambulance for the Third Edition,
several alterations and additions have been found neces-
sary to keep the book up to date. Prominent among the
latter are a Skiagram, taken by Dr. M‘Kenzie Davidson,
showing the position of pellets as disclosed by the
Roentgen rays in a gunshot wound of the hand, and
figures of the Lowmoor Jacket and the Ashford Litter.
The blocks for the two last-named Illustrations were
kindly lent by Colonel Sir Herbert C. Perrott, Bart.,
Chief Secretary of the St. John Ambulance Association.

J. SCOTT RIDDELL,

ABERDEEN, October, 1896.



PREFACE.

A COMPLETE course of Ambulance Instruction, arranged
as the experience of nearly a decade as Lecturer and
Examiner has shown me to be best, will be found in these
pages. The Manual is intended to serve not only for class.
use, but also as a means of reference in Emergency cases,
and for those using the smaller text-books. It is profusely
illustrated, particularly in the sections in which Anatomical
and Surgical details are treated. Many of the figures have
been reproduced from my Manual of First Aid, for which
they were specially drawn by Dr. Alex. Don. The im-
portant subject of Ambulance Transport is fully discussed
- and illustrated.

For the information of Lecturers and Secretaries of
Ambulance Classes, a chapter on Organisation and Man-
agement is added ; whilst candidates entering for examina-
tion will find in the Appendix a series of Test papers
on First Aid. These have been reprinted from papers
set by me during the past six years for examinations
conducted under the St. John, St. Andrew’s, and Aberdeen
Ambulance Associations.

I am greatly indebted to Messrs. Charles Griffin &
Company for the use of several woodcuts from their
other publications, and take this opportunity of thanking
Dr. R. G. M’Kerron and Mr. D. R. Moir, M.A,, for their
kindness in assisting me with the revision of the proof-
sheets and the preparation of the Index.

J. 8. R.

ABERDEEN,
September, 189%4.
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A MANUAL OF AMBULANCE.

CHAPTER L
OUTLINES OF HUMAN ANATOMY AND PHYSIOLOGY.

MEANING OF THE TERMS ANATOMY AND PHYSIOLOGY—THE SKELETON—
BoNE—A, THE CAVITIEs OF THE BoDY AND THEIR CONTENTS: 1. THE
CrREBRO-SPINAL OR HEeAD AND SpPINE Caviry—THE SKULL—THE
SPINE—THE BrAIN — THE SPINAL Corp—II. THE THORACIC OR CHEST
CaviTY —ORGANS OF CIRCULATION—BLOOD—THE HEART—THE PULse
—ScHEME OF CIRCULATION—ORGANS OF ResPIRATION—IIL THE
ABDOMINAL OR STOMACH CAVITY—CONTENTS—DIGESTION—ABSORP-
710N —EXCRETION—B, THE EXTREMITIES OR LIMBS—JoOINTS—LIGA-
MENTS—MUSCLES, '

Berore the Ambulance Student can become thoroughly con-
versant with the rationale and principles of First Aid Methods,
it is necessary that he should form for himself from the perusal
of an initial chapter on Anatomy and Physiology a mental
picture of the component parts of the human body, and that he
should acquire a knowledge of the relation of these parts one
to another, and of their respective functions or uses. It is not
possible in a short chapter to deal exhaustively with this subject ;
what is overtaken here, however, is sufficient, if thoroughly
mastered, to enable the student to follow with ease the methods
described in the succeeding sections. A minute examination of
an articulated skeleton made in conjunction with a study of the
letterpress and diagrams of this chapter will greatly simplify the
subject. Technical names have as far as possible been avoided.
‘Where, however, for the sake of clearness they had to be used,
popular equivalents have been given.

- By Human Anatomy is meant the study of the structure
gnd position of the different parts and organs of the human body,
while Physiology deals with the functions or uses of these
parts and organs. In considering the Anatomy and Physiology
of the human body, the first subject that naturally attracts
attention is the Skeleton. The skeleton consists of 214 bones,
and is the frame-work or central support of the body on which the
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2 A MANUAL OF AMBULANCE.

flesh is hung, and to which the muscles are attached for purposes
of movement. Viewed as a whole the skeleton is more than
.a mere frame-work for the support of the superstructures, for it
plays a considerable part in the movements of the body, and has
an important function to serve in affording protection to the
vital organs of the body by forming firm bony walls for the
cavities which contain them. The brain and spinal cord (nervous
. organs, delicate and easily injured) are safely housed in the skull
and spinal column, while the chest-wall (formed by the ribs, the
breast bone, and the spine) serves to protect the heart and lungs.
- If from an adult skeleton we take a typical bone—e.g., a thigh-
bone—we find on examination that it consists of a fibrous basis
impregnated with lime salts, the principal of which is phos-
phate of lime. These salts can be dissolved out of a bone by
strong acids, leaving the fibrous basis, which is soft and easily
bent, and consists of cartilage or gristle. In a young child the
central frame-work is made up mainly of this cartilage or gristle,
and if undue pressure be brought to {ear upon it {particularly in
unhealthy and improperly cared-for children, whose bones
little lime has been deposited), it readily yields, ing to the
production of such deformities as “ bandy legs,” ¢ knock-knees,”
and “curved spines.” As the child grows older, lime salts are
deposited in the cartilaginous basis, and it becomes solid and
firm, and is known as “bone.” If, however, the lime salts are
not deposited in sufficient quantity, owing to improper or insuffi-
cient feeding, or bad hygienic surroundings, the bones retain to
a considerable extent their cartilaginous character, and tend on
injury to bend rather than to break. In the healthy adult the
bones of the extremities have become firm cylinders of fibrous
tissue impregnated with phosphate of lime, and if a severe strain
be brought to bear upon them, they will more readily fracture
than bend. In elderly people the elasticity naturally present in
{oung bones is, to a considerable extent, lost, the bones then
ecoming exceedingly brittle and liable to fracture. From an
examination of a dried skeleton one is apt to picture the bones
as masses of dead tissue, but it should be remembered that in
life the bones are liberally provided with blood, which is supplied
to them through the intervention of a specially protecting and
nourishing membrane known as the periosteum. :
Fig. 1 represents the human skeleton, viewed from the front ;
and after full consideration of the remainder of this chapter,
in which the different parts of the skeleton are dealt with
sertatim, it is desirable that the reader should make a careful
examination of the skeleton as a whole by reference to the
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diagram above-mentioned, and, if possible, to an articulated
skeleton. :

For purposes of description, it will
be found most convenient to consider
Human Anatomy and Physiology
under the following headings :—

(A) The Cavities of the Body and
their Contents.
I The Cerebro-Spinal, or Head and
Spine Cavii’?.
II. The Thorax, or Chest Cavity.
III. The Abdomen, or Stomach Cavity.

(B) The Extremities or Limbs.

(A) THE CAVITIES OF THE BODY
AND THEIR CONTENTS.

I. THE CEREBRO-SPINAL, OR
HEAD AND SPINE CAVITY.

The Cerebro-Spinal Cavity, so called
from its containing the cerebrum or
brain and the spinal cord, is walled
in by the bones which form the skull
and the spine respectively (see Fig. 2).
Dealing first with the bones of the
head, we find that the skull consists
of two parts:-—(a) The brain case or
cranium, formed by a number of “flat”
bones, dove-tailing together at their
Niees so-called “sutures” to form a box in

@ which the brain is enclosed, and (b)
71 the bones of the face (Fig. 3).

The brain.case is formed by eight
bones :— -

QA !

o
E
)

2l

(1) The Frontal Bone, anteriorly.
(2) The Kthmoid Bone, below it.
(3) (4) The two Parietal Bones, forming its
upper part and sides.
.- (5) (6) The two Temporal Bones, laterally,
Fig. 2. The eerebro-spinal through each of which passes the cavity of
cavity. the ear. -
(7) The Occipital Bone, posteriorly, which
is perforated by a large opening known as the foramen magnum, through
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which the spinal cord passes. On either side of the foramen magnum is
an articular %ommence or condyle (see Fig. 4), which fits into a cup on
the first vertebra or segment of the spine, forming a joint there.

F = Frontal Bone.
E = Ethmoid Bone.
N=N 1 Bone
su lsula:-_.orcheekma.
= Superior Maxill
M=Inre rlor Maxillary.
8 =S8phenoid.
P = Parietal.

E’=Opening of Ear.
X == Angle of Lower Jaw.

“~ " Fig 3.—The skull

or artice " \/

ith 8ping

Magnum

Fig. 4.—Base of skull.
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(8) The Sphenoid Bone, which closes in the base of the skull, is ierced
by a number of small openings which give exit to special nerves leaving
the brain.

The face is made up of fourteen bones, the principal of which
are the Upper and Lower Maxillary or Jaw Bones, the Check
Bones (Malars), and the Bones of the Nose and Palate. Of these
the lower jaw alone is movable. The bones of the face are
so arranged as to form the mouth and nose cavities, and the

- orbital cavities for the eyes.

THE SPINE.,—The s me is composed of segments, each of
which is known as a Verte It a.ruculates above by two joints

VAU ALUGUU U VA AT U VUL JUALUML ¥ UL v

Fig. 7. —ng""‘ (from brae and known as the Sacrum or rump
side) bone. The spinal vertebre, 24 in
number, are divided into three sets :—

(1) The Neck or Cervical Ve erlebrae—f in number.

(2) The Back or Dorsal Vertebre—12 in number,

(3) The Loin or Lumbar Vertebre—5 in number.
Each vertebra consists of a body with processes, which are
adapted for the attachment of muscles, and the protection
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of the spinal cord a mass of nervous tissue easily injured, which
lies within them (see Fig. 5). The ridge in the middle of the
back is formed by the spinous processes of the vertebra (see Fig.
6). Each vertebra is joined to its fellow by a disc of cartilage
or gristle, and by strong bands of fibrous tissue known as liga-
ments. The spine, being the central column on which the body
is hung, is so arranged as to be strong enough to support heavy
weights, while, at the same time, in virtue of its many joints and
muscular attachments, it is so pliant as to allow a very consider-
able range of movement.

CONTENTS OF THE CEREBRO-SPINAL CANAL.—
The cerebro-spinal canal contains the brain and spinal cord, the
nervous mechanism by which. the sensation, the movements, and

-Cerebrum

Talnmuolpheno!(hl Lobe L‘%‘ 3

&)

- ’ A /"/

X /\(\\“

Medulla Oblongate--=="" \\ ‘ \)\\&~ \
Spinal Cordumaan o i ‘

Fig. 8.—The | bra.m

the special functions of the body are regulated. The brain is
contained in the skull, and consists of three parts :— °

1. The Cerebrum or big brain, the organ of mind ;

2. The Cerebellum or little bra.in; and

3. The Medulla Oblongata.

The brain (see Fig. 8) consists of a large number of convolu-
tions, separated by grooves, and is divided by a number of main
fissures into four main lobes—Frontal, Parietal, Occipital, a.n(‘l
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Temporo-Sphenoidal—so named from the bones of the skull on
which they lie. The parts of the brain which preside over the
important functions of speech, movement, hearing, and sight
are situated in the frontal, parietal, temporo-sphenoidal, and
occipital lobes respectively. The cerebellum, or little brain,
lies at the lower and back part of the skull, and has special
nervous functions to fulfil, which it is unnecessary here to
indicate. The medulla oblongata is a most important part of
the nervous system. It lies at the junction of the brain with
the spinal cord, and immediately above the opening in the skull
known as the Foramen Magnum. The medulla oblongata
contains in its substance masses of nerve cells, which are known
as nerve centres, and ‘which control special actions of the body
—e.g., breathing, coughing, vomiting, &c. Between the brain
and the skull lie the brain-membranes, or Meninges, which serve
to keep the brain in place, and to protect it from injury.

The Spinal Cord.—In the spinal canal formed by the
conjoined vertebree lies the spinal cord. The spinal cord
(Fig. 8) consists of a large number
of nerves entering and leaving the
brain and conveying impulses to
and from the central nervous system.
The spinal cord has in its centre
grey nerve-matter, round which is
packed the white matter formed by
the ascending and descending nerve-
fibres. In the spinal cord are to be

found two great classes of nerves :—
Fig. 9.—Reflex motor are— 1, Descending Nerves, Motor Nerves,
> sk‘"k‘ a{ ;e“'ﬁ“_";; or nerves of movement, which leave

?:t::;"ner;e’{eM :,eméle_’ the cord at different parts of its

T course to reach the muscles, to which
they are distributed, and whose action they govern ; and

2. Ascending or Sensory Nerves, which convey sensation from
the surface of the body, from the skin, and from the tissues, to
the brain. :

A Motor Nerve telegraphs from the brain to a muscle the
order to carry out a special movement, and the nervous impulse
8o conveyed stimulates the muscle to contract. The sensory
nerves convey to the brain messages from the surface of the
body, and it is through them that we feel.

To take an example of an act performed voluntarily on an
impulse reaching the brain through a sensory nerve :—Ilmagine
the case of a child drawing away its hand on having its finger
suddenly pricked. The sensation of pricking passes from the
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skin through a sensory nerve to the brain (see Fig. 9), where it
is interpreted as pain, while the brain immediately telegraphs
back through the motor nerves of the arm a message to the
muscles, which are stimulated by their specla.l nerves to contra.ct
and so to withdraw the hand.

3. Sympathetic Nerves.—I1n addition to the two great classes
of nerves already described, there is-a third class known as
“ Sympathetic ” nerves, which are found mainly in the chest and
abdomen, and are distributed to the large organs of these cavities,
the stomach, heart, lungs, intestines, &c. They preside over the
important functions of digestion, circulation, and respiration.

Fig. 10.— Contents of chest and abdomen (from the front).

4. Nerves of Special Sensation.—From the brain, through
special opemngs in the skull, pass the nerves of special
sensation” to the interior of the ears, eyes, and nasal cavity.
These nerves of special sensation preside over the four special
senses—sight, hearing, taste, and smell—and convey messages to
the brain from their comp]icated and delicately arranged nerve-
endings in the eyes, ears, mouth, and nose.
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II. THE THORACIC OR CHEST CAVITY.

The chest-box, or thorax, is formed by the twelve dorsal
vertebree, the ribs, and the sternum, or breast bone. The ribs
are attached to the dorsal vertebre behind, and to the breast
bone in front, and consist of twelve pairs. The two lower pairs
have no attachment in front, and are hence known as *floating
ribs” (see Fig. 1). The thorax is separated from the abdomen
by a large and important sheet of muscular tissue known as the
midriff or diaphragm
(see Figs. 10 and 11);
and contains the organs
of circulation and respira-
tion,. the heart with its
large blood-vessels, and
the lungs. . Through it
also the gullgt passes to
join the stomach. The
chest-wall is lined by a
serous membrane known
as the pleura, which is
reflected over the surface of the lung. Inflammation of this
membrane is known as pleurisy. The serous covering of the
heart is known as the pericardium.

- Fig. 11.—Diaphragm.

1. ORGANS OF CIRCULATION.—The blood is circulated
through the body by means of the heart and blood-vessels.
Blood is a fluid tissue, and has been well described as an internal
medium—a “go between” the outer world and the tissues. It
serves two great purposes:—(1) It carries nutrient materials to
the tissues in the shape of the food-products absorbed from the
intestine after digestion, and is also the. medium whereby oxygen,
a gaseous food, is taken up from the air entering the lungs, and
carried to the tissues to assist in the chemical changes connected
with vital processes.  (2) Its second function is no less important,
and consists in its being the channel whereby useless materials
are got rid of by being absorbed into the blood, and carried by it
to the kidneys and other organs whose function it is to eliminate
the products formed by tissue-waste and change.

As it leaves the body, the blood is to the naked eye a simple
red fluid; but the microscope shows it to consist of a clear
fluid known as serum, in which float solid particles known as
corpuscles. The corpuscles are of two kinds —red and white



OUTLINES OF HUMAN ANATOMY AND PHYSIOLOGY. 11

(see Fig. 12). The red corpuscles, the more important, are small
dises, each gl inch in diameter, and are the medium whereby
oxygen is carried along the blood stream to the tissues. There
are 350 red corpuscles to each white cell. 'When exposed to air,
blood has the power of coagulating, or forming a clot; the
blockage of a cut blood-vessel by a clot is nature’s method of
arresting hemorrhage. .

As the blood leaves the heart in its pure oxygenated condition
to circulate through the body, it is bright red ; but as it passes
through the tissues, it becomes impure and darker in colour
from the absorption of effete products and the loss of oxygen.
‘We have thus in the body two conditions of the blood—pure .
and impure. Similarly, we have two sets of blood-vessels,
arteries, and veins; and practically two hearts—a left heart
for the reception and circulation of the pure or arterial blood ; a
right heart for the impure
or venous blood. The vessels
containing pure blood are
known as arteries; those
containing impure blood as
veins. The only exception
to this general rule is in the
case of the great arteries and
veins entering and leaving
the lungs. The former
(pulmonary arteries)carry
impure blood from the
right side of the heart to
the lungs to be purified,
while the latter (pulmon-
ary veins) carry back to : _
the left hea)rt the blood puri- Fig. 12.—Blood corpuscles.
fied in the lungs. Between the arteries and the veins is a
system of very minute vessels, visible only with the micro-
scope, and known as capillaries. The capillaries, which are so
small as to allow the passage only of single corpuscles in a row,
form a looped network throughout the organs and tissues of
the body. The arteries have much thicker coats than the
veins, so that when cut across these tubes gape and bleed
readily, whereas the veins, having thinner coats, are much
more readily collapsible. Through the arteries the blood, pro-
pelled rhythmically by the heart, flows in a series of jets or
jerks; in the veins it is slowed down into a continuous and
steady stream. Thus, when an artery is wounded, the blood
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spurts out in jets; while it issues from a cut vein slowly and
steadily.

The Heart.—The heart (Fig. 13), which is fitly compared to
& force-pump, may be said to consist of two halves—a right heart
and a left heart, the former venous, the latter arterial—each half
being again divided into a receiving-chamber or auricle, and a
propelling chamber or ventricle. The walls of these chambers

Fig. 13.-—The heart.

are formed of muscle, by the contraction of which the blood is
propelled—the direction of propulsion being regulated by valves
(Fig. 14). Heart disease is usually due to improper action of
one or other of these valves, which has contracted and become
incompetent as a result of inflammation.

The Pulse.—The rate and force of contraction of the heart
is estimated by the pulsation of the arteries. The pulse may
be taken in any of the larger arteries, the one usually chosen
being the radial artery on the front and outer side of the
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<ee-a. Aorta,

o,

. Yegs and Rest of Body.

Fig. 16.—Scheme of circulation.
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wrist. The pulse may be felt distinctly, and is sometimes taken
in the temporal artery, half an inch in front of the opening
of the ear. The normal rate of the pulse in an adult is sixty
to eighty beats per minute; at the extremes of life in young
<hildren and old people it is faster than this.

Scheme of Circulation.—The blood leaving the left ven-
tricle by a large blood-vessel (the aorta) in a pure or arterial
condition, is distributed from the arteries to the capillaries; and -
to all the tissues and organs of the body which it nourishes in
its passage (Fig. 15). From the capillaries it is collected into
the veins, whence it passq- to the right side of the heart, enter-
ing the right auricle. From the latter it passes into the right
ventricle, and thence is forced through the pulmonary artery to
the lungs, where it is purified. From the lungs it returns to
the heart by the pulmonary veins, entering the left auricle,
whence it flows into the left ventricle, and thus the circle is com-
pleted. (Fig. 16).

Aorta

In a tabular form the order of the circulation is—

Left ventricle, Pulmonary artery.
Aorta. : Cafilh.ries of lungs.
Arteries and capillaries. Pulmonary veins.
Veins. Left auricle,

Vene cave, Left ventricle.
Right auricle. : Aorta.

Right ventricle.

2. ORGANS OF RESPIRATION.—Respiration or breath-
ing consists of two great parts—Inspiration, or ¢ breathing in,”
and Expiration, or ¢ breathing out.” The air as it is inspired
consists of three gases—Oxygen (O), nitrogen (N), and carbonic
acid (CO,). " When expired air is examined, it is found to have
undergone a considerable change; its carbonic acid being increased
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2 hundredfold, while its oxygen is considerably diminished, the
nitrogen remaining unchanged. Oxygen is, therefore, taken up
in the lungs during respiration, while carbonic acid is given off.
The object of respiration, then, is to supply oxygen for the
oxidation which is a necessary part of the metabolism or tissue-
change of the body, as well as to remove
the carbonic acid formed within the body
by the combustion which attends the
wear and tear of the tissues. The inter-
change of gases between the air and blood
in the lung and skin capillaries (for the
skin also assists in respiration) has been
called the ‘““outer” respiration, while the -
similar interchange that goes on in the

. tissues, as evidenced by the change of
arterial into venous blood, has been called
the “ inner ” respiration.

The respiratory apparatus consists of
three parts— Fig. 17.—Diaphragm

(a) The Chest-Wall.—The chest-wall and abdommal wall
acts like a pair of bellows, and moves  at end of expiration
the air within the lungs by the ascent i’;l:l:d gfutil:;:;i)m:ix;g
and descent of the ribs consequent on the  (4otted outline).
contraction of the muscles of inspiration
and expiration attached to the ribs. The great muscular organ
of inspiration is the diaphragm, or midriff, which by its descent
on contraction (vide Fig. 17) produces a vacuum in the chest
into which air is sucked.

() The Air-Passages.—These consist of (1) the nose and
back of the throat (chambers in which the air is warmed as it
passes along—Fig. 18). (2) The larynx (voice box or Adam’s
apple) contains the vocal cords by the vibration of which the
voice sounds are produced. The larynx in the act of swallowing
is covered by a valve-like piece of cartilage attached to the back
of the tongue, and known as the epiglottis. This prevents food
from entering the air tubes. Food *going the wrong way” has
managed to pass the epiglottic valve. And (3) the trachea or
windpipe. The trachea divides into two bronchi or bronchial
tubes, which ramify into smaller branches till they become very
small tubes known as bronchioles (Fig. 19). o

(c) The Lungs.—The lungs consist of an immense number of
small nest-like cavities called air-sacs or vesicles, in which the
bronchioles terminate (Fig. 20). These little chambers contain

air, and are densely covered with capillary blood-vessels, bringing
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their blood to the air in the lungs to be purified (Fig. 21).
Between the air in the lungs and the blood in the capillaries an
interchange of gases goes on, which results in a part of the

Mouth.

Fig. 18.—The air passages,
€14 {=Vertebre,

atmospheric oxygen being taken up by the purified blood, while
the impure carbonic acid formed by tissue change in the body is
in turn given up to the air and is expired. It is mainly this
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~-";.-" : .
.+ i Yfe--Epiglotts, -
(vowo-box). X
X e

Bronchiole, . - -

" Fig. 19.—Larynx, windpipe, and bronchial tubes.
/_Bronchiole. S

Fig. 20. —Air-cells of lung.
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“breathing out” of 0O, that makes the air impure in an over-
crowded room.

Fig. 21.—Air-cells and capillaries.

ITII. THE ABDOMINAL OR STOMACH CAVITY.

The abdominal cavity is divided into the abdomen -proper
and the pelvis. The former is bounded behind by the lumbar
vertebre, above by the diaphragm and ribs, and in front and
at the sides by large muscles.

Fig. 22. Pelvis (from above).

The pelvis is a basin-shaped cavity boundéd behind by the
sacrum, or rump-bone, and its appendage, the coccyx, and at the
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front and sides by the haunch bones (Fig. 22). It contains the
urinary bladder, the end of the large intestine (rectum), and part
of the organs of generation.

The abdomen proper contains the organs of digestion,
absorption, and excretion, which will be best described under
these headings. The relative position of the organs of the
abdomen is shown in Fig. 10. On the left side close to the ribs
and the diaphragm lies the stomach, while the similar position
on the, right side of the body is occupied by the liver. Behind
and below the stomach lie the spleen and pancreas gsweet.-
bread). On either side of the back part of the abdomen lie the
kidneys. From the stomach the food passes into the small

Fig. 23.—Abdominal and chest organs and vessels (lungs and alimentary
canal removed). Arteries, with cross markings ; veins, unshaded ; L.
and S., arteries to liver and stomach.

intestine, which is a long coiled-up tube, 20 feet in length,
which ends in the right flank in the large intestine. The large
intestine arches up as shown in Fig. 10 along the right side,
and, crossing over, passes down the left side to enter the pelvis
The abdomen in addition contains the aorta or main arterial
trunk, giving off its large branches to the liver, spleen, kidneys,
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intestines, and other abdominal organs, and dividing opposite the
fourth lumbar vertebra into two large trunks for the supply of
blood to the lower extremities (see Fig. 23). Along with the aorta
runs a large vein, the inferior vena cava, which carries the
impure blood back from the lower extremities and the abdominal
organs to the heart. Running up the front of the spine, close to
the aorta, is the thoracic duect, the function of which will be
described presently. In the a.bdomen, high up on the left side,
and behimf the stomach, lies the spleen, an organ which has an
important duty to fulfil in the formation of blood. The inner
wall of the abdomen is covered by a serous membrane similar "
to the thoracic pleura, and known here as the peritoneum..
The peritoneum is folded round the stomach, intestines, and
liver, and covers the other large abdominal organs. Inflamma-
tion of the peritoneal covering of the mtestme is popularly known
as inflammation of the bowels.

‘We pass next to the consideration of the three great functions
of digestion, absorption, and excretion.

DIGESTION.—By “digestion” is meant the process whereby
the food taken into the body is chemxcally changed, so as to
become soluble and easily absorbable into the circulation. Foods
may be divided into five great classes :—

(1) Proteuic ~—Albumen (white of eg%), beef, mutﬁoh, and the ordinary
flesh foods are the best representatives of this class

(2) Carbo- hydratea—c.g vy starch and sugar.

(3) Fats.

(4) Salts. -

(6) Water.

A man doing modera.te work requires every day about 24
ounces of water-freefood. Of these 24 ounces, 41 belong to
the proteid or albuminous: class, and 141 to the carbo-hydrate
or starch class. These 19 ounces of a?;ummous and starchy
food are.insoluble, and have by the process of digestion to be.
so changed as to become soluble and easily absorbable into the
blood. When absorbed, they are passed on to the tissues to
nourish them. When the food has been broken down by chewing
it comes in contact in the mouth with the saliva, and has its’
starchy constituents acted on by a ferment present in saliva,
which converts the insoluble starch into soluble sugar (see Fig.
24). The food is then swallowed and passes into the stomach.
In the stomach it is acted on by a fluid known as the gastric
juice, which is secreted by glands in the stomach, and by this
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fluid the insoluble proteids are rendered soluble and become
peptones. When the food has been sufficiently acted upon in
the stomach it passes through the pyloric valve into the small
intestine, and the partially digested food is now known as chyme.
The chyme is slowly passed along the small intestine by the
contraction of the muscular wall of the bowel, and during its

Fig. 24.—Alimentary canal.

passage comes in contact with other digestive fluids poured into
the intestine from the pancreas, liver, and intestinal glands.
By the fermentative action of the fluids in the intestine, the
elements of the food which still remain insoluble are acted on,
and become soluble. The food has now become cha.x}ged into a
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liquid, which can be éasily absorbed and is ready to be taken up
into the blood.

ABSORPTION.—The chyme or soluble food is absorbed from
the intestine into vessels known as lacteals or milk tubes
(Fig. 25), s0 called from the milk-like appearance of the digested

Fig. 25.— Lacteals.

food which they contain. The lacteals lie in the centre of the
villi, which are microscopic finger-shaped prominences, with which
the wall of the intestine is studded. The changed food, when it
passes from the intestines into these special vessels, is known as
chyle. The lacteal vessels discharge their contents into a large
vessel known as the thoracic duct, which passes up the front of
the spine close to the aorta, and pours its contents into a large
vein at the lower part of the neck. It is through this compli-
cated process and long course that the food has to pass before it
reaches the blood, and has its nourishing properties distributed
to the tissues of the body. In connection with absorption, it is
necessary to mention that the thoracic duct has also poured into
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it the contents of the lymphatic vessels. These lymphatic
vessels are distributed through the tissues, and are said to.act
as sewers by taking up the excess of the fluid part of the blood
shed out to nourish the tissues. These lymphatic vessels receiv-
ing, as it were, the overflow of blood, pass the lymph which they
contain through the lymphatic glands before it reaches the
thoracic duct (see Fig. 26). The absorptive power of the

Lymphatic Glands~

-==Lymphatic Vessel

Fig. 26. —Lymphatic vessels and glands of leg. .

lymphatics is well seen in the case of a poisoned wound of the
hand, or a dirty leg ulcer, where the poisonous matter is taken
up by the lymphatics in such quantity as to cause the nearest
lymphatic glands to enlarge and inflame.
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EXCRETION.—By excretion is meant the process whereby
the waste products formed by tissue-change in the body are got
rid of. The main organs of excretion are found in the urinary
system. Excretion also takes place partly in the form of per-
spiration from the skin, and in the air expired by the lungs.
The unaltered and useless elements of the food are excreted
by the intestine. The Urinary System consists of the two
kidneys, their ureters or ducts, and the bladder (Fig. 27).
The two kidneys lie, one on each
side of the spine, in the back part
of the abdomen in the position
shown in Fig. 23. Blood is sup-
plied to them in large quantities by
special arteries given off by the
aorta. The kidneys have the power
of acting on the bléod; and of re-
moving from it the waste deleterious
products which are formed by the
wear and tear of the tissues, and
which, if left in the circulation,
would produce poisonous effects
upon the body generally. The fluid -
containing these waste products
separated by the kidneys is known
as urine. It is carried from the
kidneys along the ureters to the
bladder. Fifty ounces of fluid are
Fig. 27.—The urinary system.— excreted by the action of the kid-

1, kidney; 2, ureter; 3, renal neys in twenty-four hours. In

arterios; 4, bladder. fever, and in certain diseases of
the kldneys, the quantity of urine passed is much diminished,
while in other dlsea.ses—eg, diabetes—it is very much in-

creased.

(B) THE EXTREMITIES OR LIMBS.

THE BONES OF THE LIMBS.—The upper and lower limbs
are built on the same plan, and are best considered together. It
should be remembered that the back of the forearm corresponds
to.the front of the leg, and for exact comparison the thigh will
be found to correspond to the arm, the leg to the forearm, and
the hand to the foot. The two extremities, so studied, present
resemblances which are very striking (Figs. 28 and 29). They
consist each of a special bone or bones for the attachment of the
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-cap)

1 (Instep)s

Fig. 28.—Bones of the arm. Fig. 29.—Bones of the leg.
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extremity to the trunk. In the leg this consists of the pelvie
girdle, or haunch bone (Os innominatum), which in the arm
is represented by the two bones of the shoulder girdle—the
shoulder blade (scapula) and the collar bone (clavicle).
From this point of attachment a long bone runs down the upper
part of each extremity—in the lower extremity the thigh bone
(or femur), in the upper extremity the arm bone (or humerus).
Attached to each of these are two bones, an inner and an
outer. In the leg the inner and larger bone is known as the
shin bone or tibia, the smaller and outer bone as the brooch
bone or fibula, while in the forearm the two bones are known
as the radius (the bone on the outer or thumb side), and the
ulna (or inner bone of the forearm, which is distinctly felt on
the back of the forearm). In front of the knee joint is a bone
known as the knee-cap or patella, which may be represented
by the well-marked and prominent process of the ulna to be
felt on the back of the elbow joint, and known as the olecranon
process.

It is worthy of notice that in the arm, for the purpose of
greater movement, the bones are so arranged as to allow prona-
tion, a movement not possible in the leg—z.c., the two bones
of the forearm can be made to cross as in the movement of
placing the hand prone or palm downwards on a table.

The ankle and wrist joints are formed by a number of small
bones joined together so as to give a considerable range of
movement ; those in the leg being known as the tarsus (seven
bones), those in the arm as the carpus (eight bones). Passing
forward from these are the five bones of the instep (metatarsus),
and of the palm (metacarpus), while attached to each of the
metatarsal and metacarpal bones are small bones known as
phalanges, which form the toes and fingers respectively. These
phalanges are three in number in each finger and toe, save in the
case of the thumb and big toe, which have two only.

ARM. LEe-

Shoulder 2 Scapula—Shoulder blade. g - opoo (08 innominatum).

Girdle { Clavicle—Collar bone.
gu&nerns(—)-Arm bone. Eell)nulllr—'(l)‘high bone,

adius | Outer ibula | Outer
Ulna J Inner f Forearm bones. Tibia | Inner }Leg bones.
Olecranon process of ulna. Patella—Knee-cap.
Carpus —Wrist. Tarsus—Ankle.
Metacarpus—Palm. Metatarsus—Instep.

Phalanges— Fingers. Phalanges —Toes.
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JOINTS AND LIGAMENTS OF THE EXTREMITIES.
—Where the bones unite to form a joint, as in the knee, their
surfaces are covered by a special form of cartilage or gristle, so
a8 to render the opposing surfaces smooth and easy of movement. *

\
/ _Cartilage
Fig. 30.—Boues and cartilages Fig. 31.—Bones and cartilages of
of knee joint. hip joint (ball and socket joint).

This is further secured by the walls of the joint being lined by
a special membrane (synovial membrane), which pours out an
oily fluid known as synovia, and so keeps the surfaces lubricated

Synovial

Fig. 32.—Ligaments and synovial cavity of knee joint (lateral view).

and prevents friction. The well-known changes that take place
in joints, the seat of chronic rheumatism, are due to alterations
in the cartilaginous surfaces, and in the synovia. The joints
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of the extremities may be divided into two kinds—(1) the
‘“hinge’ joint. as seen in the knee (Fig. 30); (2) the “ball
‘and socket ’’ joint, as seen in the hip (Fig. 31).

The bones at a joint are held together by strong bands or
straps of fibrous tissue known as ligaments (Fig. 33). These
permit only a certain range of movement, and prevent the joint
from being' dislocated or put out of place. In the larger joints
the ligaments are very strong, ‘and form ¢ capsules’ which
entirely enclose the ends of the bones forming the joint. ¢Im-
perfect” joints are joints in which only a limited range of
movement is allowed, and are best exemplified by the joints
between the spinal vertebre.

MUSCLES.—Attached to the bones are masses of contractile
tissue, by which the different parts of the skeleton are moved.

: These masses of tissue are known
as muscles, and form the red fleshy
parts, or “beef” of the body.
Muscles have the power, on stimu-
lation by a motor nerve, of con-
tracting . or growing shorter, and
thereby of altering the position
of the parts to which they are
attached. The muscles of the skele-
ton are under the control of the
will, the stimulation causing con
traction being conveyed to them
directly from the brain. They are
therefore known as voluntary
muscles, in contra-distinction to
the involuntary muscles, which
are not under the control of the
will, and which go on acting in-
dependently under a special nervous
mechanism of their own. Involun-
tary muscles are known as white
or organic muscles, and are found

iz. 33.— Ligamen rincipally in such organs of the

Fig. 33 j%)intfe e of knee y as the stomach, gla.dder, and

‘ intestine. Heart muscle, though
it-is ‘red like voluntary muscle, is involuntary; one cannot
regulate the rate of contraction of the heart at will. The
skeletal ‘or red muscles, so called from their colour, may be
attached to bones either directly or through the intervention
of a band of fibrous tissue, which is known as a tendon
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or sinew. Typical muscles—e.g., the biceps of the arm and
the ham-string muscles of the leg—consist of three parts :—

(a) A tendon of origin.—In the biceps muscle, the point from
which the muscle springs is a process of the scapula or shoulder
blade (see Fig. 34).

(8) A fleshy belly of contractile muscular substance, which on
stimulation becomes shorter and so causes movement of the bone :
to which the tendon of insertion is fixed:

(c) A tendon of insertion.—In the case of the biceps, this is
attached to the outer of the two forearm bones. The movement

Tendon of insertion. ™

Fig. 34.—Biceps muscle, showing movements of the radius o
on contraction.

of the radius caused by contraction of the biceps muscle is shown’
in Fig. 34.
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‘CHAPTER IL
THE TRIANGULAR BANDAGE AND ITS USES.

Usgs — FIGURED BANDAGES — HoME-MADE BANDAGES — KNOTS — LARGE
ARM SLING—SMALL ARM SLING—EYE BANDAGE—LOWER JAw BaAN-
DAGE—SCALP BANDAGE—CHEST BANDAGE—SHOULDER BANDAGE -
ELBow BANDAGE—-PALM BANDAGE—HAND BaNDAGE—HIP BANDAGE
—KN~NEk BANDAGE—SoLE BANDAGE—Fo00T BANDAGE—THE TRIANGU-'
LAR BANDAGE AS A TOURNIQUET.

To the student of “First aid” methods, a thorough knowledge
of the uses and method of application of the triangular bandage
is absolutely essential. The triangular bandage is the emergency
bandage, and its application forms an important part of the
practical work of an ambulance class. '

USES OF THE TRIANGULAR BANDAGE.—The tri-
angular bandage may be employed for the following purposes
in the rendering of “first aid ” to the injured :—

(1) To keep dressings on wounds.

(2) To support weak or injured parts—e.g., in the case of a
sprained or dislocated ‘joint.

(3) To keep splints or external supports firmly fixed to the
limb in the case of a broken bone, thus saving the patient un-
necessary pain, and securing the healing of the bone in proper
position.

(4) To keep muscles at rest in cases of fracture, and particu-
larly where muscles tend by contraction to pull apart the ends
of a broken bone.

() To stop bleeding. A bandage may fulfil this purpose in
three ways :—

(2) Where the bleeding is slight (as in small cuts) by being
applied directly to a wound over a dressing or pad of lint.

(b)) Where the bleeding is severe, by being applied tightly
round a limb at some distance above the bleeding point—t.e.,
nearer the heart, so as to compress the main artery of the limb
against the bone, and so check all flow of blood to the part. It
is then said to serve the purpose of a * tourniquet or con-
stricting band.

(¢) By being applied immediately beneath a bleeding point—
(i.e., further from the heart) in cases of burst “varicose ” or dilated
veins, or of severed healthy veins.
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Various forms of the triangular bandage are now in use in
different ambulance centres. The original triangular bandage,
one used for many years in the German army, is the figured

Fig. 35.—Figured bandage.

bandage invented by Professor Esmarch of Keil. It has a base
of 50 to 54 inches, and sides of 33-to 36 inches. On its surface
are printed for reference figures illustrating the methods of
application of the bandage to various forms of injury. This
bandage may be procured from Messrs. Maw, Son, & Thomson,
Aldersgate Street, London. Bandages similar to Professor
Esmarch’s, but with a larger number of figures, are supplied to
classes taught under the St. John Ambulance Association,
London, and may be had from the St. John Ambulance As-
sociation Stores. Dr. Beatson has prepared a similar bandage
for the St. Andrew’s Ambulance Association, Glasgow. Fsmarch's
and the figured.bandage are of special service in military surgery,
to members of the police force, and in public works, where refer-
ence may have to be made at any moment by those unacquainted
with ambulance methods to the proper first aid treatment of
an injury. Fig. 35 shows a figured bandage made by Messrs.
Evans & Wormull, London. In ambulance class practice, and in
the treatment of ordinary domestic accidents, the ¢ home-made ”
bandage is equally useful and much cheaper. It has also the
advantage that it may be made, if necessary, from the clothing
of the patient. Such a bandage is prepared by dividing into
two triangles, from corner to corner, along one of its diagonals,
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a'piece of calico or flannel 3 feet square (see Fig. 36). Thisis
the adult size, and will be found to be too large for easy applica-

8 feet. '
. A

o

8 feet.

D C
Fig. 36.—Square divided to form triangular bandages.

tion to the juvenile model usually employed in ambulance classes.
For such a purpose it is preferable to prepare two bandages by
cutting a 2-feet square of calico in the way directed above. Such
a bandage will be found to be more serviceable and capable of
neater application.

KNOTS.—The triangular bandage should always be secured
by a “reef” knot; which is much firmer than the so-called

Fig. 37.—Reef knot. Fig. 38.—Granny knot.

;“ granny ” knot. It has also the advantage of being more easily
unfastened. The reef knot is a symmetrical one, as may be seen
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from the diagram (Fig. 37), and is tied by running down a single
hitch, the end then in front being kept in front while the second
hitch is taken. The reef knot, if properly tied, will have the
two free ends lying in the same line as the bandage (Fig. 37),
while the “granny” knot may easily be recognised by the free
ends standing after tying at right angles to the main line of the
bandage (see Fig. 38). The ‘“surgeon’s knot” is firmer even
than the reef; and is tied exactly like it, save that a double turn
is taken instead of a single before the second hitch is run down.

APPLICATION OF THE TRIANGULAR BANDAGE.
—In describing the application of the triangular bandage to
different parts of the body, it is necessary for the sake of

Apex

Base
Fig. 39.—Triangular bandage.

clearness to designate its different parts by special names, and
the most convenient are the geometrical terms, viz., the apex or
point of the triangle A, the sides A B and A C, and the base
B C (see Fig. 39).

The bandage has often to be applied in the form of a scarf or
cravat, and may then be used in the form of either *broad
cloth” or “narrow cloth.” The triangular bandage is folded
into “broad cloth ” by bringing the apex A to the middle of the
base B C, so that the bandage is folded first along the line 1 in
Fig. 40, and then again upon itself along the line 2. The
“narrow cloth” is prepared by doubling the ‘“broad cloth”
bandage upon itself—z.e., by folding it along the line 3 in Fig. 40.
The “narrow cloth” bandage is, therefore, half the width of the
“broad cloth.” The ends of the bandage should not after tying
be left hanging loose, but should be neatly tucked away under
the nearest fold.

3
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The different methods of applying the triangular bandage are
best dealt with in the following order :—

A

// - \\

Fig. 40.—Method of folding * broad ” and * narrow cloth ” bandages.

« 1. Bring A to Al-—i.e., fold along line 1, 1. }“Brold
‘Narrow ) 5. Fold along line 2, 2. >} cloth.”
* 3. Fold along line 3, 3.

1. The Large Arm 8ling.—The “large arm sling” or ‘broad
sling,” which is used in cases of fractured collar bone or forearm,
is applied by placing the hand with the little finger downwards
in the middle of the base, while the apex lies between the
injured part and the chest. The end B is then taken over the
shoulder on the injured side, while the end C crosses over the
opposite shoulder; B and C are then tied, not behind the neck,

Fig. 41.—Large arm sling, Fig. 42.—Small arm sling.
which might be uncomfortable for the patient while lying, but
over the apex of the shoulder. The ends should be tightened
until it is seen that sufficient strain has been made on the
bandage to take all weight off the muscles of the shoulder and
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arm. The bandage should be so arranged as to keep the hand
on a higher level than the elbow. The apex is then brought up
over the front of the lower part of the arm, is pulled tight, and
is pinned over the outer layer of the bandage to prevent the
elbow from slipping out (Fig. 41). A safety pin is the best to
use for this purpose, but where this cannot be got two ordinary
pins inserted at right angles to each other will be found to be
equally secure.

2. The Small Arm Sling.—The “small arm sling” or “narrow
sling,” which is used in cases of fracture of the upper arm, is
applied in the form either of “broad cloth” or *“narrow cloth,”
the former if the hand only is to be included, the latter if the
arm is to be supported by the wrist. The wrist of the injured
arm is placed in the middle of the bandage, the end C being
taken over the shoulder of the injured side, the end B over the
other. The bandage is knotted off on one side of the neck, the
ends being tucked away neatly (Fig. 42).

3. The Eye Bandage.—The triangular bandage in the form
of narrow cloth is applied obliquely over the eye from above
downwards, and if short is knotted off behind the head (Fig. 43),
or if long is carried round the head again in the same line and
knotted off in front over the eye. '

Fig. 43.—Eye bandage. Fig. 44.—Bandage for jaw.

4. The Lower Jaw Bandage.—This is used in case of
fracture to keep the lower jaw firmly fixed against the upper.
The chin is placed in the middle of a ‘“narrow fold” bandage,
the ends of which are carried up in a sloping direction over the
top of the head, and tied well back to prevent the bandage from
slipping forward (Fig. 44).

Another method of applying this bandage, which is useful also
for checking bleeding from the artery of the temple, consists in
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applying a long “narrow fold ” bandage as follows :—The chin
resting in the middle of the bandage, the two ends of the
bandage are carried up over the head in front of the ears, and
are twisted on each other on one side, a little above the opening
of the ear, if necessary over a pad placed on the temporal artery,

Fig. 45. Fig. 46.
Bandage for jaw or temporal artery.

the ends being then carried round the forehead and occiput, and
knotted off over the temple. This is known as the “knotted
bandage for the jaw or temporal artery” (Figs. 45 and 46).

5. The Capeline or Scalp Bandage.—This bandage, known
also as the “shawl” bandage, is used to keep dressings or poultices
on the scalp. The student standing behind the model places the
bandage with the middle of the base at the root of the nose and

Fig. 47

Capeline bandage.

close down on the eyebrows, the apex being left hanging loosely
over the back of the neck. The ends of the base are then
gathered tightly in the hand, and are carried along just above
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the ears, care being taken that the base does not meanwhile slip
up on the forehead. The ends are crossed over the apex behind
the head, low down in a line continuous with the opening of the
ear and below the prominence of the occipital bone, on which one
has to rely for the prevention of the slipping upwards of the
bandage. The crossed ends are brought forwards and upwards
above the ears, and are firmly tied over the middle of the fore-
head (see Fig. 48), the redundant ends being neatly tucked away
at the sides. The apex, kept in position by the crossed ends, is
then turned up over the back of the head, and is there pinned
(Fig. 47).

6. The Chest Bandage.—This is used to fix a dressing or
to keep a poultice or fomentation in position. Standing behind
the patient, place the apex A from before backwards over the
shoulder of the side to be covered. Take the two ends of the
base round the lower part of the chest and tie them close to the
angle of the shoulder blade on the same side as the apex
crosses. This leaves a long end, B, which is then tied to the
apex A (see Fig. 50).

Fig. 49. Fig. 50.
Chest bandage,

7. The Back Bandage.—This is applied in the same way as
the last; the only points of difference are that the student
stands in front of the patient, that the apex crosses the shoulder
from behind forwards, and that the knots are in front.

8. The Shoulder Bandage.—The shoulder bandage is used
to keep dressings or compresses on the shoulder, and requires
for its proper application two triangular bandages, one of these
serving as a fixation bandage. To secure neatness a hem of
3 to 6 inches of the base of the first bandage is turned in.
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The apex is carried upwards over the shoulder to lie against the
neck. The middle of the new base, formed by turning in a hem
as directed, now lies over the middle of the outside of the arm
4 or 5 inches below the shoulder joint. The ends are then
carried round the arm in that line once or twice and tied. The
apex is prevented from slipping downwards in either of two
ways, first by applying a narrow fold bandage with its middle
over the apex of the bandage first applied, its ends being passed
over the chest and back, and tied under the opposite arm-pit.
The apex is then doubled down over the fixation band and
pinned (see Fig. 51). The second method consists in supporting
' the injured arm in a small arm sling,
the apex of the shoulder bandage
being fixed by the side of the sling
crossing the injured shoulder and
being turned down over it and
pinned. It has also been proposed
to cover the shoulder with one ban-
dage by placing the apex over the
shoulder as described above, the ends
B and C being carried round the arm
once and then being brought up over
the top of the shoulder where they
Fig. 51.—Shoulder bandage. are tied over the apex, which is then

turned down over them and pinned.
This, however, is not a secure bandage as, owing to the slope of
the shoulder, it is readily displaced by any movement of the
patient.

9. The Elbow Bandage.—A hem of 6 to 8 inches of the
base is taken up to diminish the size of the bandage and so
secure greater neatness in"application. The elbow being bent,
the apex is placed above it so as to lie over the middle of the
back of the arm. The ends of the base being carried round
the upper part of the forearm are crossed in front and pass
upwards in figure of eight fashion over the lower part of the
arm, round which they are tied over the apex, which is then
turned down and pinned (see Figs. 52 and 53).

10. The Palm Bandage.—This may be used for keeping
small dressings on the palm or back of the hand. A narrow fold
bandage is placed with its middle over the palm. The two ends
are passed round the sides of the hand, are crossed on its back,
and are then carried round the wrist several times and tied.

11. The Hand Bandage.—To cover the whole hand the
bandage is placed unfolded on a table with the base towards
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the patient, the operator standing by the patient’s side. If
the hand to be covered is a small one, a hem of 3 or 4 inches
of the base of the bandage may be turned in. The hand is
then placed on the bandage, with the wrist on the middle of the

base. The apex is carried up
over the back of the hand
to lie on the lower part of
the forearm. The two ends
are then carried neatly over
the hand and round the
wrist, which they encircle
several times, and are then
tied. The apex so fixed is
then turned down over the
tied ends and. pinned (see
Figs. 54 and 55).

12. The Hip Bandage.
— Two bandages are re-
quired. One of these in
the form of “narrow cloth”
is carried round the lower
g:rt of the abdomen as a

It or girdle, the ends
being tied in front. The
second bandage has its apex
carried up over the outside
of the hip under the “gir-
dle,” over which it is pinned.
The base, with a 2 to 4 inch
hem turned in, has its ends

Fig. 52. Fig.
g Elbow bandage.

carried round the upper part of the thigh and knotted on the

outside (see Fig. 56).

Front,
Fig. 54.

Bandage for hand.

13. The Knee Bandage.—This is similar in principle to the
elbow bandage (compare elbow bandage, Figs. 52 and 53). The
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bandage with a 4 to 6 inch hem rolled in has its apex placed
over the front of the thigh about 6 inches above the knee-cap.
The ends of the base are crossed on the calf of the leg, and are
then carried in a figure-of-eight manner upwards over the lower

Fig. 56.—Hip bandage. Fig. 57.—Sole bandage.

part of the thigh, which they encircle. The ends are tied over
the apex, which is then turned down over them and pinned

14. The Sole Bandage.—This is used to keep dressings on
the sole of the foot. A narrow cloth bandage is applied with its
middle under the instep. Its two ends are crossed over the front
of the ankle, carried round the joint and tied (Fig. 57).

Fig. 58.--Foot bandage, Fig. 59.—Foot bandage
completed.

15. The Foot Bandage.—The foot is placed on the bandage
with the heel a little in front of the middle of the base (sep
Fig. 58). The apex is carried up over the front of the ankle.
The two ends of the base are then crossed over the front of the
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instep, are carried round the ankle, and are then crossed under
‘the sole to meet over the instep where they are tied, or they
may be carried several times round the ankle and there tied, as
shown in Fig. 59. The apex fixed in either of these ways is
turned down and pinned.

16. To keep dressings on wounds, a narrow fold bandage
is applied in the manner most convenient. In ordinary wounds
of the arm or leg, the bandage is wound several times round the
limb and tied.

17. To keep splints in position, two or more narrow fold
bandages are applied firmly embracing limb and splints. If
-only two bandages be applied to the fractured arm, one should
be placed on either side of the site of fracture (see Fig. 60).
A very handy and secure method of fixing splints by the
~triangular bandage is to double the narrow fold bandage on
itself so that the end B meets the end C. Next carry the

Fig. 60.—Fractured forearm Fig. 61.—Esmarch’s bandage and
in splints. tourniquet.

double bandage below the fractured limb and over the splints.
The end B is then carried through the loop formed by the middle
of the doubled bandage, and is tied securely to the free end C.
This method may also be employed to secure a dressing firmly,
or to arrest hemorrhage by a compressing pad placed over the
bleeding point. The fixation of splints by the “looped triangular
bandage ” is frequently employed in military ambulance work.
18. The Triangular Bandage as a Tourniquet.-—A tourni-
-quet is an instrument employed to prevent hemorrhage by com-
pressing the main artery of a limb against the bone. Esmarch's
tourniquet consists of a thick indiarubber cord, which is applied
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tightly round the limb, either next the skin or over a towel
or flannel bandage (Fig. 61). An extemporised tourniquet

Fig. 62.—Triangular bandage
as tourniquet. A, before
twisting; , after twisting ;
C, additional bandage for
fixation.

may readily be made from a triangular
bandage in the following way:—A
narrow cloth bandage, which may
be knotted in the centre if necessary,
or have a firm pad enclosed in its
folds, is placed with the knot or pad
over the main artery of the limb,
the two ends being carried round
and tied with a “reef” knot on the
outside of the extremity, which they
embrace loosely. As an alternative,
the knotted ends of the bandage may
be made to take the part of a com-
pressing pad by being placed over
the blood-vessel (see A, Fig. 62). Into
the loop made by the tied ends a rod
is inserted. A walkingstick, um-
brella, ruler, or sword scabbard will
serve the purpose admirably. The
rod is then twisted round so as to
shorten the bandage. which, after a
few turns, is sufficiently tight, to com-
press the artery against the bone, and

8o stop all circulation in the part (see B, Fig. 62). Unwinding
of the tourniquet may be prevented by fixing the rod firmly
to the limb by a second narrow cloth bandage (see C, Fig. 62).

*

BSOS 4
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CHAPTER IIL
THE ROLLER BANDAGE AND ITS USES.*

MATERIALS—LENGTH AND BREADTH—SIMPLE SPIRAL—REVERSED SPIRAL
—F16URE-OF-E1GHT BANDAGE—FINGER BANDAGE —CAPELINK BANDAGE
—SPICA OF SHOULDER—SPICA OF GROIN—SPICA OF BREAST—SPICA O¥
TEUMB—FOUR-TAILED BANDAGE FOR BROKEN LOWER Jaw,

RoLLER bandages are used principally in Hospital and Surgical
practice, and though a knowledge of the methods of their appli-
cation is not absolutely necessary to the ambulance student, it is
advisable that he should have an idea how to apply this bandage
to parts where it is of special service, and is to ﬁe preferred to
the triangular bandage. Roller bandages are strips of calico,
flannel, or other suitable material of various widths tightly
rolled up to facilitate application. The table given below indi-
cates the lengths and widths of the bandages generally in use for
application to the fingers, arm, leg, and trunk.

LENGTH AND BREADTH OF BANDAGE.

Length. Breadth.

Fingers, . 14 yards i inch
2-2

Arm, . . . 6 »” inches
Leg, . . . 8 ”» 3 »
Body, . . . 10 ”» 6 ”»

In bandaging with the roller bandage the operator generally
stands facing the patient holding the roller in-his right hand.
In applying the roller bandage to a limb, half a foot of the
bandage is unrolled, and the free end is then placed on the inner
side of the front of the arm or leg. The bandage is then firmly
applied round the extremity in either of the following methods: —

1. Simple spiral.
2. Reverse ba.ndnie.
3. The figure-of-eight bandage.

* This chapter need not be read for inations in Ambul
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1. The Simple Spiral.—The roller bandage may be applied
over a part that is not increasing rapidly in diameter—e.g., the
upper arm—in the form of the “simple spiral,” where the bandage
is simply rolled round the arm, each layer leaving the former
uncovered by about half its breadth (see Fig. 63). Where, how-
ever, the limb is increasing rapidly in diameter—e.g., in the calf
of the leg—and in crossing a joint, the “simple spiral” bandage
gapes and puckers, and will not lie neatly. It is then desirable
that the bandage should be applied either in the form of the
“reversed ” or *figure-of-eight” bandage.

2. The Reversed Bandage.—This bandage, which is firmer
than either the “simple spiral” or the figure-of-eight,” and is

therefore to be preferred in the application of
splints to a fractured limb, is applied as follows:—
The bandage is fixed at the lower part of the
extremity in the method detailed in the description
of the simple spiral. Two or three turns of the
simple spiral are taken up the extremity till it is
seen that the bandage will no longer lie neatly.
The operator then fixes the upper part of the
next layer with the thumb of his left hand on
the front of the leg, and produces a “reverse”
by doubling the bandage on itself in the method
shown in Fig. 64. The roller is then carried
round behind the limb and is pulled tight. The
" next layer leaves the last uncovered by about
half its breadth, and fixed by the thumb as before
is reversed in the same line as the last. The

Fig. 63. reverses should all lie on' the outside of the limb.
Simp%e spiral. This bandage, however, is more difficult to apply

neatly than the others. ’

3. Figure-of-Eight Bandage.—This bandage, which is one of
the most useful for the ambulance student to learn, is applied as
follows :—The bandage is fixed to the lower part of the limb by
one or two “simple spiral” turns. Turns are then taken suc-
cessively as shown in Fig. 65. The first half turn ascends on
the outside of the limb, the second descends on the inside,
overlapping the first, the third ascending parallel to the first,
but leaving it uncovered by half its breadth, the fourth de-
scending parallel to the second, but leaving it also uncovered by
half its breadth, and so on till the part is completely covered.
To apply this bandage neatly, the edges of the layers of bandage
should be parallel, and each layer should be overlapped by the
same amount. The roller bandage may be secured by splitting
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the free end and tying round the limb. Safety-pins may be
employed, or what is equally serviceable two ordinary pins
inserted at right angles to one another.

Fig. 64.—Reversed bandage. Fig. 65.—Figure-of-eight bandage.

SPECIAL METHODS OF APPLYING THE
ROLLER BANDAGE.

1. The Finger Bandage.—A narrow bandage is fixed round
the wrist by one or two encircling turns. It is then carried
up over the back of the hand to the finger to
be covered, and is wound in “simple spiral”
fashion up close to the point of the finger. The
finger is then neatly and firmly covered in by
the “figure-of-eight” method from tip to root,
the end of the roller being carried back to the
wrist and secured there (see Fig. 66).

2. Capeline Bandage for the Head.—For
the application of this bandage a double-headed
roller is required. This, if a proper double- Fig. 66.
headed roller be not at hand, may be made by Finger bandage.
taking two rollers and pinning or sewing their
free ends together. The part between the rollers is then applied:
to the middle of the forehead, and the rollers are carried round
the forehead and temple to the back of the head (Fig. 68). The-
roller held in the left hand of the operator encircles the head.
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continuously on this line, and fixes the antero-posterior layer
alternately at front and back. The roller held in the right hand
is carried backwards and forwards over the head from forehead to
occiput until the whole of the head has been covered (Fig. 67).
The first of the antero-posterior layers should lie along the middle

Fig. 67. Fig. 68,
Capeline bandage for the head.

of the head ; the second should be carried to the right side of
the first, the third to the left side of the first, the fourth to the
right side of the second, the fifth to the left side of the third,
and so on. The completed bandage is shown in Fig. 69.

3. Spica of the Shoulder.—The spica of the shoulder is
applied by fixing the bandage by one or two turns to the upper
part of the arm close up to the arm-pit. The
roller is then covered over the highest part
of the shoulder round the back and under
the opposite arm. It then crosses the chest
and front of the arm, and is passed under the
arm-pit and carried up over the shoulder
again, but this time on a level lower than
the last, so that the shoulder is gradually
Fig. 69.—Capeline covered in from above downwards by the
bandage completed, burns of the bandage (Fig. 70).

4. Spica of the Groin.—The groin is
covered in from below upwards in the following way :—The
bandage is fixed to the upper part of the thigh by one or
two simple spiral turns. The roller is then carried from within
-outwards over the front of the thigh and up round the hip
and back, and passing over the prominence of the haunch bone
on the opposite side, is carried from above downwards in a
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sloping direction so as to cross the thigh turn just made. The
bandage is then passed round behind the thigh, and is carried
up from within outwards parallel to the last layer, but higher
by about half the breadth of the bandage, and so on. The hip
is in this way gradually covered by layers of bandage from
below upwards (see Fig. 71).

Fig. 70.—Spica of the shoulder. Fig. 71.—Spica of the groin.

5. Spica of the Breast.—A breast spica or “suspensory”
bandage for the breast is applied by first fixing the bandage
round the chest below the breast by one or two turns. From
this point of fixation the bandage is then carried under the
affected breast and over the opposite shoulder, whence it is

Fig. 72.—Spica of the breast. Fig. 73.—Spica of the thumb.

carried down the back and round the chest. The third turn of
the bandage passes round the chest, but this time on a level
slightly higher than the first turn. The fourth turn passes under
the breast and over the opposite shoulder, but this time on a
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slightly higher level than the second (see Fig. 72). The breast.
is thus supported by turns of bandage passing over the opposite
shoulder and secured in place by turns encircling the chest.

6. Spica of the Thumb.—In cases of dislocation and wounds.
of the thumb it is often necessary to apply a firm compressing
roller bandage, and this is done in the form of the “thumb
spica.” The bandage is fixed to the limb by one or two
turns passed round the wrist from within outwards. The roller
is then carried up over the back and outer part of the thumb,

Fig. 74.—Four-tailed bandage.

and forms a loop close up to the nail. It is then passed over
the back of the hand, round the front of the wrist, and up again.
over the back of the thumb to form a second loop, the second
loop being nearer the wrist than the last, and leaving the last
layer uncovered by about half its width. The ball of the thumb-
, is thus covered in from the
point downwards by succeeding
layers of bandage (see Fig. 73).
7. The Four-tailed Bandage
for Broken Lower Jaw.— This
bandage is particularly useful
in the treatment for broken jaw.

Front: » Back. A narrow roller bandage is cut
Fig. 75.—Four-tailed bandage in the fashion shown in Fig.
applied to the jaw. 74. The chin is placed in the

middle of the bandage. The two-
lower ends of the bandage are then taken up over the top of the
head and tied. The two upper ends are carried round the chin
over the lower ends to the g&ck of the head where they are tied,
and the four ends are then tied together as shown in Fig. 75.
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CHAPTER IV.
FRACTURES.

DEFINITION — CAUSATION — KINDS—SIGNS OR SYMPTOMS OF FRACTURE—
HEeaLING OF FRACTURES —TREATMENT OF FRACTURES— EMERGENCY
DRrEssINGS FOR COMPOUND FRACTURES — SPLINTS — FRACTURES oF
CoLLAR BoNE, ARrM, ForearM, Wgrist, HanND, PEeLvis, THiGH,
KNEE, LEe, ANKLE, Foor, RiBs, Lowgr JAw, SPINE, SKULL.

To the ambulance student the subject to be dealt with in this
chapter is a most important one. Before ‘“first aid” methods can
be applied with certainty and success in fracture cases, it is neces-
sal(']y to have a thorough knowledge of the general appearance
and shape of the bones. It is desirable that these should be
specially studied in the skeleton. It is also a matter of impor-
tance for the student to thoroughly master the points of distinc-
tion between the different forms of fracture and the signs and
symptoms by which one can recognise that a bone has been
broken. All that is aimed at in this chapter is' to give the
reader sufficient instruction to enable him to render ¢ first aid”
in cases of accident where a surgeon cannot be readily procured
to attend to the injury.

In fractures, as in all other injuries hereafter dealt with, it is
understood that a medical man should be sent for at once.

Fracture (Latin, frangere, to break) is the name given to the
breaking of a bone, whether complete or partial. The injury
causing a fracture is generally a severe one, and is easily recog-
nised by the deformity produced ; but it should be remembered
that in some bones, and especially the bones of the skull, there
may be very slight or no displacement. Small fragments of
bone may be torn off when a bone is “grazed” by a bullet.
The bone may, when struck by a hard nickel bullet, be per-
forated without being broken across; but if struck by a soft
leaden bullet, it is usually Splintered or smashed into bony débris.

CAUSATION OF FRACTURES.—Fractures are caused
mainly in three ways. :

1. Fracture by Direct Violence, where the force is applied
directly to the bone, as in the case of a thigh bone broken by a
heavy weight falling upon it.

4
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2. Fracture by Indirect Violence, where the bone is
broken by a force not applied directly to the part that yields—
e.g., when the neck of the thigh bone is broken by a sudden blow
on the heel and not by a force directly applied to it at the hip, but
transmitted along the leg bones by a sudden jerky fall on the foot,
ag in the case of a sudden step from a tramway car to the street.

3. Fracture by Tearing off, where a part of a bone is torn
off by a sudden or violent contraction of a strong muscle—e.g.,
in transverse fracture of the knee-cap (patella), or by a sudden
strain thrown on a strong ligament—e.g., in tearing off of the
tip of the brooch bone (fibula) by a forcible twisting inwards of
the foot.

- KINDS OF FRACTURES.—There are two great classes of
fractures—

1. Simple fracture.
2, Compound fracture.

It is of importance to distinguish between these, as compound
fractures are much graver injuries than simple fractures, and
require extra care in “ first aid ” and subsequent treatment.

Simple fracture is where a bone has
been broken transversely or obliquely
across, and where there is no skin wound
leading down to the seat of fracture (see
Fig. 76).

Compound fracture is where, from

extra violence or from rough handling
of a simple fracture, one of the broken
ends of the bone has been forced through
the flesh and skin, thus leaving a tunnel
wound communicating with the air,
: through which foreign materials may

reach the broken ends of the bone. Such

contamination of the wound is likely to

cause blood-poisoning, and forms an ad-

ditional and very great source of danger

Fig. 76.—Fracture of 0 the patient. The danger of severe
humerus. bleeding is also to be noted in connection

with compound fractures, as the broken

ends of the bone may tear large blood-vessels. In rendering
“first aid ” in the case of a ‘ compound fracture,” it is, therefore,
of importance to secure the purification of the wound by washing,
and to prevent the entrance of poisonous matter to the wound
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by proper dressings. - It should be remembered that a simple
fracture may readily be converted into a compound one by clumsy
or rough handling. This is particularly the case when the
broken bone has a sharp edge under the skin unprotected by
soft parts as in the shin.

Where, from the nature of the injury (e.g., in crushing b{
machinery), the bone at the site of fracture has been very muc
splintered or broken into small fragments, the fracture is said to
be a comminuted one. A complicated fracture is where, in
addition to the break, important structures in the vicinity
have been injured. In children, and specially in ¢ricketty”
children, the bones, being composed mainly of cartilage or gristle,
tend to bend rather than break. The condition produced is very
similar to that of & bent green bough or twig, and is known as &
¢ green stick”’ fracture. In old or debilitated persons, or where
the bones are diseased, a bone may break suddenly without
;iolence being applied. This is known as a spontaneous

racture. '

SIGNS OR SYMPTOMS OF FRACTURE.

1. Pain, which is of a peculiar lancinating character, and is
generally referred exactly to the site of injury.

2. Swelling and a bluish discolouration from bruising of
the part.

3. Deformity, or an unusual shape of the part. In a fracture
of the shin bone for instance, there is an unusual curve between
the knee and the ankle.

4. Inability to use the part.—This is generally the first sign
that attracts attention.

b. Unnatural mobility—i.e., the bone can be moved at a part
where it should be quite fixed. In the case of a broken thigh
bone there is a sort of “false joint” between the hip and the
knee—i.e, there is movement at a part where it does not exist
naturally. This is one of the chief signs of fracture.

6. Crepitus or grating.—When the two ends of a broken bone
are rubbed gently together, a grating sensation is conveyed to
the hand holding the limb, and in some cases a grating noise
may be heard. This sign, however, should not be sought after
except in cases of doubtful fracture, and then only by skilled and
gentle hands. It is a sign absolutely diagnostic of fracture.

Healing of Fractures.—A broken bone heals by blood
being shed out between and around its broken ends. By the.
reaction set up at the site of fracture, and by the organisation of
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the blood clot into fibrous tissue, there is formed round and
between the broken ends a ferule of strong connective tissue.
As time goes on lime salts are deposited in this tissue, which
becomes converted into bone. The broken bone becomes, after
a time, as firm and strong as before the accident. Deposition of
lime in the fibrous ferule takes a variable period for its comple-
tion, principally depending on the size of the bone and on the
extent of the injury. In a weak and aged person the process of
healing is slower. Roughly speaking, the time required for the
healing of the various bones is as follows :—

Bone of ﬁnfer (phalanx), two weeks,
Bone of palm (metacarpal), ,,
Bone of instep (metatarsal), ,,

Rib, three weeks,

Collar bone, four weeks.

Forearm bones, five weeks.

Arm bone (humerus), six weeks.,

Leg bones, seven weeks.

Thigh bone, ten to twelve weeks.

These points, with regard to the healing of bones, are here
detailed for purposes of reference, and more as a matter of
interest to the ambulance student than as a necessary part of
his knowledge.

TREATMENT OF FRACTURES.
(A) Compound Fractures.

Where the fracture is compound, in addition to the treat-
ment to be detailed below under simple fractures, one must,
after checking hemorrhage, see to the purification of the
wound and the prevention of septic matter from entering and
causing blood-poisoning. This is secured by washing the wound
well at the time of injury with water, and preferably with warm
water which has been boiled and allowed to cool down. It is an
additional safeguard if an antiseptic or disinfectant substance be
added to the water to destroy the poison already introduced into
the wound. The best is carbolic acid (a teaspoonful to the half-
pint of water) or Condy’s fluid diluted with an equal bulk of
water. The “emergency” disinfectant, which is most service-
able, and which is usually at hand, is ¢ alcohol,” which may be
used in the form of a lotion of pure whisky, or whisky diluted
with water. Brandy, gin, or methylated spirits may also be
used. Other handy disinfectants are turpentine, vinegar, oil of -
cloves, and a strong solution of common salt. A dressing has
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.next to be prepared for the wound. The best dressing is a piece
of lint or clean rag, soaked in carbolic oil, turpentine, methylated
spirits, or whisky. After a careful washing of the fractured
wound, the dressing is fixed by a triangular bandage, a layer of
cotton wadding or a pad of lint or linen being placed between
the dressing and the bandage. The after treatment is exactly
the same as in a simple fracture, the limb being “set” and “put
up” in splints, as described below.

Different forms of emergency dressings for compound fracture
are in use. Professor Ogston prepared, some years ago, a modifi-
<cation of von Lesser’s emergency army dressing, in which in small
space are to be found an antiseptic dusting powder (iodoform), a
pad of wool, bandages, safety-pins, &c., with printed directions for
application. This compact little packet can be easily carried about,
and nothing better could be desired for an “emergency ” dressing
in a case of compound fracture. The policemen of Aberdeen are
now provided each with a similar packet, which was prepared for
them under the direction of Dr. Macgregor and myself, after our
lectures to the Force, delivered under the auspices of the Aberdeen
Ambulance Association. The packet consists of a waterproof
envelope, on which are printed the contents and the method
of their use. The packet is a flat one, and is easily carried in
the pocket of the constable’s tunic. It contains a triangular
bandage with safety-pins, boracic lint (to be used either as a
:sponge for washing wounds or as a dressing), adhesive plaster,
and a small flat tin box filled with iodoform ointment, and
:secured with an elastic band, which is itself utilised in fixing
the tongue during “artificial respiration.” It is prepared by
Messrs. George Reid & Sons, 45 Union Street, Aberdeen. This
-emergency packet has frequently been employed by Aberdeen

- policemen, and has specially proved of service in several cases of
severe burns treated by them.

(B) Simple Fractures.

General Treatment.—Certain general rules can be laid down
which are applicable to the treatment of all fractures. The
general method of treating a fracture is to bring the broken ends
of bone back into proper relative position. This is known as
setting the bone. The method consists in pulling gently on the
two broken ends until all overriding has been done away with.
‘When the part has been brought back to its natural shape and
<condition as nearly as possible, it has next to be kept fixed in
that position by external supports or splints. This is known as
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putting up. Splints are applied to either side of a broken bone,
or sometimes all round it, thus acting like a ferule, and are
maintained in position by two triangular bandages, fixed one
above, the other below the site of fracture. Additional bandages
may be employed above and below to fix the limb more
thoroughly, and so prevent any chance of movement at the seat
of fracture. All splints should be well padded by cotton wool,
silk handkerchiefs, or other soft material ; if necessity demand,
grass, hay, straw, or sand may be used for padding. It is

Fig. 77.—Duncan’s rattan cane splints.

generally advisable in fractures of the limbs not to remove the
clothing. Ifit is necessary, for the purpose of deciding whether
the bone has been broken, to examine the part minutely, the
clothing should not be pulled off, but be cut along the seams
with a pair of scissors. The less movement and handling the
fractured part has before the application of splints the better.
Splints are ordinarily made of wood, and vary in length,
breadth, and shape, according to the bone that is fractured.
Surgeons generally employ
pine-wood, pasteboard, or
poroplastic splints, or en-
case the part in plaster of
Paris bandages. Gooch’s
army splinting, which con-
Fig. 78. — Fractured leg splinted with sists of strips of lath backed

umbrella and otherleg. Arrow marks with wash leather, is also
site of fracture. very serviceable. Army

_ splints are frequently made
of wire, and have the advantage of being light and durable,
and not too warm for the patient. Rattan cane splints are also
frequently employed, and are advantageous from their lightness
and flexibility (Fig. 77). Emergency splints may be easily
improvised from materials at hand, as, for example, folded
newspapers or periodicals, sword scabbards, straw bottle-covers,
ornamental flower-pot covers of wicker-work, packing post paper,
stockings stuffed with straw or sand, bark from a tree, twigs rolled
in cloth, umbrellas (see Fig. 78), walking sticks, and for the thigh,
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guns and rifles, billiard cues, skirting boards from walls, &c. One
may also utilise one part of the body as a splint for another—e.g.,
one leg as a splint for the other, the upper jaw as a splint for a
broken lower jaw, or the sides of the chest as a means of support

Fig, 79.—Field fracture box (weigiht about 52 1bs.), containing two jointed
thigh splints, wood ; one set leg splints, right and left, wire ; one set
leg sp ints, right and left, wood ; half set Pott’s splints, wood ; one set
Pott's splints, wire ; six pasteboard splints; one radius splint, wire;
one double inclined plain, wire; 1 lb. plaster of Paris, in 4-lb. tins;
4 1b. cotton wool, antiseptic; 4 lb. tow, carbolised ; 2 yards flannel
serge of open texture, antiseptic; 2 yards guttapercha tissue; twelve
loosewove bandages ; twelve triangular bandages, plain ; twelve straps
with buckles; one old linen sheet; one counter extension apparatus;
one set gypsum bandage instraments in case.

for a broken upper arm. Fig. 79 shows Messrs. Evans &
Wormull’s field fracture box, which contains all the necessaries
for the treatment of the different fractures. Wooden, wire,
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jointed long splints, and plaster of Paris bandages for application
in fracture cases, are arranged so as to be packed in small
compass and easily carried. The weight of the field fracture box
is only 52 lbs, :

SYMPTOMS AND TREATMENT OF SPECIAL
FRACTURES.

1. Fracture of the Clavicle or Collar Bone.—The collar
bone is generally broken at the junction of its inner and middle
thirds by a heavy fall or blow on the shoulder.

Symptoms.—There are the ordinary signs of fracture as detailed
on p. 1. The patient is generally found supporting the elbow
of the injured arm with his hand, as shown in Fig. 80.

Treatment.—Three triangular bandages are required.

(1) Fold up a triangular bandage into a neat pad and place it

in the arm-pit, so as to force out-
wards the outer fragment of the

broken bone.
2 = (2) Apply a second bandage as
a large arm sling. Pull on the

ends of the bandage until the
weight of the injured arm is taken
off the shoulder, and until the
arm is sufficiently raised to brin,
the two ends of the broken collar
bone into proper position, and to
remedy the deformity.
Fig. 80.—Fractured collar bone. (3) Take a triangular bandage
folded as “narrow cloth,” place
its middle over the elbow of the injured arm outside the sling,
and carry its ends round the chest to fix the arm firmly against
the side, and so with the leverage of the pad in the arm-pit to
force the outer fragment outwards. This brings the two ends of
the broken bone into proper position (see Fig. 81), and prevents
overriding at the site of fracture.

2. Fracture of the Arm.—Symptoms.—The ordinary signs
of fracture, :

Treatment.—The “first aid” treatment consists in applying
either four or five narrow splints surrounding the limb, or
better, two broad firm splints applied, one on the inside, the
other on the outside of the arm. Extemporised splints in the
form of folded newspapers, magazines, straw bottle covers, or
ornamental flower pot covers may be employed (see Fig. 84).
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. If wooden splints be employed, they should be padded if placed
next the skin, and unpadded if applied over the clothes. The

Fig. 81 —Fractured collar bone treated Fig. 82.—Method of treating
with bandages and arm-pit pad. fractured arm.

splints should be fixed by two “narrow fold” triangular ban-
dages applied tightly, one on each side of the fracture (Fig. 82).

Fig. 83.—Splints applied to : Fig. 84.—Fracture of humer-
fractured arm. us. Flower-pot ornament
as splint, secured with tri-

angular bandage.

The arm should be supported by a narrow arm sling. The large
arm sling if used tends to force the lower part of the bone up-
wards, and cause overriding of the broken ends,

3. Fracture of the Forearm.—Symptoms.—The ordinary
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signs of fracture. Pain will be elicited on pressing the two fore-
arm bones gently together.

T'reatment.—The treatment is the same, whether the fracture
be of both bones of the forearm or of one only. Splints are
applied on the front and back of
the forearm, the arm being semi-
supinated—i.e., turned with the
thumb upwards (see Fig. 85). The
splints must be padded if placed
next the skin, and are fixed by
triangular bandages applied firmly
on either side of the fracture. The
arm is then supported in a large
arm sling.

4. Fracture at the Wrist.—
A fracture at the wrist is not an
uncommon result of a fall, the
arm being outstretched to break
the fall, and the patient striking

Fig. 85.—Fractured forearm the ground first with the palm of

in splints. thehand. Itisgenerally the lower
end of the radius that is broken.

Symptoms.—The signs are those of an ordinary fracture, and
the hand is generally pulled towards the radial or thumb side.
The deformity is well marked.

T'reatment.—Pull gently on the hand to get the bones into
proper position. Apply splints on the front and back of the
forearm, the front one reaching from the wrist to the elbow,
the back one from the knuckles to the elbow. Fix these by a
-palm bandage, and by two forearm bandages, and sling in a

- large arm sling.

5. Fracture of the Hand.—For any fracture of a metacarpal
bone or phalanx, cut a piece of cardboard to fit the palm of the
hand, including the fingers. Fix the splint by a palm bandage,
and support the hand by a narrow arm sling.

6. Fracture of the Pelvis generally takes place at the
front of either or both haunch bones, and is caused either by a fall
from a height or by a compressing force—e.g., a person being
“boxed” against a wall by a bull or run over by a carriage.
The bladder and other internal organs are often injured in this
fracture, and these complications form one of its chief dangers.
If pelvic fracture be suspected from the history of the accident
the patient should be carefully lifted, carried on a stretcher, and
placed in bed. A broad flannel bandage should be tirmly applied
round the pelvis. Medical aid should be at once summoned.
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7. Fracture of the Thigh Bone.—Symptoms.—The thigh
bone is fractured either at its neck or at some point in its shaft.
The fracture at the neck is caused by a fall on the hip, or in old
people by indirect violence, the force acting from the foot along
the leg, when the foot suddenly strikes the ground, as in stepping
suddenly from a cab or tramway car. In the case of the shaft
the fracture is usually caused by direct violence applied to the
bone." In addition to the ordinary symptoms of fracture, there
may be noticed in the case of a broken thigh bone, a shortening
of the limb by one to three inches, while the leg usually lies with
the foot everted—i.c., with the outer border of the foot turned

-towards the ground or couch.
Treatment.—The “first aid” treatment consists in applying &
splint to the outer side of the leg, long enough to reach from the
‘arm-pit to 2 or 3 inches below the foot. The thigh should
be securely bandaged to the splint by two triangular bandages,
one above and one below the seat of fracture, and the splint
should be fixed firmly by additional bandages, one at the foot, a
second a little below the knee, and a third round the chest at the
upper part (Fig. 86). For additional security the injured should

Fig. 86. —Thigh fractured at <— and put up with a Liston’s long splint.

be fixed to the sound limb by two bandages, one applied at the
upper, the other at the lower part of the leg. The patient should
not be lifted, if possible, until splints have been applied in the
method described. Extemporised splints may be used in the
form of a rifle, a billiard cue, a broom-handle, a paling post, or
part of the skirting board of & room.

8. Fracture of the Knee-cap is caused either by direct
violence applied to it, or by a strong and sudden contraction of
the muscles in front of the thigh, causing a “fracture by tearing
off” 1In the former case there is considerable swelling, but not
much deformity, in the latter a distinct gap can be felt between
the fragments. '

Treatment.—Bandage the knee with a triangular bandage in
the way already described. Apply along the back of the limb a
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long splint reaching from the buttocks to the heel, and fix it by
four triangular bandages, two of which encircle the limb im-
mediately above and below the knee-cap. If a long splint cannot
be easily got, apply to the back of the knee a folded newspaper
or periodical, and fix it with the knee bandage, then bandage
one leg to the other.

9. Fracture of the Leg.—Symptoms.—The symptoms are
those of ordinary fracture. Pain is elicited on gently pressing
the two leg bones together. The tibia and fibula may be broken
at any part of their shafts, and may be broken separately or
together. A frequent fracture of the brooch bone or fibula is at
its lower end, and is caused by a sudden twisting of the foot
either outwards or inwards. Owing to the bones of the leg
lying so close to the skin a simple fracture of the leg may be
readily converted into a compound one by faulty handling, as by
carrying the patient with the leg unsupported by splints. This
is particularly the case in fracture of the shin bone. It is,
therefore, advisable that splints be applied before the patient is
lifted from the ground.

Treatment.—Splints should be fixed on either side of the leg by
two bandages, which are applied one above, the other below, the
site of fracture (see Fig. 87).
The two legs should then be
bandaged together, to afford
additional support.  Tmpro-
vised splints may be used in
the form of umbrellas, walking
Fig, 87.—Fractured leg treated b; sticks, pg,ckfng post  paper,

8 exz;emal and  internal splintgt books, periodicals, folded news-

Arrow marks site of fracture. papers, stockings filled with

sand, &e. Army splinting may

be employed and is very serviceable, and the method of its
-application is shown in Fig. 88.

10. Fracture at the Ankle.—This is generally of the lower
-end of the brooch bone, and is to be treated like a leg fracture.
It is generally caused by “ going over ” the side of the foot.

11. Fracture in the Foot.—This is generally of a metatarsal
‘bone or phalanx.

Symptoms.—Pain on pressure, and crepitus.

Treatment.—A soft pad should be placed on the painful part
and fixed by a bandage. The part should be rested.

12. Fracture of the Ribs.—Symptoms.—There will be a
history of compression of the chest-wall by the patient being run
-over, or sustaining a blow or heavy fall on the side. Severe
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pain on the injured side will be complained of, generally described
a8 a “stitch.” It is caused by the two ends of the broken rib
rubbing on each other. The pain will be increased by pressure
on the side with the hand, or by the patient taking a deep
breath. Fracture of the ribs is often complicated by the broken

Fig. 88.—Army splinting applied to fractured leg.

ends being driven into the lung. This is shown by the collapsed
condition of the patient, by his difficulty of breathing, and, it
may be, by spitting of blood. ‘

Treatment.—Support the chest-wall by two or three triangular
bandages tied tightly round it, or by a flannel binder or * bolster-
slip,” if that can be procured.

13. Fracture of Lower Jaw.—Symptoms.—The jaw, generally
from a fall or blow, is broken at its weakest part, about three
fingers’ breadths behind its middle. The patient is unable to
speak or move the jaw without extreme pain. The line of the
teeth is broken. Bleeding from the mouth will often be present,
and crepitus is easily made out.

Treatment.—The lower jaw is fixed to the upper jaw—which
is the best splint for it—by a triangular bandage applied in
either of the two methods already described (Figs. 44, 45, and
46), or by the four-tailed bandage (Fig. 75). '

14. Fracture of the Spine.—Symptoms.—There will be the
history of a severe accident, a fall from a height, a severe blow
on the back, or a crushing of the spine, as by a carriage or
traction engine passing over the body. The special danger of
the accident consists in the possible injury to the spinal cord
(see Fig. 89). Pressure on the spinal cord by the narrowing of
the spinal canal by broken pieces of a vertebra, or by one
vertebra being driven off another, will cause paralysis of all
the muscles below the seat of injury. Both legs will then be
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helpless, which may be tested by tickling the soles of the feet,
when the patient will be unable to draw his legs up.
T'reatment.—If from the history and the extent of the condition
of the ‘patient, fracture of the spine be suspected, the patient
must be moved most carefully. He should be lifted en masse,
the spine being kept as straight as possible. If he has to be

) Nipping of spinal cord
by displacement.

Fig. 89.—Fracture of spine with nipping of cord.

carried, it is best done on a door or shutter, to prevent bend-
ing of the spine. He should be placed in bed on a straw
mattress. All that one should aim atin “first aid” is to prevent
turther injury to the spinal cord by keeping the spine as rigid
as possible.

If the patient suffer from shock, a condition of nervous dis-
turbance or depression following a severe injury, stimulants may
be administered with caution. '

15. Fracture of the Skull.—The skull may be fractured on
the vault or top, or on its lower surface or bage.

(a) Fracture of the Vault.

Symptoms.—There will be a history of a blow sustained on
the vault, of a heavy body having fallen on the head, or of
a fall from a height upon it. There will generally be a scalp
wound of greater or less extent leading down to the seat of
fracture. The surface of the skull may be simply fissured or
cracked, but in more severe cases the bone at the place of injury
is driven in so as to be below the level of the bone around. It is
then known as a “depressed” fracture. The danger of such a
fracture consists in direct injury to the brain, in the tearing
of its membranes, and in the compression of the brain by the
depressed piece of bone, or by the clotted blood shed at the time -
of the accident between the skull and the brain (see Fig. 90).
The patient, if conscious, will complain of pain at the injured
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